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SECTION 00101. Bidding Information

I. General Requirements
SECTION
01011. General Paragraphs

01012. Additional General Paragraphs

01400. Quality Control (For CQC Projects)

01501. Environmental Protection

2. Site Work
SECTION
02200. Earthwork
02250. Soll Treatment for Termite Control

02312. Prestressed Concrete Piling

02501. Storm Drainage Systems
02608. Bituminous Concrete Pavement
02609. Pavement Removal and Replacement

02613. Portland Cement Concrete Pavement for Melipad

02614. Joints and Mooring Eyes in Concrete Pavements
02699. Marking of Airfield Pavements
02711. Fence, Chaln-Link
02712. Yard Accessories
02713. Sprinkler Irrigation

02822. Establishing Vegetation
02831. Planting Trees, Shrubs, and Ground Covers

3. Concrete
SECTION
03300.
Masonry
SECTION
04200.
04390.
Metals:
SECTION
05120.
05200.
05320.
05322.
05420.
05500.
O581O.

Cast In Place Concrete

Brick and Concrete Masonry Unit Work
Brick Pavers
Structural & Miscellaneous

Structural Steel
Open Web Steel Joists
Steel Roof Decks
Steel Deck and Plate for Sloping Brick Sill

Metal Framing and Furring

Metal Fabrications
Prefabricated Expansion Joints

Carpentry
SECTION
06100. Rough Carpentry
06400. Architectural Woodwork and Finish Carpentry
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Moisture Protection
SECTION
07111. Elastomeric Membrane Waterproofin8
07160. Bituminous Dampproofing

07210. Perimeter Insulation
07215. Sprayed-On Insulation
07221. Masonry Wail Insulation

07232. Ceiling and Wall Insulation
07241. Roof Insulation
07245. Expanded Polystyrene Asgregate Roof Fill
07411. Preformed Metal Sldin
07412. Preformed Metal Roofing and Fascia
07420. Composite Metal Siding

07510. Built-Up Bituminous Roofing

07600. Flashing and Sheet Metal
07810. Skylights
07831. Roof Access Hatch
07951. Calking
Doors, Windows, and Glass
SECTION
08110. Hollow Metal Doors and Frames
08112. Sound Retardant Doors and Frames
08120. Aluminum Swinging Doors and Frames
08122. Aluminum Mall Front Units
08130. Aluminum Automatic Entrances
08165. Automatic Door Operators
08210. Wood Doors
08240. Architectural Wood Door With Glass-Metal Clad

08301. Vault Doors
08330. Coiling Steel Service Doors
08335, Security Grille
08375. Glass Doors
08515. Aluminum Window Wall System
08516. Aluminum Dispatch Window
08517. Interior Insulated Windows With Blinds
08535. Roll-Up Pass Windows and Counter Shutters
08537. Sliding Pass Windows
08710. Finish Hardware
08810. Glass and Glazing
08850. Total Vision Glazing System
08855. Flush Glazing System
Finishes
SECTION
09101.
09150.
09161.
09250.
09261.
09310.
09330.

Metal Lathing
Plastering and Stuccoing
Veneer Plaster
Gypsum Wallboard
Gypsum Wallboard Cavity Shaft Walls
Tile Work
Acid-Resisting Quarry Tile Floors
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O95O0.
09531.
09562.
09650.
09655.
09682.
09725.
09910.
09952.

Acoustical Treatment
Sheet Lead Sound Barrier
Slat Flooring
Resilient Floorin
Seamless Flooring
Carpet
Epoxy Topping
Field Painting
Wall Covering

10. Specialties
SECTION
10101. Chalkboards
10162, Metal Toilet Partitions
10202. Exterior Wall Louvers
10203. Metal Door Louvers
10250. Firefighting Devices
10261. Corner Guards and Buper Guards
10350. Flagpoles
10412. Recessed Bulletin Boards
10441. Interior Signage
10442. Exterior Signage
10550. Postal Specialties
10601. Wire Mesh Partitions
10625. Operable Wall
10750. Wardrobe Units
10801. Metal Toilet and Bath Accessories
Equipment
SECTION

11.

11181.
11201.
11400.
11700.
11701.
11702.
11704.
11705.

11713.
11716.
11730.
11744.
11757.
11797.

11798.
11799.

11868.
11872.
11881.

Projection Screen
Ecclesiastical Cabinet
Food Service Equipment
General Requirements for Medical Equipment
Casework, Metal and Wood
Medical Equipment, Miscellaneous
Laboratory Equipment and Fumehoods
Laboratory, Morgue, Medical and Pharmacy Refrigerators and
Ice Makers
Surgical Lighting Fixtures
Hydrotherapy Equipment
Washing Equipment
Dental Equipment
Radiographic Darkroom Equipment
Government Furnished Medical and Dental Equipment, Contractor
Rough-In and Government Installed, and Contractor Installed
Prefabricated Audiometric Rooms

?.ZFI Contractor Installed Existing Medical

Pathological Incinerator
Dock Levelers and Bumpers
Detention Screens
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12. Furnishings
SECTION
12510. Electric Drapery Tracks

13. Special Construction
SECTION
1351. Refrigerated Room
13712. Radio Frequency Shielding

13750. Radiation Protection l’e
1392X, Energy Monltorlng and Control Systems (EMCS) Materlals

I. Conveying Systems
SECTION
I200. Electric Elevators
I220. Hydraulic Passenger Elevators
I00. Motor Vehicle Lift
I555. Linen Chute

15. Mechanical
SECTION
15011.
15012.
15160.
15272.
15301.
15302.
15350.
1501.

16.

1503.
150.
15407.
1551.
15516.
15601.
15611.
15631.
15652.
1565.
15711.
15721.
15723.
15771.
15802.
15907.
15911.

General Requirements, Mechanical
Supports and Sleeves
Insulation of Mechanical Systems
Water Distribution
Exterior Sanitary Gravity Sewers
Force Main Sewers
Sewage Pump Station
Plumbing

1502. Vacuum Cleaning Systems
Nonflammable Medical Gas Systems
Pneumatic Tube System
Gas Piping
Sprinkler Systems
Fire Pumps
Cast Iron Hot Water Boiler
Fuel Oil Handling System
Steam Boilers nd Equipment ’’-
Central Refrigeration Equipment for Air Conditioning
Refrigeration Equipment for Refrigerated Storage Room
Hot Water Heating and Chilled Water Cooling System
Solar Domestic Hot Water Generating System
Steam Distribution
Split System Air Conditioning Systems
Air Supply Systems
Testing and Balancing Air and Water Systems
Temperature and Humidity Controls

Electrical
SECTION
16011.
16113.
16201.
16300.
1602.

General Requirements, Electrical
Underfloor Duct System
Emergency Power System
Electrical Distribution, Exterior
Interior Wiring Systems



16450.
16465.
16492.

16510.
16530.
16610.
16721.
16730.
16740.
16760.
16770.

16780.
16790.

Groundin
Transformers, Substations nd Switchgear, Interior
Electrical Systems for Critical Care and Inhalation
Anesthetizin Locations
Lighting, Interior
Lighting, Exterior
Lihtnin Protection System
Manual and Automatic Fire Alarm Systems
Sound System Radio Entertainment
Public Address Area Pai System
Security System
Broadband Communication System and Master Antenna Television
System
Dictatin Conduit System
Intercommunication System

16791 Telephone Cable Site Distribution System



Representations and Certifications, Bid Guaranty, and Clean Air and Water
Certification, all in accordance with the Bid Instruction Documents listed in
paragraph 1(a) hereinbefore upon the following item(s):

(a) Price for the entire work, complete in accordance with the
drawings and specifications, but excluding foundation piling and
pile load tests and work described in Additive Item Nos.
through . Seeding is included in Base Bid. Ground cover
(ECOL) on the slopes at the Emergency Entrance Drive is included
in Base Bid. Planting trees, shrubs, and ground covers in
Atrium is included in Base Bid.

(b) Price for foundation piling and pile load test, complete in
accordance with the drawings and specifications and in
accordance with the following schedule:

Piling Linear Feet

Pile Load
Test Each

Additive Item No. I:

I00,095 $.

Price for addiug Public Works Building
accordance with drawis nd specifications.

wi

in

NOTES: I. The unit and lump sum prices for various items in the Schedule
above shall be deemed to include all costs required for the specified

work, complete in accordance with the drawings and specifications,
including all materials, labor, equipment, tools, supervision and
related items.

2. The low conforming bidder for Base Bid will be determined by the
sum of the lump sums bid under Base Bid (a) and the sum of the
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extensions under Base Bid (b). For Base Bid (b), bidders shall enter
the unit prices and the extended totals in the spaces provided.
Should there be a discrepancy between the unit prices and the extended

totals, the unit prices shall govern.

3. Evaluation of Bids. The funds available for this project, known
as the control amount, will be recorded prior to bid opening and
announced at bid opening. The low bidder for purposes of award shall
be determined in accordance with the provision of this solicitation
entitled "Additive or Deductive Items, Clause 21 of the Instruction to
Bidders".

2.4 Telegraphic Mdifications Of Bids in accordance with the Instruc-
tions to Bidders may be made. Two signed copies of the telegram in a sealed
envelope marked "Copies of telegraphic modification of bid for 205 Bed
Hospital at the Naval Regional Medical Center, Marine Corps Base, Camp
LeJeune, North Carolina, Specification No. 05-77-7526" should be forwarded
inmediately to the office to which the written bids were submitted.

2.5 Telegraphic Modifications Or Withdrawal Of Bids. Telegraphic
modifications or withdrawal of bids will be considered as specified herein.
TELEPHONIC RECEIPT OF TELEGRAPHIC MODIFICATIONS OR WITHDRAWAL OF BIDS WILL NOT
QUALIFY THE TELEGRAM AS TIMELY. The telegram must be received at the place
specified for receipt of bids prior to the exact time set for receipt of bids.

2.6 Hand Delivered Bids: All hand delivered bids must be deposited in
the bid box at the Atlantic Division, Naval Facilities Engineering Command,
Contract Division, Room No. 105, Building N-21, Naval Station, Norfolk,
Virginia, prior to the time and date set for bid opening. Any bids submitted
by hand after the time set for receipt will not be accepted.

3. PRE-BID SITE VISITATION: To inspect the site of the work prior to
bid opening, prior appointment must be made with the Resident Officer in
Charge of Construction for Hospital Replacement, Naval Regional Medical
Center, Camp LeJeune, North Carolina, telephone: (919) 451-4418. Bidders are
urged and expected to inspect the site where services are to be performed and
to satisfy themselves as to all general and local conditions that may affect
the cost of performance of the contract to the extent such information is
reasonably obtainable. In no event will a failure to inspect the site
constitute grounds for withdrawal of a bid after opening or for a claim after
award of the contract.. CONTROLLED MATERIALS DATA: The Contracting Officer will issue a
DO-C2 priority rating for procurement of critical materials. See GENERAL
PROVISION 48, "PRIORITIES, ALLOCATIONS AND ALLOTMENTS".

5. INQUIRIES: All questions concerning the bidding or any other phase
of the plans and specifications occuring prior to bid opening shall be
presented to the Design Division, Atlantic Division, Naval Facilities
Engineering Command, Building N-26, Room 307, Naval Station, Norfolk, Virginia
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23511, telephone q-7631, area code 80. Questions requirin interpretation
of drawings and specifications must be submitted at least 10 days before bid
opening. Interpretations or modifications to specifications made as a result
of questions will be made by amendment only, and unless so done, all bidders
should base their bids on the plans and specifications as issued.

6. AVAILABILITY OF SPECIFICATIONS, STANDARDS AND DESCRIPTIONS (1977
JUN): Specifications, standards and descriptions cited in this solicitation
are available as indicated below:

(a) Unclassified Federal, Military and Other Specifications and
Standards (Excludin Commercial), and Data Item Descriptions. Submit request
on DD Form I25 (Specifications and Standards Requisition) to:

Commandin Officer

U. S. Naval Publications and Forms Center
5801 Tabor Avenue Philadelphia, PA 19120

The Acquisition Management Systems and Data Requirements Control List, DoD
Directive 5000.19-L, Volume II, may be ordered on the DD Form Iq25. The
Department of Defense Index of Specifications and Standards (DODISS) may be
purchased frem the Superintendent of Documents, U. S. Government Printing
Office, Washington, D.C., 2002. When requesting a specification or standard,
the request shall indicate the title, number, date and any applicable
amendment thereto by number and date. When requesting a data item
description, the request may be submitted in letter form, giving the same
information as listed above, and the solicitation or contract number involved.
Such request may also be made to the activity by Telex No. 83295, Western

Union No. 710-670-1685, or telephone (area code 215, 697-3321) in case of
urgency.

(b) Commercial Specifications, Standards and Descriptions: These
specifications, standards and descriptions are not available from Government
sources. They may be obtained from the publishers.

(c) Availability for Examination of Specifications, Standards,
Plans, Drawings, and Other Pertinent Documents: The specifications,
standards, plans, drawings, and other pertinent documents cited in this
solicitation may be examined at the following location:

Atlantic Division, Naval Facilities Engineering Command
Design Division, Specifications Branch,

Code 06, Room 395, Buildin N-26
Naval Station, Norfolk, Virginia 23511
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7. REFERENCE TO AMENDMENTS: Each bidder shall refer in his bid to all
amendments to this specification; failure to do so may constitute an
informality in the bid.

Atlantic Division, Naval Facilities Engineering Command
Naval Station, Norfolk, Virginia 23511
4 December 1978

C. C. HEID, RADM, CEC, USN
Contracting Officer

---END---
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DIVISION I. GENERAl. REOUIRW.MENTS

SECTION 01011.
01012.
01400.

General Paragraphs
Additional General Parasraphs
Quality Control (For CQC Projects)

SECTION 01011. GENERAL PARAGRAPHS

I. GENERAL INTENTION: It is the declared and acknowledged intention
and meanln to provide and secure 205 Bed Hospital, complete and ready to use.

2. GENERAL DESCRIPTION: The work includes a four story 205 bed
hospital with basement, ancillary facilities, outpatient clinic, and
incidental related work.

3. LOCATION: The work shall be located at the Marine Corps Base, Camp
Lejeune, North Carolina approximately as shown. The exact location will be
indicated by the Contracting Officer.

4. COMMENCEMENT, PROSECUTION, AND COMPLETION OF WORK: The Contractor
will be required to commence work under the contract 15 calender days after
the date of "Notice of Award", to prosecute said work diligently, and to
complete the entire work ready for use within 1110 calender days.
m.%,u ""’4----u tl’i A]t]v Tf. N^_ ". ," -----d_ fn _the

ffe. The times stated for comple{ion shall include final oleup of the
pises. The contract epletJon dates will be cputed Stat 15 calenda
days afte the date of the Notlee of Award. This 15 day iod is to allow
fo maili of the Notice of Award and the Contractor’s submission of equied
bonds.

5. LIQUIDATED DAMAGES: In case of failure on" the part of the
Contractor to complete the work within the time fixed in he contract or any
extensions thereof, the Contractor shall pay to the Goverent as liquidated
damages pursuant to Clause 5, "Termination for Default Damages for Delay
Time Extensions," and Clause 80, "Damages for Delay Defense Materials System
and Priorities" of the General Provisions the sum of:

$4,600.00 for each day of delay in completion of entire work.
$ 100.00 for each day of delay in completion of Public Works
Building.

6. DRAWINGS ACCOMPANYING SPECIFICATION: The following drawings
accompany this specification and are a part thereof. Drawinss are the
property of the Government and shall not be used for any purpose other than
that contemplated by the specification. The drawings included with this
specification ae half-size. Full-size drawings are available at the bidder’s
or Contractor’s expense. Information on procuring these full-size drawings
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may be obtained from the Contracting Officer. Full-size drawings may be
inspected during regular working hours at the office of the Contracting
Officer.

EFD NAVFAC
Dw. No. Dw=. No, Title

143468
143469
143470
143471
143472
143473
143474
143475
143476
143477
143478
143479
14348O
143481
143482
143483
143484
143485
143486
143487
143488
143489
143490
143491
143492
143493
143494
143495
143496
143497
143498
143499
143500
143501
143502
143503
143504
143505
143506
143507
143508
143509
143510

4043468 Cover Sheet
4043469 Volume Index
4043470 Drawing Index
4043471 Drawing Index
4043472 Drawing Index
4043473 Drawing Index
4043474R Soil Boring Plan and Logs
4043475
4043476
4043477
4043478
4043479
4043480
4043481
4043482
4043483
4043484
4043485
4043486
4043487/
4043488
4043489
4043490
4043491
4043492
4043493
4043494
4043495
4043496
4043497
4043498
4043499
4043500
4043501
4043502
4043503
4043504
4043505
4043506
4043507
4043508
4043509
4043510

Soil Boring Logs
Soil Boring Logs
Soil Boring Logs
Soil Boring Logs
Soil Boring Logs
Soil Boring Logs
Soil Boring Logs
Soil Boring Logs
Soil Boring Logs
Soil Boring Logs
Soil Boring Logs
Soil Boring Logs
Composite Plan Layout, Pavements, Walks
Plan Layout, Pavements, Walks
Plan Layout, Pavements, Walks
Plan Layout, Pavements, Walks
Plan Layout, Pavements, Walks
Plan Layout, Pavements, Walks
Plan Layout, Pavements, Walks
Plan Layout, Pavements, Walks
Plan Layout, Pavements, Walks
Plan Layout, Pavements, Walks
Profiles & Sections Street A
Profiles Street A
Profiles Streets B & E
Profiles & Section Street C
Profiles & Section Street D
Details Helipad & Other Pads
Details Walks, Curbs
Details Layout, Pavements, Walks
Details Layout, Pavements, Walks
Parking Details
Details Exercise Area
Composite Plan Grading & Drainage
Plan Grading & Drainage
Plan Grading & Drainage
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143511
143512
143513
143514
143515
143516
143517
143518
143519
14352O
143521
143522
143523
143524
143525
143526
143527
143528
143529
143530
143531
143532
143533
143534
143535
143536
143537
143538
143539
143540
143541
143542
143543
143544
143545
143546
143547
143548
143549
143550
143551
143552
143553
143554
143555
143556
143557
143558
143559
143560

4043511
4043512
4043513
4043514
4043515
4043516
4043517
4043518
4043519
4043520
4043522
4043522
4043523
4043524
4043525
4043526
4043527
4043528
4043529
4043530
4043531/%
4043532
4043533
4043534
4043535
4043536
4043537
4043538
4043539
4043540
4043541
4043542
4043543
4043544
4043545
4043546
4043547
4043548
4043549
4043550
4043551
4043552
4043553
4043554
4043555
4043556
4043557
4043558
043559
4043560

Plan Grading & Drainage
Plan Grading & Drainage
Plan Grading & Drainage
Plan Grading & Drainage
Plan Grading & Drainage
Plan Grading & Drainage
Plan Grading & Drainage
Enlarged Plan Visitor & Outpatient PlAza
Enlarged Plan Staff Plaza & Details
Profiles Storm Drains
Profiles Storm Drains
Profiles Storm Drains
Profiles Storm Drains
Details Storm Drains

Composite Plan Site Utilities
Plan Site Utilities
Plan Site Utilities
Plan Site Utilities
Plan Site Utilities
Plan Site Utilities
Plan Site Utilities
Plan Site Utilities
Plan Site Utilities
Plan Site Utilities

Enlarged Plan Site Utilities
Profiles Sanitary Sewer
Exterior Signage & Details
Sewage Pump Station Plan & Details
Sewage Pump Station Details
Sewage Pump Station Details
Telephone Routing Plan
Telephone Routing Plan
Plan Improvements to Holcomb Boulevard
Plan & Details Holcomb Boulevard
Cross Sections
Cross Sections
Cross Sections
Cross Sections & Details
Cross Sections & Details
Boring Log Holcomb Boulevard
Plan & Plant List Planting
Plans & Details Planting
Plans Planting
Plans Planting
Details Atrium
Architectural Symbols
Plan Crawl Space, Area A
Plan Crawl Space, Area B
Plan Crawl Space, Area C
Plan Basement Level, Area D
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143561
143562
143563
143564
143565
143566
14356?
143568
143569
143570
143571
143572
143573
143574
143575
143576
143577
143578
143579
143580
143581
143582
143583
143584
143585
143586
143587
143588
143589
143590
143591
143592
143593
143594
143595
143596
143597
143598
143599
143600
143601
143602
143603
143604
143605
143606
143607
143608
143609
143610

4043561
4043562
4043563
4043564
4043565
4043566
4043567
4043568,
4043569
4O43570
4043571
4043572<

Plan Basement Level, Area E
Plan Basement Level, Area G
Plan Basement Level, Area H
Plan Level 1, Area A
Plan Level 1, Area B
Plan Level 1, Area C
Plan Level 1, Area D
Plan Level 1, Area E
Plan Level 1, Area F
Plan Level 1, Area G
Plan Level 1, Area H
Plan Canopies

4043573XTerrace Plan Level 1
4043574
4043575
4043576
4043577
4043578
4043579
4043580
4043581
4043582
4043583
404358-
4043585
4043586
4043587
4043588
4043589
4043590
4043591
4043592
4043593
4043594
4043595
4043596
4043597
4043598
4043599
4043600
4043601
4043602
4043603
4043604
4043605
4043606
4043607
4043608
4043609
4043610

Plan Level 2, Area A
Plan Level 2, Area B
Plan Level 2, Area C
Plan Level 2, Area D
Plan Level 2, Area O
Plan Level 2, Area H
Plan Level 3, Area O
Plan Level 3, Area H
Plan Level 4, Area O
Plan Level 4, Area H
Atrium Plan and Details
Atrium Details
Miscellaneous Details
Door Details
Door Details
Door Details
Door Details
Door Details
Door Details
Window Details and Types
Window Details and Types
Window and Door Details
Roof Plan and Details Areas A and B
Roof Plan and Details Areas C and D
Roof Plan and Details Areas E and F
Roof Plan and Details Areas G and H
Roof Details
Rood Plan Canopy and Details
Exterior Elevations
Exterior E1evatlons
Exterior Elevatlons
Exterior Elevations
Exterior Elevations
Exterior Elevations
Exterior Window Elevations
Exterior Window Elevations
Exterior Window E1evatlons
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143611
143612
143613
143614
143615
143616
143617
143618
143619
143620
143621
143622
143623
143624
143625
143626
143627
143628
143629
143630
143631
143632
143633
143634
143635
143636
143637
143638
143639
143640
143641
143642
143643
143644
143645
143646
143647
143648
143649
143650
143651
143652
143653
143654
143655
143656
143657
143658
143659
143660

4043611
4043612
4043613
4043614
4043615
4043616
4043617
4043618
4043619
4043620
4043621
4043622
4043623
4043624
4043625
4043626
4043627
4043628
4043629
4043630
4043631
4043632
4043633
4043634
4043635
4043636
4043637
4043638
4043639
4043640
4043641
4043642
4043643
4043644
4043645
4043646
4043647
4043648
4043649
4043650
4043651
4043652
4043653
4043654
4043655
4043656/
4043657 R
4043658
4043659

Wall Sections
Wall Sections
Wall Sections
Wall Sections
Wall Sections
Details
Details
Details
Details
Details
Details
Details
Canopy Sections
Canopy Details
Window Details
Window Details
Details
Details
Details
Large Scale Stairs, Elevators & Equipment Rooms
Large Scale Stairs & Equipment Rooms
Large Scale Stairs, Elevators & Equipment Rooms
Large Scale Stairs & Equipment Rooms
Large Scale Stairs and Equipment Rooms
Large Scale Stairs and Elevators
Large Scale Stairs
Large Scale Elevator Plans
Large Scale Plan Stairs and Elevators
Stair and Elevator Sections
Large Scale Penthouse Plans and Details
Large Scale Stairs & Equipment Rooms
Large Scale Plan and Details
Large Scale Plan and Interior Elevations and Details
Large Scale Plans and Interior Elevations
Large Scale Plan and Interior Elevations
Interior Elevations
Interior Elevations and Details
Large Scale Plan and Interior Elevations
Large Scale Plan and Interior Elevations
Large Scale Plan and Interior Elevations
Large Scale Plan and Interior Elevations
Interior Elevations
Large Scale Plans and Interior Elevations
Large Scale Plans
Large Scale Plans
Large Scale Plan and Details
Interior Elevations
Interior Elevations and Details

Interior Elevations
4043660 R Interior Elevations
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143661
143662
143663
143664
143665
143666
143667
143668
143669
143670
143671
143672
143673
143674
143675
143676
143677
143678
143679
14368O
143681
143682
143683
143684
143685
143686
143687
143688
143689
14369O
143691
143692
143693
143694
143695
143696
143697
143698
143699
143700
143701
143702
143703
143704
143705
143706
143707
143708
143709
143710

4043661
4043662
4043663
4043664
4043665
4043666
4043667
4043668
4043669
4043670
4043671
4043672
4043673
4043674
4043675
4043676
4043677
4043678
4043679
4043680
4043681
4043682
4043683
4043684
4043685
4043686
4043687
4043688
4043689
4043690
4043691
4043692
4043693
4043694
4043695
4043696
4043697
4043698K
4043699
4043700
4043701
4043702
4043703
4043704
4043705
4043706
4043707
4043708
4043709
4043710

Large Scale Plans and Details
Interior Elevations
R.F. Shielding Plan and Details
Toilet Plans and Elevations
Toilet Plans and Elevations
Toilet Plans and Elevations
Toilet Plans and Elevations
Toilet Plans and Elevations
Atrium Elevations, Sections, and Details
Interior Elevations and Details
Interior Elevations and Details
Interior Elevations and Details
Miscellaneous Details
Architectural Woodwork
Architectural Woodwork
Architectural Woodwork
Architectural Woodwork
Architectural Woodwork
Architectural Woodwork
Architectural Woodwork
Architectural Woodwork
Architectural Woodwork
Architectural Woodwork
Architectural Woodwork
Architectural Woodwork
Architectural Woodwork
Architectural Woodwork
Partition Details and Sections
Partition Details
Reinforced Partition Details
Stud Wall Reinforcing Plans
Stud Wall Reinforcing Plans
Stud Wall Reinforcing Plans
Stud Wall Reinforcing Plan
Stud Wall Reinforcing Plan
Interior Details
Interior Details
Interior Details
Interior Details
Interior Details
Interior Details
Interior Details
Interior Details
Interior Details
Interior Details
Interior Details
Reflected Ceiling Plan Basement Level, Area D
Reflected Ceiling Plan Basement Level, Area E
Reflected Ceiling Plan Basement Level, Area G
Reflected Ceiling Plan Basement Level, Area H
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143711
143712
143713
143714
143715
143716
143717
143718
143719
143720
143721
143722
143723
143724
143725
143726
143727
143728
143729
14373O
143731
143732
143733
143734
143735
143736
143737
143738
143739
143740
143741
143742
143743
143744
143745
143746
143747
143748
143749
143750
143751
143752
143753
143754
143755
143756
143757
143758
143759
143760

4043711
4043712
4043713
4043714
4043715
4043716
4043717
4043718
4043719
4043720
4043721
4043722
4043723
4043724

Reflected Ceiling Plan Level I, Area A
Reflected Ceiling Plan Level I, Area B
Reflected Ceiling Plan Level I, Area C
Reflected Ceiling Plan Level I, Area D
Reflected Ceiling Plan Level I, Area E
Reflected Ceiling Plan Level I, Area F
Reflected Ceiling Plan Level I, Area G
Reflected Ceiling Plan Level I, Area H
Reflected Ceiling Plan Canopies
Reflected Ceiling Plan Level 2, Area A
Reflected Ceiling Plan Level 2, Area B
Reflected Ceiling Plan Level 2, Area C
Reflected Ceiling Plan Level 2, Area D
Reflected Ceiling Plan Level 2, Area G

4043725P Reflected Ceiling Plan Level 2, Area H
4043726 Reflected Ceiling Plan Level 3, Area G
4043727 Reflected Ceiling Plan Level 3, Area H
4043728 Reflected Ceiling Plan Level 4, Area G

4043729 Reflected Ceiling Plan Level 4, Area H
4043730 Large Scale Reflected Ceiling Plans

4043731 Large Scale Reflected Ceiling Plans
4043732 Large Scale Reflected Ceiling Plans
4043733 Large Scale Reflected Ceiling Plans

4043734 Schedule, Elevations and Details
4043735 Food Service Partial Floor Plan
4043736 Food Service Mechanical Plan
4043737 Food Service Electrical Plan
4043738 Equipment Plan Basement Level, Area D
4043739 Equipment Plan Basement Level, Area E
4043740 Equipment Plan Basement Level, Area G
4043741 Equipment Plan Basement Level, Area H
4043742 Equipment Plan Level I, Area A
4043743 & Equipment Plan Level I, Area B
4043744 Equipment Plan Level I, Area C
4043745 Equipment Plan Level I, Area D
4043746 Equipment Plan Level I, Area E
4043747 Equipment Plan Level I, Area F
4043748 Equipment Plan Level I, Area G
4043749 Equipment Plan Level I, Area H
4043750 Equipment Plan Level 2, Area A
4043751 Equipment Plan Level 2, Area B
4043752 Equipment Plan Level 2, Area C
4043753 Equipment Plan Level 2, Area D
4043754 Equipment Plan Level 2, Area G

4043755 Equipment Plan Level 2, Area H
4043756 Equipment Plan Level 3, Area G
4043757 Equipment Plan Level 3, Area H
4043758 Equipment Plan Level 4, Area G
4043759 Equipment Plan Level 4, Area H
4043760 Plan Public Works Building
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143761
143762
143763
143764
143765
143766
143767
143768
143769
143770
143771
143772
143773
143774
143775
143776
143777
143778
143779
14378O
143781
143782
143783
143784
143785
143786
143787
143788
143789
143790
143791
143792
143793
143794
143795
143796
143797
143798
143799
143800
143801
143802
143803
143804
143805
143806
143807
143808
143809
143810

4043761R Elevations
4043762 Wall Sections and Details

4043763 Wall Sections and Details

4043764 Wall Sections and Details
4043765/K Toilet Plans and Elevations

4043766
4043767
4043768
4043769
4043770
4043771
4043772
4043773
4043774
4043775
4043776
4043777
4043778
4043779
4043780
4043781
4043782
4043783
4043784
4043785
4043786
4043787
4043788
4043789
4043790
4043791
4043792
4043793
4043794
4043795
4043796
4O43797
4043798
4043799
4043800
4043801
4043802
4043803
4043804
4043805
4043806
4043807
4043808
4043809
4043810

Reflected Ceiling and Details
Sections & Details
Interior Signage Details
Interior Signage Type "GA"
Interior Signage Types GBn and "GCn

Interior Signage Types "GDn, "GE"
Interior Signage Type "GFn and Details
Interior Signage Type "GH
Interior Signage Type "GGa and Detail GH"
Room Building Finish Schedule
Door Schedule
Equipment Schedule
General Notes
Foundation Plan Area A
Foundation Plan Area B
Foundation Plan Area C
Foundation and Slab Plan Basement Level Area D
Foundation and Slab Plan Basement Level Area E
Foundation and Slab Plan Level Area F
Foundation and Slab Plan Area G
Foundation and Slab Plan Area H
Miscellaneous Foundation and Slab Plans
Canopy Plans
Framing Plan Level I Area A
Framing Plan Level Area B
Framing Plan Level Area C
Framing Plan Level Area D
Framing Plan Level Area E
Framing Plan Level Area G and H
Framing Plan Level 2 Area A
Framing Plan Level 2 Area B
Framing Plan Level 2 Area C
Framing Plan Level 2 Area D
Framing Plan Level 2 Area G
Framing Plan Level 2 Area H
Framing Plan Level 3 Area G
Framing Plan Level 3 Area H
Framing Plan Level 4 Area G
Framing Plan Part. Roof, Level 4 Area H
Framing Plan Roof Level Area A
Framing Plan Roof Level Area B
Framing Plan Roof Level Area C
Framing Plan Roof Level Area D
Framing Plan Roof Level Area E
Framing Plan Roof Level Area F
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143811
143812
143813
143814
143815
143816
143817
143818
143819
143820
143821
143822
143823
143824
143825
143826
143827
143828
143829
14383O
143831
143832
143833
143834
143835
143836
143837
143838
143839
143840
143841
143842
143843
143844
143845
143846
143847
143848
143849
14385O
143851
143852
143853
143854
143855
143856
143857
143858
143859
143860

4043811
4043812
4043813
4043814
4043815
4043816
4043817
4043818
4043819

Framing Plan Roof Level Area G
Framing Plan Roof Level Area H
Elevator and Stairwell Penthouses
Plans at Mechanical Nodes
Plans at Mechanical Nodes
Pile Cap Details
Elevator Pits Plans
Elevator Pits Details
Typical Details

4043820 Foundation Details
4043821
4043822
4043823
4043824
4043825
4043826
4043827
4043828
4043829R
4043830
4043831
4043832
4043833
4043834
4043835
4043836
4043837
4043838
4043839
4043840
4043841
4043842
4043843
4043844
4043845
4043846
4043847
4043848
4043849
4043850
4043851
4043852
4043853
4043854
4043855
4043856
4043857
4043858
4043859
4043860

Foundation Details
Foundation Details
Foundation Details
Overall Column Location Plan
Column Schedule and Details
Beam Schedule and Details
Slab Details and Schedules
Penthouse-Sectlons
Beam and Slab Sections
Beam and Slab Sections
Beam and Slab Sections
Typical Slab Details
Details and Sections
Miscellaneous Plans Sections and Details
Equipment Foundations and Pump House
Solar Panel Framing Plan and Details
Public Works Building Foundation & Roof Framing Plan
Public Works Building Structural Elevations
Publlo Works Building Sections & Details
HVAC Piping Crawl Space Area A
HVAC Piping Crawl Space Area B
Pipiqg Plan Crawl Space Area C
Piping Plan Basement Level, Area D
Piping Plan Basement Level Area E
Piping Plan Basement Level Area G
Piping Plan Basement Level, Area H
Boiler Room Partial Plan Area E
Partial Plan Basement Level Area E
Partial Plan Basement Level Area E
Duct and Piping Plan Basement Level Area D
Ductwork Plan Basement Level Area E
Ductwork Plan Basement Level Area G
Ductwork Plan Basement Level Area H
Piping Plan Level Area A
Piping Plan Level I, Area B
Piping Plan Level I, Area C
Piping Plan Level I, Area D
Piping Plan Level Area E
Piping Plan Level I, Area F
Piping Plan Level I Area G
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143861
143862
143863
143864
143865
143866
143867
143868
143869
143870
143871
143872
143873
143874
143875
143876
143877
143878
143879
14388O
143881
143882
143883
143884
143885
143886
143887
143888
143889
14389O
143891
143892
143893
143894
143895
143896
143897
143898
143899
1439OO
1439O1
1439O2
143903
143904
1439O5
1439O6
1439O7
1439O8
143909
143910

4043861
4043862
4043863
4043864
4043865
4043866
4043867
4043868
4043869
4043870
4043871
4043872
4043873
4043874
4043875
4043876
4043877
4043878
4043879
4043880
4043881
4043882
4043883
4043884
4043885
4043886
4043887
4043888
4043889
4043890
4043891
4043892
4043893

Pipin Plan Level 1, Area H
Ductwork Plan Level Area A
Ductwork Plan and Sections Level Area B
Ductwork Plan Level Area C
Ductwork Plan and Sections Level Area D
Ductwork Plan Level Area E
Ductwork Plan Level Area F
Ductwork Plan Level Area G
Ductwork Plan Level I, Area H
Piping Plan Level 2, Area A
Piping Plan Level 2, Area B
Piping Plan Level 2, Area C
Piping Plan Level 2 Area D
Piping Plan Level 2 Area G
Piping Plan Level 2, Area H
Ductwork Plan Level 2 Area A
Ductwork Plan Level 2 Area B
Ductwork Part. Plan Level 2 Area C
Ductwork Part. Plan Level 2 Area C
Ductwork Part. Plan Level 2 Area C
Ductwork Part. Plan Level 2 Area C
Ductwork Part. Plan Level 2 Area D
Ductwork Part. Plan Level 2 Area D
Ductwork Part. Plan Level 2 Area D
Ductwork Part. Plan Level 2 Area D
Ductwork Plan Level 2 Area G
Ductwork Part. Plan Level 2 Area H
Ductwork Part. Plan Level 2 Area H
Piping Plan Level 3, Area G
Piping Plan Level 3, Area H
Ductwork Plan Level 3 Area G
Ductwork Part. Plan Level 3, Area H
Ductwork Part. Plan Level 3 Area H

4043894 g Piping Plan Level 4 Area
4043895
4043896
4043897
4043898
4043899
4043900
4043901
4043902
4043903
4043904
4043905
4043906
4043907
4043908
4043909
4043910

Piping Plan Level 4, Area H
Ductwork Plan Level 4 Area O
Ductwork Plan Level 4 Area H
Outside Piping Partial Plan
Outside Piping Partial Plan
Sections and Details
Sections and Details
Sections and Details
Boiler System Schematic
Fuel Oil System Schematic
Solar System Schematic
9gble W__ater Hot Flow Schematic
Specialty List
Sections and Details
Mechanical Equip. Room Plan Level Area A and B
Mechanical Equip. Room Plan Level 2 Area A and B
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143911
143912
143913

143914
143915

143916
143917
143918
143919
143920
143921
143922
143923
143924
143925
143926
143927
143928
143929
143930
143931
143932
143933
143934
143935
143936
143937
143938
143939
143940
143941
143942
143943
143944
143945
143946
143947
143948
143949
143950
143951
143952
143953
143954
143955
143956
143957
143958

4043911
4043912
4043913

4043914
4043915

4043916
4043917
4043918
4043919
404392O
4043921
4043922
4043923
4043924
4043925
4043926
4043927
4043928
4043929
4043930
4043931
4043932
4043933
4043934
4043935
4043936
4043937
4043938
4043939
4043940
4043941
4043942
4043943
4043944
4043945
4043946
4043947
4043948
4043949
4043950
4043951
4043952
4043953
4043954
4043955
4043956
4043957
4043958

Mechanical Equip. Room Plan Level Area C
Mechanical Equip. Room Plans Level Areas D and G

Mech. Equip. Room Plan Bas’t Level Area D H Level

Area E
Mechanical Equipment Rm. Plan Level I, Area H
Mech. Equip. Rm. Plan and Sections Level 3

Area O
Mech. Equip. Rm. Plan and Sect. Level 4 Area O
Sections
Sections
Sections
Sections
Seotlons
Sections
Sections
Sections
Sections
Freezers and RefriEerators Plans, Sections, and Elevs.
Schedules
Schedules
Schedules
Schedules
Schedules
Schedules
Schedules
Schedules
Schedules
Schedules
Schedules
Schedules
LeEend Symbols, and General Notes
Details
Details
Details
Chilled and Condenser Water Flow DiaEram
Hot Water Flow DiaEram Areas A Thru F
6-t Water Flow DiaEram Areas G and H
C-lled Water Distribution Flow DiaEram
Hot Water Flow DiaEram
Air Flow DiaEram and Sequence of Operation
Air Flow DiaEram and Sequence of Operation
Air Flow DiaEram and Sequence of Operation
Air Flow DiaEram and Sequence of Operation
Flow DiaEram and Sequence of Operation
Flow DiaEram and Sequence of Operation
Air Flow DiaEram and Sequence of Operation
Air Flow Diagram and Sequence of Operation
Smoke Removal Schedule
Smoke Removal Schedule
Smoke Removal Schedule
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143959
143960
143961
143962
143963
143964
143965
143966
143967
143968
143969
143970
143971
143972
143973
143974
143975
143976
143977
143978
143979
143980
143981
143982
143983
143984
143985
143986
143987
13988
13989
143990
143991
143992
143993
13994
143995
143996
143997
13998
143999
144000
144001
144002
144003
144004
144005
1440O6
144007
144008

4043959
4043960
4043961
4043962
4043963
4043964
4O43965
4O43966
4O43967
4O43968
4O43969
4O4397O
4O43971
4O43972
4O43973
4O43974
4O43975
043976
4043977
4043978
4043979
4043980
4043981
4043982
4O43983
4043984
4043985
4043986
4043987
4043988
4043989
4043990
4043991
4043992
4043993
4043994
4043995
4043996
4043997
4043998
4043999
4044000
4044001
4044002

4044004
4044005
4044006
4044007
4044008

Smoke Removal Schedule
Smoke Removal Schedule
Smoke Removal Schedule
Fuel Oil Pump House and Dispatch RN.
Solar Collector Piping Roof Plan Area D
Roof Plan Area A and B
Roof Plan Area C and D
Roof Plan Area E and F
Roof Plan Area G and H
Basement Subdrain System
Mechanical HVAC Floor Plan and Diagrams
Mechanical HVAC Schedules and Diagrams
Plumbing Plan Basement Level, Area D
Plumbing Plan Basement Level, Area E
Plumbing Plan Basement Level Area G
Plumbing Plan Basement Level Area H
Plumbing Plan Level I, Area A
Plumbing Plan Level I, Area B
Plumbing Plan Level I, Area C
Plumbing Plan Level I, Area D
Plumbing Plan Level I, Area E
Plumbing Plan Level I, Area F
Plumbing Plan Level I, Area G
Plumbing Plan Level I, Area H
Plumbing Plan Level 2, Area A
Plumbing Plan Level 2, Area B
Plumbing Plan Level 2, Area C
Plumbing Plan Level 2, Area D
Plumbing Plan Level 2, Area G
Plumbing Plan Level 2, Area H
Plumbing Plan Level 3, Area G
Plumbing Plan Level 3, Area H
Plumbing Plan Level 4, Area G
Plumbing Plan Level 4, Area H
Legend, Symbols, Schedules, and General Notes
Plumbing Details
Plumbing Floor Plan and Details
Communication Systems Legend
Communications Floor Plan Basement Level Area D
Communications Floor Plan Basement Level Area E
Communications Floor Plan Basement Level Area G
Communications Floor Plan Basement Level Area H
Communications Floor Plan Level I Area A
Communications Floor Plan Level Area B
Communications Floor Plan Level I Area C
Communications Floor Plan Level I Area D
Communications Floor Plan Level Area E
Communications Floor Plan Level I Area F
Communications Floor Plan Level I Area G
Communications Floor Plan Level Area H
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144009
144010
144011
144012
144013
144014
144015
144016
144017
144O18
144019
144020
144021
144022
144023
144024
144025
144026
144027
144028
144O29
144O3O
144O31
144032
144O33
144O34
144035
144O36
144O37
144038
144O39
144040
144O41
144042
144043
144044
144045
144046
144047
144048
144049
144050
144051
144052
144053
144054
144055
144056
144057
144058

4044009
4044010
4044011
4044012
4044013
4044014
4044015
4044016

Communications Floor Plan Level 2 Area A
Communications Floor Plan Level 2 Area B
Communications Floor Plan Level 2 Area C
Communications Floor Plan Level 2 Area D
Communications Nurse Call System
Communications Floor Plan Level 2 Area G
Communications Nurse Call System
Communications Floor Plan Level 2 Area H

4044017 Communications Nurse Call System
4044018 Communications Floor Plan Level 3 Area G
4044019 Communications Nurse Call System
4044020 g Communications Floor Plan Level 3 Area H
4044021 Communications Nurse Call System
4044022 Communications Floor Plan Level 4 Area G
4044023 Communications Nurse Call System
4044024 Communications Floor Plan Level 4 Area H
4044025 Communications Nurse Call System
4044026 Telephone Satellite Closet Conduit Riser Diagram

4044027 Fire Alarm System Riser Diagram I
4044028 Fire Alarm System Riser Diagram II
4044029 Fire Alarm System Riser Diagram III
4044030 Broadband Network & Security System Block Diagrams

4044031. Communication: Misc. Details

4044032 Security Camera Locations
4044033
4044034
4044035
4044036
4044037
4044038
4044039
4044040
4044041
4044042
4044043
4044044
4044045
4044046
4044047
4044048
4044049
4044050
4044051
4044052
4044053
4044054
4044055
4044056
4044057
4044058

Communication Center Console Concept Layout
Distribution System and Switchyard, Single Line Diagrams
Primary Distribution System Plan
Primary Distribution System Plan
Primary Distribution and Heliport Plan
Primary Distribution Details and Diagrams
Primary Distribution Details
Primary Distribution Details
Primary Distribution Details
Primary Distribution Details
Primary Distribution Details
Primary Distribution Details
Primary Distribution Materials List
Legend and General Notes
Lighting Fixture Schedule
Single Line Diagram
Single Line Diagram
Single Line Diagram
Single Line Diagram
Single Line Diagram
Single Line Diagram
Power Plan Basement Level Area A
Power Plan Basement Level Area B
Power Plan Basement Level Area C
Power Plan Basement Level Area D
Power Plan Basement Level Area E
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144O59
144O6O
144061
144O62
144063
144064
144065
144066
144067
144068
144069
144070
144071
144072
144073
144074
144075
144076
144077
144078
144079
144080
144081
144082
144083
144084
144085
144086
144087
144088
144089
144090
144091
144092
144093
144094
144095
144096
144097
144098
144099
144100
144101
144102
144103
144104
144105
144106
144107
144108

4044059
4044060
4044061
4044062
4044063
4044064
4044065
4044066
4044067
4044068
4044069
4044070
4044071
4044072
4044073
4044074
4044075
4044076
4044077
4044078
4044079
4044080
4044081
4044082
4044083
4044084
4044085
4044086
4044087
4044088
4044089
4044090
4044091
4044092
4044093
4044094
4044095
4044096
4044097
4044098
4044099
4044100
4044101
4044102
4044103
4044104
4044105
4044106
4044107
4044108

Power Plan Basement Level Area G
Power Plan Basement Level Area H
Lighting Plan Basement Level Area A
Lighting Plan Basement Level Area B
Lighting Plan Basement Level Area C
Lighting Plan Basement Level Area D
Lighting Plan Basement Level Area E
Lighting Plan Basement Level Area G
Lighting Plan Basement Level Area H
Entrance Canopy Lighting Levels and 2
Power Plan Level Area A
Power Plan Level Area B
Power Plan Level Area C
Power Plan Level 1 Area D
Power Plan Level Area E
Power Plan Level Area F
Power Plan Level Area G
Power Plan Level Area H
Lighting Plan Level Area A
Lighting Plan Level Area B
Lighting Plan Level Area C
Lighting Plan Level Area D
Lighting Plan Level 1 Area E
Lighting Plan Level Area F
Lighting Plan Level Area O
Lighting Plan Level Area H
Power Plan Level 2 Area A
Power Plan Level 2 Area B
Power Plan Level 2 Area C
Power Plan Level 2 Area D
Power Plan Level 2 Area G
Power Plan Level 2 Area H
Lighting Plan Level 2 Area A
Lighting Plan Level 2 Area B
Lighting Plan Level 2 Area C
Lighting Plan Level 2 Area D
Lighting Plan Level 2 Area G
Lighting Plan Level 2 Area H
Power Plan Level 3 Area G
Power Plan Level 3 Area H
Lighting Plan Level 3 Area G
Lighting Plan Level 3 Area H
Power Plan Level 4 Area G
Power Plan Level 4 Area H
Lighting Plan Level 4 Area G
Lighting Plan Level 4 Area H
Power/Communications & Ltg. Plans
Elect. Equip. and Wiring Schedule
Elect. Equip. and Wiring Schedule
Lightning Protection
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144109
144110
144111
144112
144113
144114
144115
144116
14411Y
144118
144119
144120
144121
144122
144123
144124
144125
144126
144127

144128
144129
144130
144131
144132
144133
144134
144135
144136
144137
144138
144139
144140
144141
144142
144143
144144
144145
144146
144147
144148
144149
144150
144151
144152
144153
144154
144155
144156
144157

4044109
404411O
4044111
4044112
4044113
4044114
4044115
4044116
4044117
4044118
4044119
4044120
4044121
4044122
4044123
4044124
4044125
4044126
4044127

4044128
4044129
404413O
4044131
4044132
4044133
4044134
4044135
4044136
4044137
4044138
4044139
4044140
4044141
4044142
4044143
4044144
4044145
4044146
4044147
4044148
4044149
4044150
4044151
4044152
4044153
4044154
4044155
4044156
4044157

Equipment Room Plan Basement Level Area E
Equipment Room Plan Basement Level Area E
Equipment Room Plans Areas A and B
Equipment Room Plans Areas C and D
Equipment Room Plans Area G
Mechanical Equip. Room Plans Level Areas A and B
Mechanical Equip. Room Plans Level 2 Areas A and B
Mechanical Equip. Room Plans Level Area C
Mechanical Equip. Room Plans Level 2 Area C
Mechanical Equip. Room Plans Level I Areas D and G
Mechanical Equip. Room Plans Level 3 Area G
Mechanical Equip. Room Plan Level 1 Area H
Mechanical Equip. Room Plan Level 4 Area G
Outside Utility Power Plan
X-Ray Plan Level 2 Area C
X-Ray Details and Diagrams
Cysto Details and Diagrams
Mechanical Equip. Room Plan Level 2 Area D
Mechanical Equip. Room Plans Bsm’t Areas H & D,
Level E

Mechanical Equipment
Lightning Protection
Lightning Protection
Lightning Protection
Electrical Equipment
Electrical Equipment
Electrical Equipment
Electrical Equipment
Electrical Equipment
Electrical Equipment
Electrical Equipment
Electrical Equipment
Electrical Equipment
Electrical Equipment
Electrical Equipment
Electrical Equipment
Electrical Equipment
Electrical Equipment
Electrical Equipment
Electrical Equipment
Electrical Equipment
Electrical Equipment
Electrical Equipment
Electrical Equipment
Electrical Equipment
Electrical Equipment
Electrical Equipment
Electrical Equipment
Electrical Equipment
Electrical Equipment

Rmo Plans Areas G and H
Plan and Details
Plan and Details
Plan and Deta1s
and Wiring Schedule
and
and
and
and
and
and
and
and
and
and
and
and
and
and
and
and
and
and
and
and
and
and
and
and
and

Wiring Schedule
Wiring Schedule
Wiring Schedule
Wiring Schedule
Wiring Schedule
Wiring Schedule
Wiring Schedule
Wiring Schedule
Wiring Schedule
Wiring Schedule
Wiring Schedule
Wiring Schedule
Wiring Schedule
Wiring Schedule
Wiring Schedule
Wiring Schedule
Wiring Schedule
Wiring Schedule
Wiring Schedule
Wiring Schedule
Wiring Schedule
Wiring Schedule
Wiring Schedule
Wiring Schedule
Wiring Schedule
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14158 4044158
1159 40159
14q160 404q160

14161 4044161
14162 04q162

1163 404163
116 016
1165 0165
I166 0166
I167 0167
1168 0168
1169 0169
1170 0170
1171 0171
1172 qOq172

1173
1q17 qOq17
Iq175 qOq175
1qq176 0176
1177 qOq177
1178 0q178
1qq179 q0179
1q180 q0180

1181 0181
I182 q0182
1q183 qOq183
1q18 qOq18

Electrical Equipment and Wiring Schedule
Electrical Equipment and Wiring Schedule
Electrical Equipment and Wiring Schedule
Electrical Equipment and Wiring Schedule
Electrical Equipment and Wiring Schedule
Electrical Equipment and Wiring Schedule
Electrical Equipment and Wiring Schedule
Electrical Equipment and Wiring Schedule
Electrical Equipment and Wiring Schedule
Electrical Equipment and Wiring Schedule
Electrical Equipment and Wiring Schedule
Electrical Equipment and Wiring Schedule
Electrical Equipment and Wiring Schedule
Electrical Equipment and Wiring Schedule
Electrical Equipment and Wiring Schedule
Electrical Equipment and Wiring Schedule
Electrical Equipment and Wiring Schedule
Electrical Equipment and Wiring Schedule
Electrical Equipment and Wiring Schedule
Electrical Equipment and Wiring Schedule
Electrical Equipment and Wiring Schedule
Electrical Equipment and Wiring Schedule
Electrical Equipment and Wiring Schedule
Electrical Equipment and Wiring Schedule
Lighting and Receptacle Panelboard Schedule
Lighting and Receptacle Panelboard Schedule
Lighting and Receptacle Panelboard Schedule

7. FACTORY INSPECTION: (See Clause 10 of the General Provisions).

Factory inspection of material and equipment for which tests at the place of

manufacture are required in referenced specifications will be waived if copies
of factory reports are furnished that show compliance with the specification
requirements. Factory inspection will be required only where specified herein

or in the technical sections of this specification. Factory inspection will
not be required for lumber if it is grade-marked and trade-marked by the

association under whose rules it is graded, or if it is accompanied by

certificates of inspection issued by the association under whose rules it it

graded or by another inspection agency that is satisfactory to the Contracting

Officer. The Government reserves the right to charge to the Contractor any

additional cost of Government inspection and tests when materials and

equipment are not ready at the time inspection and tests are requested by the

Contractor.

8. SAMPLES: As soon as practicable, and before installation, submit

samples of materials and equipment to the Architect/Engineer; Lockwood Greene
Engineers, Inc., P. O. Box 491, Spartanburg, South Carolina 29304. Submit all

samples required in the technical sections of this specification.

9. SUBMITTAL OF SHOP DRAWINGS, MANUFACTURERS DATA AND CERTIFICATIONS
REQUIRED OF THE CONTRACTOR: AS soon as practicable after award of the

contract, and before procurement or fabrication, submit, except as specified
05-77-7526
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otherwise, tothe Architect/Engineer; Lockwood Greene Engineers, Inc., P. O.
Box 491, Spartanburg, South Carolina 29304, all the shop drawings,
manufacturer’s data and certifications required in the technical sections of

this specification. Four copies of contractor approved submittals and seven
copies of all submittals to be approved by the Contracting Officer shall be
forwarded. The Architect/Englneer for this project will review and approve
for the Contracting Officer if the submittal complies with the contract
requirements. One copy of transmittal form for all submittals shall be
forwarded to the Resident Officer in Charge of Construction. Submittals for

sprinkler system shall be submitted to the Commander, Atlantic Division (Code
05), Naval Facilities Engineering Command, Naval Station, Norfolk, Virginia
23511. Specification MIL-D-]000 shall be used as a guide and its use is
encouraged, for all drawings and data submitted by the Contractor.
Conformance to the provisions of specification MIL-D-IO00 is not mandatory for

maps, sketches, presentation drawings, perspectives, renderings, and all other

drawings not requiring Naval Facilities Engineering Command drawings numbers.

10. MINIMUM WAGE RATES AND OTHER LABOR STANDARDS: The Contractor shall

pay mechanics and laborers employed or working directly upon the site of the
work wage rates not less than those contained in the attached wage
determination decision of th@,Secretary of Labor No. NC76-I019, including
Modification Nos. i, 2 and 3uilding Construction Schedule); NC78-I061, including
Modification No. i (Highway Construction Schedule), and NC75-I078 (Water and Sewer
Construction Schedule; and Heavy Construction Schedule). Building Construction
Schedule shall apply for all work except that the Highway Construction Schedule
shall apply for all paving, roadways, parking lots, parking lot lighting, exterior
storm drainage systems, helo landing pad, grading, topsoil and seeding, concrete
curbs, gutters and sidewalks, landscaping, site improvements and except that the
Water and Sewer Construction Schedule; and Heavy Construction Schedule shall apply
for all exterior utility systems (not including parking lot lighting and storm
drainage).

11. SAFETY PROGRAM: The Contractor shall implement a safety program
conforming to the requirements of Federal, State and Local laws, rules and
regulations. The program shall include, but is not limited to, the following:

a. "Occupational Safety and Health Standards", which can be ordered
from the Superintendent of Documents, U. S. Government Printing Office,
Washington, D. C. 20402.

b. Department of the Army, Corps of Engineers, "General Safety
Requirements", which may be examined in the office where bids are being
received or may be purchased from the Superintendent of Documents, U. S.
Government Printing Office, Washington, D. C. 20402.

c. General Provisions, Clause 45.

12. AVAILABILITY OF UTILITY SERVICES: Clause 56, "Availability and Use
of Utility Servicethe General Provisions does not apply. No utilities
are available at tb Pojeos-le./ Cot_c#--lovide all utilities,
temporary and pene, #o/Contract d shall
include cost o sutiles iBas Bid Price. The Contractor shall pay
cost of all uilies consed, includi hook-up tees. Contractor shall give
notice to and obtain pewits fr all utility suppliers affected. At
completion of Project, remove all temporary utilities.

05-77-7526
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STORAGE BUILDINGS will be permitted on the job site,13. TRAILER OR
where space is available, subject to the approval of the Contracting Officer.
The trailers or buildings shall be suitably painted and kept in a good state
of repair. Failure of the Contractor to maintain his trailers or storage
buildings in good condition will be considered sufficient reason to require

14. WRITTEN GUARANTEES AND GUARANTOR’S LOCAL REPRESENTATIVE: Prior to
completion of the contract, the Contractor shall obtain and furnish to the
Contracting Officer’s designated representative written guarantees for all the
equipment and/or appliances furnished under the contract. The Contractor
shall furnish with each guarantee: The name, address, and telephone number of
the guarantor’s representative nearest to the location where the equipment
and/or appliances are installed, who, upon request of the Using Service’s
representative, will honor the guarantee during the guaranty period and will
provide the services prescribed by the terms of the guarantee. At the time of
installation, the Contractor shall tag each item of warranted equipment with a
durable oll and water resistant tag approved by the Contracting Officer. Tag
shall be attached with copper wire and sprayed with a clear silicone
waterproof coating. Leave the date of acceptance and inspector’s signature
blank until project is accepted for beneficial occupancy. Tag shall show the
following information:

EOUIPMENT WARRANTY TAG

Type of Equipment
Accepted Date
Warranted Until
Under Contract N62470=.
Inspector’s Signature

STATION PERSONNEL TO PERFORM ONLY OPERATIONAL MAINTENANCE

15. TECHNICAL PUBLICATIONS: The Contractor shall furnish to the
Contracting Officer three copies each of installation, operation maintenance
manuals and parts llst for all Contractor-furnished mechanical and electrical
equipment.

15.1 Operating instructions for the principal plant mechanical and
electrical components, for use by operating personnel, shall be provided.
They shall be laminated between thermoplastic sheets and affixed where
directed. The instructions shall describe the function of the equipment, its
most economical operation, start-up and shut-down procedures, procedures to
follow in the event of failure, normal maintenance practices, and caution and
warning notices.

15.2 Maintenance and operation manual shall be furnished to the
Contracting Officer for approval. The manual shall be mounted in flexible
binders with oil-resistant covers and shall contain, but not be limited to,

05-77-7526
01011 18



installation and operating instructions, maintenance proceduPes, illustra-

tions, drawings, detailed descriptions, tests, adjustment, safety precautions,
and parts list.

15.3 Parts llst, giving part numbers and prices for the equipment ,!
furnished, shall be submitted to the Contracting Officer as soon as

practicable after the award of the contract, but not later than 30 days after

shop drawings for the equipment have been approved.

16. IDENTIFICATION: All catalog cuts, shop drawings, samples and other

data submitted for approval shall specifically identify the specification

paragraph or contract drawing by number where each item submitted is required

to be provided. All submittals shall be clearly marked in ink to indicate the

specific items submitted for approval.

17. SCHEDULING THE WORK: "’o"-. m.................*-- --..II
--_.,Ti,_.. _.__J e.-:. If Public

Wrks Building is provided, it shall be completed during the first 540
calendar days of this Contract. Outages of utilities which -_:fcct avas- "-z+/-n .’.-;s -? last 4 hours or longer shall be done on a holiday
or at night and shall require 30 days advance written approval from the Marine

Corps Base. Other outages shall require a ten day prior written approval from

the Contracting Officer. All utility cutovers shall require a ten day prior
written approval from the Contracting Officer and shall be made after normal

working hours or on ekends. Anticipated utility outages and utility cutover.
costs shall be Inclded in the bid. The normal working houPs are from 8:00

INVOICE AND CONTRAC PERFORMANCE
for payment in accordance with the terms of the contract shall consist of:

(a) Contractor’s Invoice on form NAVFAC 10-7300/30
shall show, in summary form, the basis for arriving

invoice, and

(b) Contract Performance Statement on form

required by Clause 86 (b) of the General Provisions is deleted.

(c)

(d)
1168).

(e) Mathematical network analysis.

17. SCHEDULING THE WORK: Delete the first sentence and substitute the
following: "Notwithstanding the requirements of Clause 62 of the General
Provisions, immediately after award, the Contractor shall meet with the
Contracting Officer and present a schedule of work, prepared in accordance
with Clause 62, for review 5y the Contracting Officer. The schedule will be
reviewed at this meeting and will be retained by the Contracting Officer for
final review and approval."

(4168), which
at the amount of the

NAVFAC 10-7300/31

Contractor’s Monthly Estimate for Voucher.

Affidavit to accompany invoice (SND LANTDIV form 4-4235/4 (Rev



Forms will be furnished by the Contracting Officer. The Contractor has the
option to use the government furnished progress schedule and record form.
Monthly invoices and supportlnE forms for work performed through the 20th of
the month shall be submitted to the Contractln Officer by the 25th of the
month in the followin quantities:

J(a) Contractor’s Invoice (NAVFAC 10-7300/30) Original and five
copies.

-9 i (b) Contractor’ Estimate for Voucher (5NDMonthly GRN 5265/1
Original and two copies shall be required on all Jobs where thereia.
schedule of prices.

(c) Affidavit (LANTDIV -235/) Original

(d) Network Mathematical Analysis 3 copies.

20. CONSTRUCTION CATEGORIES: The construction categories given below
may be amended by the Contractln Officer, as necessary, durln the course of
the work. The following construction categories shall apply to all work
covered by this specification:

CATEGORY
PROGRAM Prim. Secondary

P600 510 510 10 Hospital Replacement

21. GOVERNMENT-FURNISHED EQUIPMENT: The Government will furnish
Category "B" and "E2" medical equipment, as set forth in section entitled
"General Requirements for Medical Equipment", for installation by the
Contractor. The Government-furnished equipment will be stored within 6 miles
of the job site. The Contractor shall load, transport, unload, uncrate,
assemble, install, connect and test all Government-furnished Contractor-
installed equipment. The new Government-furnished equipment shall be uncrated
by the Contractor in the presence of the Contractin Officer and the
Contractor Quality Control Representative (CQCR) to determine any damage due
to shipping or any missing parts. Government-furnlshed Contractor-lnstalled
equipment will be available 15 months after contract award. Contractor shall
include dates for equipment installation in Contractor-proposed Network
Analysis System as specified hereinafter.

22. NORTH CAROLINA STATE AND LOCAL SALES AND USE TAX is required. See
also section entitled "Additional General Paragraphs".

23. PROJECT IDENTIFICATION SIGNBOARD: A project identification
signboard shall be provided. See also section entitled "Additional General
Paragraphs".
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shall be within a weathertight building, have adequate heating and toilet

facilities, light, air conditionlnE and ventilation. All utilities shall be

furnished by the Contractor. The office shall be provided at a location

selected by the Contracting Officer. After completion of the work, the

Contractor shall remove the building from the site, and landscape and seed

area. The office shall contain the followir items and equipment:

-’2
-’4
.-2

2

Office desks
Typist office desks
Four-drawer file cabinets (legal size)
Plan tables, 4 feet by 8 feet, suitable for examination of
drawings
Plan racks for full size drawings
Three-shelf bookcases
Dictaphone system for inspectors

Copy machine (Xerox)
Water fountain

25. AS-BUILT RECORD OF MATERIALS USED IN BUILDINGS: Prior to completion
of the contract, the Contractor shall furnish to the Contracting Officer an

"as-built" record of materials used in the construction. Submittal of this

data is made a condition for final payment under the contract. Where several
manufacturer’s brands, types or classes of the items listed have been used in

the project, the specific areas where each item was used shall be designated.

Designations shall be keyed to the area and space designations on the contract
drawings. Information shall be furnished, typewritten, for the listed
materials and in the folloring format:

SPEC MATERIAL USED
MATERIAL DESIGNATION MANUFACTURER MFG. DESIGNATION WHERE USED

FaclnE brick
Brick pavers
Elastomeric membrane
waterproofing
Spray-on insulation
Roof insulation
Expanded polystyrene
aggregate roof fill

Preformed metal siding
Preformed metal roofing
and fascia

Composite metal siding
Built-up bituminous rooflnE
Window wall system
Dispatch window
Total vision glazing system
Flush glazlnE system
Gypsum plaster
Veneer plaster

05-77-7526
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Ceramic tile
Acid resisting quarry tile
Acoustical tile including
suspension systems

Sheet lead sound barrier
Slat flooring
Resilient flooring
Seamless flooring
Carpet
Epoxy topping
Wall covering
Corner guards and bumper guards
Bulletin boards
Interior signage
Exterior signage
Operable wall
Projection screen
Detention screens
Drapery tracks
Radio frequency shielding
Radiation protection

05-77-7526
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SAMPLE
AS-BUILT RECORD OF MATERIALS USED IN BUILDINGS

MATERIAL

Built-up
roofing

Plaster

Windows

Resilient
tile

SPEC. MATERIAL USED
DESIGNATION MANUFACTURER MFG. DESIGNATION WHERE USED

ply, rag felt Ageless Manu- No. 15 asphalt All concrete roofs
asphalt facturinE Co. saturated rag with slopes I/2

felt (perforated) inch & less
AM 170 asphalt

Lightweight
aggregate base
coats

Century 21
Corporation

Blue Top Hi-Lite
Plaster

All plastered in-
terior surfaces
except toilets

P-A2 Small Time
Corporation

Tubular sections, All projected win-
series 535 dows

SS-T-312,
type IV

Outer Space
Company

Moonshot ?0 All office spaces

Space Probe 30 Corridors and
entrance lobby
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26. BORING LOGS: EFD Drawing No. I347q, Soil Boring Plan and Logs, EFD
Drawing Nos. I3475 through 143486, Soil Boring Logs, and EFD Drawing No.
143550, Boring Log-Holcob Boulevard are furnished to make available to the
Contractor the information obtained by Government investigation. The
Government does not guarantee that these borings indicate actual conditions
other than at the exact locations and at the time they were made.

27. EMERGENCY MEDICAL CARE: Emergency medical care only is available at
Government facilities at Marine Corps Base, Camp Lejeune to Contractor
employees who suffer on-the-Job injury or disease. Emergency care will be
rendered at the prevailing rates established in BUMEDINST 6320.4 series.
Reimbursement will be made by the Contractor to the Naval Regional Medical
Center Collection Agent upon receipt of a monthly statement.

28. PROPRIETARY NAMES indicated for colors, textures and patterns of
materials are for the purpose of color, texture and pattern selection only.
Other manufacturer’s materials are acceptable providing they closely
approximate colors, textures and patterns indicated and providing they conform
to all other requirements.

29. QUARANTINE FOR IMPORTED FIRE ANT (7/76). All of Onslow, Jones and
Cartaret Counties and portions of Duplin and Craven Counties have been
declared a generally infested area by the United States Department of
Agriculture for the imported fire ant. Compliance with the quarantine
regulations established by this authority as set forth in USDA Quarantine No.
81 dated 9 October 1970, and USDA Publication 301.81-2A of 23 July 1976, is
required for operations hereunder. Pertinent requirements of the quarantine
for materials, originating on the Camp LeJeune reservation and the Marine
Corps Air Station (Helicopter), New River, which are to be transported outside
the Onslow County or adjacent suppression areas, include the following:

a. Certification is required for the following articles, and they
shall not be moved from the reservation to any point outside the Onslow County
and adjacent designated areas unless accompanied by a valid inspection
certificate issued by an authorized imported fire ant inspector.

I. Bulk soil.

2. Used mechanized soil-moving equipment.

3. Any other products, articles, or means of conveyance of any
character whatsoever, not covered by sub-divisions (I) and (2), when it is
determined by an inspector that they present a hazard of spread of the
imported fire ant and the person in possession thereof has been so notified.

b. Authorization for movement of equipment shall be obtained from
the Contracting Officer, and requests for inspection shall be made
sufficiently in advance of the date of movement to permit arrangements for the
services of authorized inspectors. The equipment shall be prepared and
assembled so that it may be readily inspected. All soil on or attached to
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equipment, supplies and materials shall be removed from the" equipment by
washing with water and such other means as necessary to accomplish complete
removal. Resulting spoil shall be wasted as directed.

30. QUARANTINE FOR WHITE FRINGED BEETLES: The entire Camp Lejeune
reservation (including Camp Geiger) and the Marine Corps Air Facility, New

River, have been quarantined by the United States and North Carolina

Departments of Agriculture for the white fringed beetle. Compliance with the

quarantine regulations established by these authorities as set forth in the

U.S.D.A. Quarantine No. 72 and North Carolina State Quarantine antine No. 7 is

required for operations hereunder. Pertinent requirements of the quarantines

include the following:

a. Certification is required for the following articles and they
shall not be moved from the reservation unless accompanied by a valid

inspection certificate issued by an authorized white fringed beetle inspector.

I. Soil, sand, or gravel moved independently or attached to

other articles, such as heavy equipment including dra lines, road-grading

machines, ditch diggers, bulldozers, and equipment with tracks or cleats.

2. Nursery stock, plants and sod.

3. Scrap metal.

Authorization fo movement of equipment shall be obtained from the Contracting

Officer, and requests for inspection shall be made sufficiently in advance of

the date of movement to permit arrangements for the services of authorized

inspectors. The equipment shall be prepared and assembled so that is may be

readily inspected. Articles and materials requiring certification for

movement shall be removed from the equipment by washing with water and such

other means as necessary to accomplish complete removal. Resulting spoil

shall be wasted as directed.
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(b) e system shall consist of diagrams and accompanying
mathematical ,sea.

(I) )iagrams shall show the order and interdependence of
activities and the ,quence in which the work is to be accomplished as planned
by the Contractor. he basic concept of a network analysis diagram will be
followed to show the start of a given activity is dependent on the
completion of activities and its completion restricts the start of
following activities.

(2)
construction activities,
and shop drawings, the
fabrication of special
testing. All activities of
required dates for completion
activities which comprise the
be separately identifiable by

network activities shall include, in addition to
submittal and approval of samples of materials

of crltical materials and equipment,
d and equipment and their installation and
lovernment that affect progress, and contract
11 or parts of the work will be shown. The

separate buildings and features shall
or use of subnetworks or both:

Building or featur Minimum number of activities

The selection and number of
Officer’s approval. Detailed networks,
drafted to show a continuous flow from I
to left. The following information
activity: preceding and following event
cost, and activity duration in calendar

shall be subject to the Contracting
not be time scaled but shall be

to right with no arrows from right
shown on the diagrams for each

ers, description of the activity,

(3) The mathematical analysis
include a tabulation of each activity. The
furnished as a minim,-, for each activity.

the network diagram shall
lowing information shall be

(1)
(ii)

( ill )
(iv)
(v)
(vi)
(vii)
(viii)
(ix)
(x)

(xi)

(xll)

preceding and
activity description:
delivery activities,
CY).
estimated duration of
earliest start date (by date):
earliest finish date (by lap date):
actual start date (by calendar
actual finish date (by calendar tie):
latest start date (by calendar
latest finish date (by calendar
slack or float: in calendar days,
of calendar days:
monetary value of activity: (materi
separate):
percentage of activity completed:

event numbers:
(for fabrication and

quantities, i.e.

weeks/days

and labor
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same purpose and employ the same basic principles may be accepted subject to
the approval of the Contracting Officer.

b. The system shall consist of diagrams and accompanying
mathematical analyses.

(I) Diagrams shall show the order and independence of
activities and the sequence in which the work is to be accomplished as planned
by the Contractor. The basic concept of a network analysis diagram will be
followed to show how the start of a given activity is dependent on the
completion of preceding activities and its completion restricts the start of
following activities.

(2) Detailed network activities shall include, in addition to
construction activities, the submittal and approval of samples of materials
and shop drawings, the procurement of critical materials and equipment,
fabrication of special material and equipment and their installation and
testing. All activities of the Government that affect progress, and contract
required dates for completion of all or parts of the work will he shown. The
activities which comprise the following separate buildings and features shall
be separately identifiable by coding or use of subnetworks or both:

BUILDING OR FEATURE NIJM NUER OF ACTIVITIES

The selection no number of actlvlties shaZl be subject to the Contracting
Officer’s approval. Detailed networks shall be drafted to show a continuous
flow from left to right. The following information, as a minimum, shall be
shown on the diagrams for each activity: preceding and following event
identifiers, description of the activity, cost, activity duration in days,
subcontractor coding and code indicator to illustrate if activity affected by
weather conditions.

(3) The mathematical analysis of the network diagram shall
include a tabulation of each activity. The following information shall be
furnished as a minimum for each actlvlty:

(1) preceding and following event identifiers:

(1t) activity description: (for fabrication and
delivery activities, include quantities, i.e., LF,

(i11) estimated duration of activities:

(iv) earliest start date (by calendar date):

(v) earliest finish date (by calendar date):

(vl) actual start date (by calendar date):
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(vii) actual finish date (by calendar date):

(viii) latest start date (by calendar date):

(ix) latest finish date (by calendar date):

(x) slack or float: in time units being utilized.

(xl) monetary value of activity including applicable
portion of non direct costs: (material and labor
separate)

(xii) percentage of activity completed:

(xiii) Contractor’s earnings based on portion of activity
completed:

(xiv) Subcontractor involved:

(q) The program or means used in making the mathematical computa-
tion shall be capable of compiling the total value (including a breakout of

labor and material costs) of completed and partially completed activities; and

subtotals for separate buildings or features listed in paragraph (b)(2). The

program shall also be capable of accepting revised completion dates as
modifle by approved time adjustments and recomputations of all dates and
float accordingly.

(5) The analysis to be submitted with each request for payment,
but not less often than bi-monthly, shall list the activities in sorts or
groups as follows:

(1) all activities involving submittals and submittal
approvals only sorted as follows:

(a) by i J sequence

(b) by early finish sequence

,/ (iii)

’/ (iv)

,_j (v)

all activities in i J sequence

all activities in i J sequence completed
(including that portion of partially completed
activities)

all activities in i J sequence remaining

all uncompleted activities by amount of float
(slack)
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listing of activities scheduled for following 60
days by i J sequence

(vii) all activities updated shall be sorted by i J
sequence

c. Submission and approval of the system shall be as follows:

(I) A preliminary network defining the Contractor’s planned

operations during the first sixty (60) calendar days after notice to proceed
will be submitted within ten (10) days of notice of award. The Contractor’s
general approach for the balance of the project shall be indicated. Cost of

activities expected to be completed or partially completed before submission

and approval of the whole schedule shall be included.

(2) The complete network analysis system consisting of the

detailed network mathematical analysis, schedule of anticipated earnings as of

the last day of each month, and network diagrams shall be submitted within 30
calendar days after receipt of notice to proceed.

d. The Contractor shall participate in a review and evaluation of

the proposed network diagrams and analysis by the Contracting Officer. Any
revisions necessary as a result of this review shall be resubmitted for

approval of the Contracting Officer within ten (10) calendar days after the

conference. The approved schedule shall then be the schedule to be used by

the Contractor for planning, organizing and directing the work, reporting

progress, and requestin payment for work accomplished. If the Contractor
thereafter desires to make changes in his method of operating and scheduling
he shall notify the Contracting Officer in writing stating the reasons for the

change. The Contracting Officer may require the Contractor to revise and

submit for approval, without additional cost to the Government, all or the

affected portion of the detailed dlaErams and mathematical analysis to show

the effect of proposed changes on the entire project.

e. The Contractor shall submit at monthly intervals a report of the

actual construction progress by updating the mathematical analyses and logic

diagram. Enterin of updating information into the mathematical analysis will

be subject to the approval of the Contracting Officer.

f. The report shall show the activities or portions of activities
completed during the reporting period and their total value as basis for the

Contractor’s periodic request for payment. Payment made pursuant to the

General Provision entitled "Payments to Contractors will be based on the total
value of such activities completed or partially completed after verification

by the Contracting Officer. Payment for materials only will not be allowed
unless shown as a separate procurement activity and materials are stored on
site. The report will state the percentage of the work actually completed and
scheduled as of the report date and the progress along the critical path in

terms of days ahead or behind the allowable dates. The sorts indicated in
Section I.b(5) will be provided as a minimum with each update. If the project
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objection to any of duratlon time cha
he shall advise Officer in writir, or
objections full b his own counterplan, further,
if the Contr .or does not submit such written ob and counter
within thil (30) days after the date of the Not oceed with

modlfica the Contractor will be deemed to have urred in

.hE Officer’s suEEested loElc/duratlon time chanEes, which cha
be the basis for any required equitable adjustment of the time

performance of the work."

32. MAINTAINING TRAFFIC:

32.1 Full traffic flow shall be maintained on Holcombe, Stone
Brewster Blvds. durlnE construction. The minimum acceptable traffic flo
Holcombe Blvd. durinE rush hours is a full four lanes movinE at thorouEh:
speeds (35 + miles per hour).

32.2 Whenever the traveled portion of a roadway is cut for construcl

activities, only one-half of the road width shall be opened at one time
order to maintain traffic. Before the other half is cut, the first opel
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shall be made usable, safe, and maintained for traffic. No trench made in the
travel portion of the roadway shall be left open overnight except in an
emergency and only then when adequate barricades, signs, and lights are
prominently displayed to protect the traveling public. The entire protlon of
the roadway disturbed for construction activities shall be restored in the
manner specified in the section entitled "Pavement Removal and Replacement"
and opened to traffic as rapidly as construction will permit.

32.3 Where one way traffic is being maintained, it shall be flagged
twenty-four (24) hours per day. FlaEmen shall be equipped with the standard
"STOP" and "SLOW" signs on a rigid pedestal mounted 5’ high, a red fla during
daylight and a red light at night. The flaEmen shall wear distinctive apparel
such as a helmet and safety jacket. A pilot vehicle shall be used when, in
the opinion of the Contracting Officer, such assistanoe to traffic is
advisable.
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SECTION 01012. ADDITIOL%L GENERAL PARAGRAPHS

I. APPROVAL OF SAMPLES, CUTS, AND DRAWINGS: Matter submitted for
approval shall be accompanied by complete information concernlnE the

material, articles, and/or deslgnproposed for use in sufficient detall
to show compliance with the specification, and shall be approved before
incorporation into the work. Approval thereof will not be construed as

rellevln the Contractor of compliance with the specification, even if
such approval is made in writln, unless the attention of the Contracting
Officer is called to the noncomplylnE features by letter accompanyin
the submitted matter. Partial submittals or submittals of less than the
whole of any system made up of interdependent components, will not be
considered. Approval of drawings, cuts, and samples by the Contractin
Officer shall not be construed as a complete check or approval of the
detailed dimensions, wehts, gaues and similar details of the proposed
articles. The conformance of such details with the contract requlrmnts,
together with the necessary coordination of dimensions and details
between the various elements of the work and between the various sub-
contractors and suppliers, shall be olely the responsibility of the
Contractor, approval of submitted matter notwithstanding.

2. OPERATION OF STATION UTILITIES: The Contractor shall not

operate nor disturb the settln of any control devices in the station

utilltles system, includln water, sewer, electrical end steam services.
The Government will operate the control devices as required for normal
conduct of the work. The Contractor shall notify the Contractin Officer
gvin reasonable advance notice when such operation is required.

3. CHANGED CONDITIONS: Wherever changed conditions as defined in
Clause 4 of the General Provisions are encountered, and wherever conditions
exposed dur the course of she work necessitate a chane from quantities
indicated or specified as either estimated quantities or as a basis for
bids, whether or not provision for a chane in price for such variation
is specified, the ContractlnE Officer must be notified in wrltn and
written directions to do 8o must be obtained before quantities stated in

the contract documents are exceeded.

4. SUBCONTRACTORS AND PERSONNEL: Promptly after the award of the
contract, the Contractor shall submit to the Contractln Officer, in

triplicate, a llst of his subcontractors and the work each is to perform.
On this form shall appear the names of the key personnel of the Contractor
and subcontractors, together with their home addresses and telephone
numbers, for use in event of any emergency. From time to time as changes
occur and additional Information becomes available, the Contractor shall
ampllfy, correct, and change the information contained in previous
llss.

5. AS-BUILT DRAWINGS: On completion of the work, one full-slza
print of each of the drawings accompanying this specification shell be
neatly and clearly marked in red to show all variations between the
construction actually provided and that indicated or specified in the
contract documents, and delivered o the Contracting Officer. The
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ConCractor shall also mark che drawlnEs to indlcae he exact location
of any underground utillty lines discovered in the course of the work.
Where a choice of materials and/or methods is permitted herein, and
where variations in the scope or character of the work indicated or
specified are permitted either by award on bidding items specified for
that purpose or by subsequent change to the contract, the as-built
drawings shall define the construction actually provided. The repre-
sentatlon of such variations shall conform to standard drafting practice
and shall include such supplementary notes, legends, and details as may
be necessary for leIbillty and clear portrayal of the as-built construction;
he marked prints shall be subJec to approval of the Contractlng.Offlcer
before acceptance.

6. PRINTS FURNISHED TO CONTRACTOR: Five copies of the project
speificatlon, five sets of one-half size prints and one set of full-
size reproduibles of each drawin accompanyln this specification will
be furnished che Contractor without charge. Additional prints and full-
size prints required by the Contractor shall be reproduced by him a his
on expanse.

7. LOCATION OF UNDERGROUND UTILITIES: Where existing piping,
utilities, and underground obstructions of any Cype are IndlcaCed in
locations to be traversed by new piping, ducts, and other work provided
hereunder, and are not indicated or specified to be removed, the elevations
of the exlstln utilities and obstrucclons shall be determined before
the new work is lald closer than the nearest manhole or other structure
a which an adJusnent in grade could be made. For any addltlonal work
required by reason of conflict between he new and exlsing work, an
adjustment in contract price will be made in accordance wih Clause 4 of
the General Provisions.

R): (The f61 paragraphs pply -y to contracts of $500,00
or more and conras wn modifcaons reo ncreases heeEae
aunt of the cra $500,000 or,ore.)

(a) For each sonrac oodlflcn hereof ceedg
  0.000 o.

(b)"i ,uieed lly o h. addressee
conaed on DD.Nega reports 11 be

he conrace or srac has been cleed he addressee contained
In DD Fomfed of , cpleon.

) The ConCracorf agrees o Inse he provisions of

pararaphonss of $I00,000
excep subcontracts for ores, ural sas, uililes, p role producs
and crudes, timber (logs) and subsistence.
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9 CERTIFICATE OF CURRENT COST OR PRICING DATA: (This paragraph
is tO be used when certification of cost or pricing data is required in

accordance with ASPR 3-807.3.) The Contractor shall submit to the
Contracting Officer a certificate in the form set forth below as soon as

practicable after agreement is reached on the contract price:
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10. NORTH CAROLINA STATE AND LOCAL SALES AND USE TAX (1977 JAN)

(a) As used throughout this clause, the term "materials" means
building materials, supplies, fixtures and equipment which become a part
of or are annexed to any building or structure erected, altered, or
repaired under this contract.

(b) If this is a flxed-price type contract as defined in the
Armed Services Procurement Regulation, the contract price includes North
Carolina sales and use taxes to be paid with respect to materials, not-
withstanding any other provision ofthis contract. If this is a cost-
reimbursement type contract as defined in such regulation, any North
Carolina sales and use taxes paid by the Contractor wth respect to
materials shall constitute an allowable cost under this contract.

(c) At the time specified in paragraph (d) below:

(1) The Contractor shall furnish the Contracting Officer
certified statements setting forth the cost of the materials purchased
from each vendor and the amount of North Carolina sales and use taxes
paid thereon. In the event the Contractor makes several purchases from
the same vendor, such certified satament shall indicate the invoice
numbers, the inclusive dates of the invoices, the total amount of the
invoices and the North Carolina sales and use taxes paid thereon. Such
statement shall also include the cost of any tangible personal property
withdrawn from the Contractor’s warehouse stock and the amount of North
Carolina sales or use tax paid thereon by the Contractor. The Contractor
shall furnish such additional information as the Commissioner of Revenue
of the State of North Carolina,my require to substantiate a refund
claim for sales or use taxes.

(li) The Contractor shall obtain and furnish to the Con-
tractlng Officer similar certified statements by its subcontractors.

(d) If this contract is completed before the next October I,
the certified statements to be furnished pursuant to paragraph (c) above
shall be submitted within 60 days after completion. If this contract is
not completed before the next October I, such certified statements shall
be submitted on or before the 30th day of November of each year and
shall cover taxes paid during the twelve month period which ended the
preceding September 30.

(e) The certified statements to be furnished pursuant to para-
graph (c) above shall be in the following form:

I hereby certify that during the period to
(name of Contractor or subcontractor) paid North Carolina

sales and use taxes aggregating $ with respect to building
materials, supplies, fixtures and equipment which have become a part of
or annexed to a building or structure erected, altered or repaired by
(name of Contractor) for the United States of America, and that the
vendors from whom the property was purchased, the dates and numbers of
the invoices covering the purchases, the total amount of the invoices of
each vendor, the North Carollna sales and use taxes paid thereon, and
the cost of property withdrawn from warehouse stock and North Carolina
sales or use taxes paid thereon are as set forth in the attachmentshereto.
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ii. PROJECT IDENTIFICATION SIGNBOARD: A project identification

signboard shall be provided. The signboard shall be 4 feet high by 8

feet long constructed at a conspicuous location on the job site where

directed by the Contracting Officer. The field of the sign shall consist

of one 4-foot by 8-foot sheet of grade B-B, medium density overlaid

exterior plywood, not less than i/2-1nch thick. The signboard shall

have a 2-1nch by 2-inch frame applied to the face surface of the fleld

and nailed from the back of the fleld with 6 penny galvanized nails.

Corners of frame shall be mitered and nailed. A 3/4-1nch quarter round

shall be provided next to the 2-inch by 2-1nch frame on the inner side

and nailed with 6 penny finish nails, set and puttied. The cmpleted

signboard shall be secured to two 4-1nch by 4-1nch posts with i0 penny

aluminum nails, 6 inches on centers, driven sllghtly recessed and puttied.

The signboard shall be mounted with the bottom 4 feet, 6 inches above

grade. The posts shall be set 3 feet into the ground and tamped tight.

Each post shall extend to the top of the signboard and shall have a 2-

inch by 4-inch diagonal brace nailed to the top of the post extending

down to a 3 foot, 2-inch by 4-inch stake driven 2 feet, 6 inches into

the ground. A 2-inch by 4-1nch strut shall be provided from brace to

brace midway from Cop to bottom, and nailed at each brace with three i0

penny nails. The posts shall be set 5 feet center to center. All

lumber shall be B or Better Southern pine, pressure-preservatlve treated

with pentachlorophenol. All nails shall be alumlnum or galvanized
steel. The entire signboard and supports shall be given one coat of

exterior oll primer and two coats of exterior lead and oll paint. The

lettering and sign work shall be performed by a skilled sign painter

using paint known in the trade as bulletln colors. The 2-inch by 2-inch

frame shall be painted black, the quarter round shall be painted gray,

and the letterlng shall be single stroke using bulletin blue. The

lettering style shall be "Gothic", "Roman capitals", 9r "Thick and Thin"

styles.
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SECTION 01400. QUALITY CONTROL (FOR CQC PROJECTS)

I. QUALITY CONTROL REQUIREMENTS: This contract will be administered

under Clause entitled "Contractor Quality Control" of the General Provisions.

DEFINITIONS:

2.1 Contractor Quality Control (CQC): Contractor Quality Control is the

quality inspection and control system established and carried out by the

Contractor to insure compliance with the contract drawings and specifications.

2.2 Quality Level: The specific degree of excellence, basic nature,
character, or kind of performance of a particular item or group of items as
indicated or specified.

2.3 Approval: In accordance with the "expressly stated" provision of
Clause entitled "Additional Definitions" of the General Provisions, when the

words "approval", "approved", or words of similar meaning or import are used,
they shall mean approval by the Contractor’s Quality Control Organization
unless specifically stated otherwise in the technical sections of the

specification for the particular approval involved. All approvals shall be
obtained prior to custom fabrication and before delivery of materials and
equipment to the project site.

2. Certified Test Reports: Certified test reports are reports of tests
signed by a qualified professional attesting that the test results reported

are accurate and that items tested either meet or fail to meet the stated

minimum requirements. These test reports include those performed by Factory
Mutual, Underwriters Laboratories, Inc., and others.

2.5 Certified Inspection Reports: Certified inspection reports are
those signed by approved inspectors attesting that the items inspected meet
the specification requirements other than those exceptions included in the

report.

2.6 Manufacturer’s Certificate of Conformance or Compliance: A
certificate signed by an authorized manufacturer’s official attesting that the

materia or equipment delivered meets the specification requirements.

3. TESTS:
follows:

All testing shall be divided into three categories as

a. Field Tests, made at, or in the vicinity of the job site in
connection with the actual construction including but not limited to concrete
batch plants, asphalt batch plants, and similar establishments directly
involved in the construction process.

b. Factory Tests, made at the point of manufacture of various

products which are shipped to the Job site as a unit, including but not
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limited to such items as transformers, boilers, air conditioning equipment,
and electrical equipment.

c. Certified Tests, made by approved testing agencies on material
and equipment which is to be incorporated into the structure under the
contract. These tests are those such as are performed by Factory Mutual,
Underwriter’s Laboratories, Inc., and others.

3.; Field Tests:

3.;.; Field Tests by the Contractor: Except as specifically stated
otherwise in the contract specifications, the Contractor shall perform all
field testing required under this contract IncludlnE all field tests required
by the "Applicable Publications" referenced inthe contract specification. He
shall furnish all equipment, instruments, qualified personnel, and facilities
necessary to perform all tests required by the contract documents. Testing
services shall be performed by the Contractor or acquired by the Contractor
through a quallfied commercial testing laboratory. If a commercial testing
laboratory is retained to perform tests under ths contract, all test reports
shall be certified by a representative of the testing laboratory who is
authorized to sign certified test reports for the laboratory. Test reports
shall include the acceptable value for each specification item, the actual
test results obtained and the test methods used. Each report shall be
conspicuously stamped on the cover sheet in large red letters "CONFORMS" or
"DOES NOT CONFORM" to the specification requirements as the case may be. The
Contractor shall arrange for immediate and direct delivery of the signed
orlglnal of all reports, certifications, and other documentation to the
Contracting Officer.

3.;.2 Field Tests by the Government: Field tests conducted by the
Government will be made in accordance with the provisions of Clause entitled
"Inspection and Acceptance" of the General Provisions.

3.2 Factory Tests: The Contracting Officer will arrange for factory
tests when Government control of testing is required.

3.3 Manufacturer’s Certified Tests: Certified tests on materials to be
incorporated into the work will be acceptable, provided they are performed by
the manufacturer or by Government approved agencies or laboratories, show that
the materials conform to the specification, and that the tests and certifica-
tions meet the requirements of the parraph entitled "Certificates and
Certifications" below.

3.4 Government Approval of Laboratories: All laboratory work performed
under this contract shall be done by a laboratory approved by the Government,
whether the laboratory is employed by the Contractor or the Navy, or is owned
and operated by the Contractor. The basis of approval Includes the followlng:

a. Laboratories performing work in connection with concrete steel
and bituminous materials must conform to American Society for Testing and
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Materials (ASTM) designation E329-72, except that the Contracting Officer will

perform the function of paragraphs 3.4 and 3.5 therein in the absence of other
Government approval.

b. Laboratories performing work not in connection with concrete,
steel or bituminous materials must conform to sections 3 and 4 of ASTM
Designation E329-72, except that the Contracting Officer will perform the

functions of paragraphs 3.4 and 3.5 therein in the absence of other Government
approval.

4. INSPECTION:
follows:

All inspection shall be divided into two categories as

a. Field Inspection, is that inspection in the vicinity of the Job
site which, when performed properly, will result in the complete compliance of

all work-in-place with the contract drawings and specifications.

b. Factory Inspection is that inspection at the point of manufacture
of the various products which are shipped to the job site, including but not
limited to such items as transformers, boilers, air conditioning equipment,
and electrical equipment.

4.1 Contractor Field Inspection: The Contractor, through his CQC
representative and staff, shall inspect all work under this contract. As a

minimum, inspection procedures shall be performed and recorded on a
Contractor’s Quality Control Daily Report form in accordance wit
entitled "Contractor Quality Control" of the General Provisions.A sample
format of an acceptable form is attached at the end of the section. While the

use of this sample format is not required, any other format must contain the

same information as shown on the sample.

4.2 Government Field Inspection: The Government will assign a
Construction Representative to the project who will be the primary point of
contact for the Contractor with the Government. The Navy Construction
representative will review the Contractor’s quality reports, perform
surveillance of the Contractor’s testing and inspection procedures, and
perform such job inspections as deemed necessary. He will visit the

construction site whenever it is considered necessary or advisable. The Navy
Construction Representative will exercise the right of the Government to
accept materials, workmanship and/or construction in place in accordance with

the GENERAL PROVISIONS Clause entitled "Inspection and Acceptance". No
actions of the Navy Construction Representative shall be construed to relieve
the Contractor of his responsibility under Clause entitled "Contractor Quality

Control" of the General Provisions to inspect and certify the work as being in
complete compliance with the contract documents.

4.3 Factory Inspection: The Contracting Officer will arrange for
factory inspection when Government control of inspection is required.



5. SUBMITTALS: Submittals required by the technical sections of the
contract specifications shall be approved and certified by the Contractor in

accordance with the Contractor Quality Control Clause of the GENERAL
PROVISIONS, unless specifically stated otherwise, in which case the Clauses

entitled "Shop Drawings" and "Catalog Data" of the GENERAL PROVISIONS apply.
In addition, each item proposed to be incorporated into the project shall be

clearly marked and identified in the submittals and catalog cuts and shall be

cross-referenced to the contract drawings and specifications so as to identify

clearly the use for which it is intended. The Contractor shall maintain at
the job site, an up-to-daZe submittal status log showin the status of all
submittals required by the contract. A sample format of an acceptable log is

attached at the end of this section. While the use of this sample format is

not required, any other format must contain the same information as shown on
the sample. A sample form, available fro the Contractin Officer, may be

used for this purpose.

5.1 Shop Drawings and Manufacturer’s Data: Shop drawings and
manufacturer’s data such as catalog cuts, technical data sheets, and

descriptive literature shall have each sheet stamped with the Contractor’s.
approval stamp, except that data submitted in a bound volume or on one sheet
printed on two sides may be stamped on the front of the first sheet only. The
approval stamp shall have blanks to indicate whether Government approval or
Contractor approval is required by the contract. The stamp shall be worded as
follows

"It is hereby certified that the (material) (equipment) shown and
marked in this submittal is that approved/proposed to be

incorporated into Contract Number is in compliance with

the contract drawlnEs and specifications, and can be installed in

the allocated spaces, and is (approved for use) (submitted for
Government approval).

Authorized Reviewer Date

Signature CQC Rep Date ."

The person(s) signing the certification shall be the one(s) designated in the

Contractor Quality Control Plan as having this authority. The signature(s)
shall be in original ink. Stamped signature will not be acceptable.

5.2 Samples: Samples shall be prepared and submitted in accordance with

Clause entitled "Samples" of the General Provisions. The Contractor shall
check and approve all samples of material and equipment proposed for

incorporation in the project. Where specifically required in the technical
sections of the contract specifications, Contractor-apprOved samples and
samples submitted for Government approval shall be delivered to the

Contracting Officer. The approved samples shall be identified as to their

intended use, and shall be accompanied by a letter of certification from the



Contractor stating that the samples comply with the contract drawings and

specifications. Where practicable, the samples shall be stamped with the

Contractor’s approval stamp, properly applied and signed.

5.3 Certified Test Reports: Before delivery of materials and equipment,
certified copies of the reports of all tests listed in the technical sections

and referenced publications shall be submitted and approved. The testing
shall have been performed in a laboratory meeting the requirements specified
herein. Test reports shall be accompanied by certificates from the
manufacturer certifying that the material and equipment proposed to be

supplied is of the same type, quality, and make as that tested.

5.4 Formwork, Falsework, and Erection Procedures Certification: When

the Contractor is required to submit a design or certification for formwork,
falsework or erection procedures, CQC Daily Reports must certify that the work
has been inspected for conformance to the design or certification. A specific

statement for these items rather than a general statement is required.

6. CERTIFICATES AND CERTIFICATIONS: Manufacturer’s certification may be

furnished by the Contractor, on items of materials and equipment incorporated
into the work, only when this method will assure full compliance with the
provisions of the contract, as determined by the Contracting Officer.

Pre-printed certifications will not be acceptable. All certifications shall
be in the original. The original of all manufacturer’s certifications shall
name the. appropriate item of equipment or material, specification, standard or
other document specified as controlling the quality of that item and shall
have attached thereto certified copies of test reports upon which the
certifications are based.

---END---
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SECTION 01501. ENVIRONMENTAL PROTECTION

I. ENVIRONMENTAL PROTECTION PLAN: The Contractor shall be responsible
for the preparation and submission of an environmental protection plan. After
the contract is awarded, but prior to the commencement of the work, the

Contractor shall meet with the Contracting Officer, or his representative, and
discuss the proposed environmental protection plan. The meeting shall develop
mutual understanding relative to details of environmental protection,
including required reports and measures to be taken should the Contractor fail
to provide adequate protection in an adequate and timely manner. Not more
than 14 days after the meeting, the Contractor shall submit for approval his

proposed environmental protection plan.

2. GENERAL REQUIREMENTS: The Contractor shall provide and maintain
envlronmental protection during the llfe of the contract as defined herein.
The Contractor’s operations shall comply with all Federal, State, and Local
regulations pertaining to water, air, solid waste, and noise pollutlon.

3. DEFINITIONS OF POLLUTANTS:

3.1 Non-Hazardous Wastes: Solid or liquid substances that are to be
discarded by the Contractor and that normally do not constitute a hazard to
man or to the environment. This includes, but is not limited to, paper, metal
(other than toxic metals such as lead and mercury), masonry, wood, brick,
stone, asphaltic concrete, plastics, rubber, rubbish and concrete.

3.2 Hazardous Wastes: Solid and liquid substances that are to be
discarded by the Contractor and that constitute a significant active or
potential hazard to man and/or to the remainder of the environment. This

includes, but is not limited to, asbestos, glass, lead, mercury, pesticides,
herbicides, other toxic chemicals and waste, liquid petroleum products, human
excrement, garbage, sediment, and radioactive materials.

3.2.1 Sediment:
water.

Soil that has been eroded and transported by running

3.2.2 Garbage: Waste foodstuffs.

3.2.3 Human Excrement:
body.

Solid or liquid wastes produced by the human

PROTECTION OF NATURAL RESOURCES:

4.1 General: It is intended that the natural resources within the
project boundaries and outside the limits of permanent work performed under
this contract be preserved in their existing condition or be restored to an
equivalent or improved condition upon completion of the work. The Contractor
shall confine his construction activities to areas defined by the work

schedule, plans, and specifications.
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4.2 Land Resources: The Contractor shall not remove, cut, deface,
injure, or destroy trees or shrubs without written permission from the

Contracting Officer. No ropes, cables, or guys shall be fastened to or

attached to any existin nearby trees for anchorages unless specifically

authorized. Where such special emergency use is permitted, the Contractor

shall be responsible for any damage resulting from such use.

4.2.1 Protection Plan: Where trees may possibly be defaced, bruised,

injured or otherwise damaged by the Contractor’s activity, equipment, or by

his dumping, or other operations, the Contractor shall submit a plan for

protecting such trees. Monuments, markers, and works of art shall be

protected before beginning operations. A preconstruction survey including

photographs shall be accomplished by the Contractor and a report of survey

furnished when required by the Contracting Officer.

4.2.2 Repair or Restoration: Any trees or other landscape features

scarred or damaged by the Contractor’s equipment or operations shall be

repaired and/or restored to its original condition at the Contractor’s
expense. The Contracting Officer shall approve the repair and/or restoration

planned prior to its initiation.

4.2.3 Temporary Construction: The Contractor shall obliterate all signs

of temporary construction facilities such as work areas, structures,

stockpiles of excess or waste materials, or any other vestiges of construction

as directed by the Contracting Officer.

4.3 Water Resources: It shall be the responsibility of the Contractor

to investigate and comply with all applicable Federal, State, and Local

regulations concerning the discharge (directly or indirectly) of pollutants to

the underground and natural waters. All work under this contract shall be

performed in such a manner that any adverse environmental impacts are reduced

to a level that is acceptable to the Contracting Officer.

4.4 Oily Substances: At all times, special measures shall be taken to

prevent oil or other hazardous substances from entering the ground, drainage

areas, or local bodies of water in such quantities as to affect normal use,

aesthetics or produce a measurable ecological impact on the area.

4.5 Historical and Arheological Resources: All items having any

apparent historical or archeological interest which are discovered in the

course of any construction activities shall be carefully preserved and

reported immediately to the Contracting officer for determination of actions

to be taken.

5. EROSION AND SEDIMENT CONTROL MEASURES:

5.1 Applicable Regulations: The North Carolina Administrative Code,

Title 15, Subchapter B, "Erosion and Sediment Control", referred to hereafter

as 15NCACB, forms a part of this specification.
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5.2 General Requirements: The Contractor shall provide and maintain
approved temporary erosion and sedimentation control measures durlr the life

of the contract as defined herein. Permanent devices are specified under
section entitled "Earthwork," "Storm Drainage Systems," and "Establishing
Vegetationn.

5.2.1 Pre-Approved Plan: The drawings and specifications provided to
the Contractor for biddin purposes will have been approved by the Land

Quality Section, North Carolina Department of Natural Resources and Community
Development as satisfyir plan requirements of 15 NCAC 4B.

5.2.2 Notification Required: The Regional Engineer, Land Quality
Section, North Carolina Department of Natural Resources and Community
Development, 3143 Wrightsville Avenue, Wilmington, N.C. 28401, telephone (919)
762-3394, shall be notified not less than 10 days in advance of the time and

place of the preconstruction conference for the project so that a
representative of that office may plan to attend the conference.

5.2.3 Definitions: The listing of definitions in 15 NCAC 4B shall apply
to this project.

5.2.4 Basic Objectives of Control Measures: The following objectives,
described more fully in 15 NCAC 14B, shall apply to this contract:

a. Identify critical areas.

b. Limit exposed areas.

c. Limit time of exposure.

d. Control sedimentation.

e. Manage storm water runoff.

5.2.5 Continuous Protection: The erosion and sedimentation control
measures shall be initiated at the time clearing begins and shall be continued

to the end of the contract. Protection of on-site and off-site areas shall be
total and without gaps.

5.2.6 Modifications: The individual locations and extent of the

temporary protective devices indicated on the drawings shall be considered

schematic. The Contractor shall make at his expense the necessary, reasonable
modifications to the devices indicated to better fit the actual field

conditions. Such modifications shall not diminish the level of protection
required by 15 NCAC 14B.

5.3 Materials: The materials listed are for temporary erosion and

sediment control devices.
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5.3.1 Posts and Stakes: Either wood posts or steel posts may be used.
Wood posts shall be a minimum of 6 feet long, at least 3 inches in diameter,
or larger if so indicated on the drawings, and reasonably straight. Steel
posts shall be at least 5 feet long, I-3/4" wide, and have projections for
fastening the wire to the fence. Stakes shall be of smaller dimensions.

5.3.2 Wire Fence Fabric: Wire fence fabric shall be at least 32 inches
high, and shall have at least 6 horizontal line wires. Vertical stay wires

shall be spaced 12 inches apart. The top and bottom wires shall be at least
10 gage. All other wires shall be at least 12-I/2 gage.

5.3.3 Burlap: Burlap shall be at least 36 inches wide and shall weigh
at least 6.7 ounces per square yard. Other materials may be used in lieu of
burlap, provided these materlals have been approved by the Contracting

Officer.

5.3.4 Wire Staples: Wire staples shall be a No. 9 staple and shall be

at least I-I/2 inches long.

5.3.5 Brush Barrier Materials: Materials shall consist of brush and

follage, logs, and any other materlals necessary to construct an effective

brush barrier. Materials y be obtained from clearing operations of the

project, or shall be furnished by the Contractor.

5.3.6 Guy Wire:
steel.

Guy wire shall be not less than 7 gage, galvanized

5.3.7 Tie Wire: Tie wire shall be not less than 16 gage, galvanized
steel. Other equivalent materials such as hog rings may be used.

5.3.8 Silt Check Dam Materials: Materials shall consist of brush and
foliage, logs, wire, woven wire, and any other materials necessary to
construct an effective silt check dam. Materials may be obtained from

cleariag operations of the project, or shall be furnished by the Contractor.

5.3.9 Temporary Vegetation Materials:
choice of the followlng:

The Contractor shall use his

a. Seed for Winter-Spring Use:

I) Annual ryegrass, 40-50 lbs./acre

2) Rye, 110-150 lbs./acre
3) Sprln oats, 95-125 ibs./acre

b. Seed for Summer Use:

I) Sudan or sorghum hybrids, 40-50 lbs./acre

2) Brown top millet, 40 lbs./acre
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c. Seed for Late Summer-Late Fall Use:

I) Annual ryegrass, 35-45 ibs./acre

2) Rye, I00-150 ibs./acre
3) Oats, 95-125 ibs./acre

5.3.10 Mulch for Temporary Seeding: On steep slopes and other areas
where mulch is required to hold the seed for satisfactory germination, use
wood cellulose mulch at not less than 500 ibs./acre.

5.3.11 Temporary Mulch Materials: One of the following materials shall
be used and shall be free of undesirable weed seeds, air dry and non-toxic to
plants:

a. Straw or hay, baled, I-I/2 2 tons/acre.

b. Wood excelsior, 80 to 90 lb. bales, I-I/2 2 tons/acre.

c. Wood cellulose fiber, I-I/4 to 2 tons/acre.

d. Pine straw, baled, 2 tons/acre.

5.3.12 Mulch Anchoring Materials: To prevent displacement of mulch by
wind or water, use one or more of the followin methods which is appropriate
for the type of mulch to be secured:

soil.

a. Asphalt emulsion, 150 gal./ton of straw or hay.

b. Cutback asphalt, 200 gal./ton of straw or hay.

o. Disk or pick chain to press straw, hay or pine straw into the

d. Peg and twine network to anchor straw, bay or pine straw.

5.3.13 Fertilizer for Temporary Vegetation: Fertilizer shall conform to
requirements of the North Carolina Department of Agriculture. 10-10-10
analysis fertilizer shall be applied at the rate of 600 ibs./acre.

5.3.14 Straw and Hay Bales: Clean, baled straw or hay may be utilized
for movable sediment barriers across access roads and for off-site utility

work where necessary. Bales shall also be used around storm drain inlets as
indicated on the drawings.

5.4 Installation:

5.4.1 Siting of Devices: Temporary protective work shall be performed
so that no unreasonable clearing is necessary and so that equipment operation
and sediment accumulation will not endanger existing trees.
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5.4.2 Silt Fences and Brush Barriers:
detailed on the drawings.

Erect fences or barriers as

5.4.3 Silt Check Dams:
drawings.

Install silt check dams where indicated on the

5.4.4 Silt Basins: Install silt basins at locations indicated on the

drawings. Other basins shall be furnished as required under the paragraph

Temporary Earthworks hereinafter.

5.4.5 Temporary Vegetative Cover: Uniformly place seed and fertilizer,

plus any mulch necessary hold the seed in place, to establish temporary
vegetatio 6n worng ys after the completion of any phase of grading

on any exposed soil area. Temporary vegetation will not be required where

permanent vegetation is being established as part of the contract or where

temporary mulch is used for practical reasons.

5.4.6 Temporary Mulch: Where it is not practical to establish temporary

or permanent vegetation within 30 working days after the completion of any

phase of grading, install temporary mulch, spread uniformly over the area, and

anchor it where necessary to prevent displacement by wind or water.

5.4.7 Temporary Earthworks: The Contractor shall form ’any necessary

berm, ditch, basin, diversion or other earthwork to temporarily control

surface runoff in conjunction with other measures described in this section.

Soil from the site shall be used for this purpose. These locations are not

indicated on the drawings and shall be determined in the field by the

Contractor, with the Contracting Officer’s approval.

5.4.8 Off-site Utility Work: No erosion control devices are indicated

on the drawings for this work. The Contractor shall provide whatever

protection is appropriate if any property or water course is endangered by

sediment from the work. In general, care in workmanship, straw or hay bales

and mulch will satisfy most protection requirements in these linear areas.

5.5 Maintenance:

5.5.1 Effectiveness: All temporary protection measures shall be

maintained in completely effective working order. Accumulated sediment

shall be cleaned out from behind filters and from pits so that not less than

50 of the original filter area or basin volume shall be available for

immediate use. Washed out mulched or seeded areas shall be promptly repaired.

5.5.2 Adjustments: The Contractor shall daily monitor the protective

means used and make whatever additions, adjustments and cleanup operations are
necessary to provide complete protection in compliance with 15 NCAC 4B.
Temporary protection may be gradually reduced as permanent devices and

vegetation provide adequate protection.
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5.6 Cleanup: At the end of the project, all temporary protection shall
have been removed and a finished appearance established in all project areas.
Interim and final disposal of waste materials shall be made at appropriate
base disposal areas. Trapped sediment which is suitable for fill may be used
under the topsoil in areas of the site which are to be permanently grassed;
otherwise, sediment shall be removed to the proper base disposal area.

5.7 Sequence of Protective Measures:
protection shall be provided:

The following sequence of

a. Install silt fences and/or brush barriers and earthworks as
clearing and grubbin progresses.

b. Install additional fences, barriers and earthworks and provide

check dams, silt basins and sediment barriers as earthwork progresses.

c. Establish the permanent vegetation or pavement systems as soon

as practical after finished grades have been reached.

d. Provide temporary mulch or vegetation where permanent control
measures must be delayed beyond the 30 working-day period.

f. Phase out temporary measures as permanent measures are
completed.

g. Remove all temporary measures and clean up by the end of the
contract.

6. CONTROL AND DISPOSAL OF HAZARDOUS AND NON-HAZARDOUS WASTES:

6.1 Non-hazardous Wastes: Non-hazardous wastes shall be picked up and
disposed of daily or placed in containers which are emptied on a weekly
schedule. All handling and disposal shall be so conducted as to prevent
contamination of the site and any other areas. The Contractor shall dispose
of solid waste in the Base sanitary land fill. Base sanitary land fill is

within 10 miles of the Project Site. Upon completion, the work and disposal
areas shall be left clean and natural looking. All signs of temporary
construction and activities incidental to construction of the required
permanent work in place shall be obliterated.

6.2 Hazardous Wastes:

6.2.1 Garbage Disposal: The Contractor shall transport his garbage to
the Sanitary Landfill or off Base. The preparation, cooking and disposing of

food are strictly prohibited on the project site.
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6.2.2 Sewage, Odor and Pest Control: Chemical toilets or comparably
effective units shall be used with wastes periodically emptied into municipal,
district, or Base sanitary sewage systems. Provisions shall be included for
masking or elimination of odors and pest control. Compliance with Federal,
State, and Local regulations shall be established by the Contractor providing
the Contracting Officer with a copy of the permit or license when applicable.

6.2.3 Liquid Wastes: Liquid wastes shall be stored in corrosion-
resistant containers, removed from the project site, and disposed of not less
frequently than monthly unless directed otherwise. Disposal of liquid waste
shall be in accordance with Federal, State and Local regulations. Fueling and
lubricating of equipment and motor vehicles shall be conducted in a manner
that affords the maximum protection against spills and evaporation. For oil
and hazardous material spills which may be large enough to violate Federal,
State and Local regulations, the Contracting Officer shall be notified
immediately

---END---
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SECTION 02200. EARTHWORK

I. APPLICABLE PUBLICATIONS: The following publications of the issues
listed below, but referred to thereafter by basic designation only, form a
part of this specification to the extent indicated by references thereto:

1.1 Military Standards:

MIL-STD-619B Unified Soil Classification System for Roads, Airfields,
Embankments and Foundations.

1.2 American Society for Testing and Materials (ASTM) Publications:

C136-76
Dq23-66(1972)
Dq2-59(1971)
D698-70

D110-Sq(1971)
D1556-6(19?q)
D1557-70

D2922-71(1976)

Test for Sieve Analysis of Fine and Coarse Aggregates.
Test for Liquid Limits of Soils.
Test for Plastic Limit and Plasticity Index of Soils.
Molsture-Density Relationship of Soils Using 5.5-ib.
(2.5kg) Rammer and 12-in (30.Smm) Drop.
Amount of Material in Soils Finer than the No. 200 Sieve.
Density of Soil in Place by the Sand-Cone Method.
Moisture-Denslty Relations of Soils Using 10-1b. (.5 kg.)
Rammer and 18-in. (57mm) Drop.
Density of Soil and Soil-Aggregate in Place by Nuclear
Methods (Shallow Depth).

1.3 American Water Works Association (AWdA) Publications:

C600-66 Installation of Cast Iron Water Mains.

2. QUALITY CONTROL: Approvals, except those required for field
installations, field applications, and field tests, shall be obtained before
delivery of materials or equipment to the project site.

3. SUBMITTALS:

3.1 Certified Laboratory Test Reports: Before delivery of materials,
certified copies in triplicate of the reports of all tests required herein
under materials and in referenced publications shall be approved by the
Contractor Quality Control representative and submitted to the Contracting
Officer for record purposes. The testing shall have been performed in an
independent laboratory approved by the Contracting Officer. Additional
testing shall be submitted when the source of materials is changed. Certified
test reports are required for the following:

(I) Capillary water barrier
(2) Fill for drains
(3) Bedding material
() Fill and backfill
(5) Embankment material
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3.2 Dewatering PI:
9.1.1.

See requirements for dewatering in paragraph

4. DELIVERY AND STORAGE: Materials shall be delivered and stored in a
manner to prevent contamination and segregation.

GENERAL REQUIREMENTS: Bids shall be based on the following:

(I) That the surface elevations are as indicated.
(2) That no pipes or other artificial obstructions, except those

indicated, will be encountered.
(3) That the character of the material to be removed is as

indicated.
(4) That ground water elevations indicated are those existing at the

time subsurface investigations were made and do not necessarily represent
permanent ground water elevation.

In case the actual conditions differ substantially from those stated or shown,
the provisions of the contract respecting an adjustment for changed conditions
shall apply, subject to the requirements of notification thereunder being
given.

6. ENVIRONMENTAL PROTECTION: All work and Contractor operations shall
comply with the requirements of section entitled: ENVIRONMENTAL PROTECTION.

7. MATERIALS:

7.1 Granular Fill:

7.1.1 Capillary water barrier indicated as crushed stone under concrete
floor slabs and areaways shall consist of clean crushed stone, crushed gravel,
or uncrushed gravel, 90-100 percent passing a 3/4-inch sieve and 0-5 percent
passing a No. 4 sieve with a sand equivalent of not less than 50. The
capillary water barrier shall be placed directly on filter fabric over the
subgrade. The barrier shall be constructed in layers not exceeding inches

in compacted thickness, and each layer shall be compacted with a minimum of
two passes of a hand-operated plate type vibratory compactor.

7.1.2 Fill for subdrain systems shall consist of clean stone or gravel
and shall conform to the above requirements for capillary water barrier.

7.1.3 Decorative Stone: Decorative stone shall consist of a clean,
smooth, round stone or gravel, 3/4-inch to l-inch in size, and running from
brownish to gray in color.

7.2 Soil Materlals:
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7.2.1 Soll materials used as backfill for trenches, drains and for
structures shall consist of native materials classified in MIL-STD-619 as SC,
SM, CL and SP which are free from debris, roots, wood, scrap materials, and
other vegetable matter and refuse.

7.2.2 Soil materials used as fill in fills, under spread footings, and
concrete slabs on grade which are not pile supported shall consist of
materials classified as SC, SM, CL and SP by MIL-STD-619, and shall conform to
the following: liquid limit shall not exceed 50 when tested in accordance
with ASTM D423; plasticity index shall not be greater than 20 when tested in
accordance with ASTM D424; no more than 25 percent by weight shall be finer
than No. 200 sieve when tested in accordance with ASTM D1140. Materials
classified as PT, OH, OL, and CH by MIL-STD-819 shall not be permitted.

7.2.3 Topsoil which is to be stripped and stockpiled shall be free of
subsoil, refuse, stumps, rocks over one-inch, brush, weeds and other materials
detrimental to plant growth.

7.3 Rip-Rap: Stone for rip-rap shall consist of field stone or rough
unhewn quarry stone. The stone shall be sound, tough, dense, resistant to the
action of air and water, and suitable in all other respects for the purpose
intended. Where broken concrete from demolished structures or pavement is
available, it may be used in place of stone provided that such meets the
requirements herein. However, the use of broken concrete which contains
reinforcing steel will not be permitted. The stone or broken concrete shall
vary in weight from 5 to 200 pounds. At least 30 percent of the total weight
of the rip-rap shall be in individual pieces weighing a minimum of 60 pounds
each. Not more than 10 percent of the total weight of the rip-rap may be
individual pieces weighing less than 15 pounds each.

7.4 Filter Fabric: Filter fabric shall be spunbonded polyester or
polypropylene fabric and woven polyvinylidene chloride fabric. The following
materials equal the requirements of this specification:

Advance Construction Specialties, "Laurel Erosion Cloth", Type
Carthage Mills, "Filter-X".
Celanese Fibers Marketing Company, "Mirafi 140".
Dupont Company, "Typar" 3401.
Monsanto, "Bidrin" C38.

8. REQUIREMENTS:

Le m on sie.



8.2 Selective Clearing:

8.2.1 Selected living trees, undesirable living undergrowth, and debris
and dead, partially dead, or broken vegetation shall be removed from within
the indicated areas and satisfactorily disposed of in the base landfill which
is located within 10 miles from the site of the work.

8.2.2 The trees to be removed shall be those designated by the
Contractin Officer.

8.2.3 All plants less than inches in diameter, measured at a height of
feet 6 inches above the ground, shall be classified as undergrowth. All

undergrowth shall be removed, except for those plants designated by the
Contractln Officer.

8.2. All trees and undergrowth that are removed shall be cut flush with
the ground. Stumps shall be treated with a herbicide immediately after
cutting to prevent sprouting.

8.2.5 All logs, stumps, snags, loose roots, down timber, slabs, tree
laps, lumber, dead or partially dead trees, broken trees or brush, dead brush,
sawdust piles, discarded fences, leaf piles, and other debris shall be
removed. All dead trees, stumps, snags, broken or partially dead trees, and
brush shall be cut flush with the ground. Stumps of partially dead or broken
vegetation shall be treated with a herbicide immediately after cuttln to
prevent sprouting. Cleanup and completion of the project shall be removed
prior to final acceptance. Hand rakin of areas or removal of normal leaf
layer will not be required.

8.2.6 The Contractor shall follow all applicable instructions, warnings,
and safety precautions stated on the manufacturer’s label, and shall comply
with all laws and regulations governing herbicides that are in effect at the
time of use.

8.2.7 The Contractor shall conduct his operations in such a manner to
prevent injury to trees, shrubs, grass or legume ground cover, or other types
of vegetation that are to remain growing. When any such injuries to trees or
shrubs occur, broken branches shall be removed and roug edges of scarred
areas shaped and made smooth in accordance with generally accepted
horticultural practice. All scarred areas and cut surfaces more than.1 inch
in diameter shall then be thoroughly covered with tree paint. Any plants that
are damaged to such an extent as to destroy their value for landscape purposes
shall be cut and disposed of as directed by the Contracting Officer, and grass
or legume ground cover that is damaged shall be reseeded and remulched as
necessary at the Contractor’s expense.

es,
sto for
fin er,
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8. Excavations: Excavations shall be oarrled to the contours and
dimensions indicated or necessary. Excavations shall be kept free from water
while construction therein is in progress. In the event that it is necessary
to remove soft or weak soll to a depth greater than indicated, the Contracting
Officer shall be notified and an adjustment in the contract price will be
considered in accordance with the contract. Excavations carried below the
depths indicated, without specific directions from the Contracting Officer,
shall, except as otherwise specified, be refilled to the proper grade with
granular material and compacted to at least 98 percent of ASTM D698 density.
All additional work of this nature shall be at the Contractor’s expense. Soil
disturbed and weakened by the Contractor’s operations, or soils permitted to
soften from exposure to weather shall be excavated and replaced with granular
material compacted to 98 percent of ASTM D698 density. All additional work of
this nature shall be at the Contractor’s expense.

8.4.1 Excavations for Structures: In excavations for spread footings
carried below the depths indicated without specific directions from the
Contracting Officer, the concrete shall be extended to the bottom of the
excavations; all additional work of this nature shall be at the Contractor’s
expense.

8..2 Excavation of Pipe Trenches: Excavation shall be to grade unless
otherwise directed in the event of poor soil or excavation in rock. Width of
trench shall be as shown on the Standard Pipe Trench Bedding details
accompanyin this section. Compaction of soil in the backfillin operation
shall be as specified herein.

8..3 Excavations for Fill and Under New Pavements and Concrete Slabs:
The original ground under fills and under new pavements and concrete slabs
shall be excavated to remove vegetable matter, sod, topsoil, muck, and rubbish
to a minimum depth of 12 inches and to remove any weak soil disturbed by the
Contractor’s operations or softened by exposure to the elements and water. In
the event that the Contractor is directed by the Contractin Officer to remove
such unsuitable material to a greater depth than specified, an adjustment in
the contract price or time for completion, or both, will be made in accordance
with the contract. On slopes, the area under fills shall be scarified, after
removal of such unsuitable material, and the first layer of fill material
shall be keyed by scarifying securely to the existing material.
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8.4.4 Shoring and Sheeting: Excavations shall be shored and sheeted
with members of sizes and arrangement sufficient to prevent injury to persons,
damage to structure, injurious caving, or erosion. Shoring, sheeting, and
bracing shall be removed as the excavations are backfilled; care shall be
exercised to prevent injurious caving during the removal of the shoring and/or
sheeting.

8.5 Borrow Materials: Borrow materials shall be obtained from the
station borrow pit or from sources outside the station, at the Contractor’s
option. The station borrow pit is located within a haul distance of 10 miles
from the site of the work. If the station borrow pit is used, the Contractor,
at his expense, shall perform any clearing, grubbing, and stripping required
for providing access to suitable borrow material and shall dispose of
materials from clearing and grubbing operations off the station. The
Contractor, at his expense, shall also remove and stockpile the top 12 inches
of soil material in the area in which he is to get the borrow. After the
borrow material has been removed, the borrow pit shall be trimmed neatly and
graded to drain properly and the stockpiled soil material replaced and leveled
over the borrow area. If the borrow materials are provided from sources
outside the station, they shall be at the Contractor’s expense.

8.6 Filling and Backfilling:

8.6.1 Backfilling for Structures and Trenches: Backfill shall be placed
in layers not more than 6 inches thick, and each layer shall be compacted to
at least 95 percent of ASTM D698 density. Backfill adjacent to structural
elements shall be placed, as far as practicable, as the adjacent structural
elements have been completed and accepted. Backfilling against concrete shall
be done only when directed by the Contracting Officer. Backfilling of
trenches shall progress as rapidly as the construction, testing, and
acceptance of the work permits. In backfilling pipe trenches, fill shall be
compacted in 6-1nch layers to a depth of one foot over the top of the pipe;
the remainder of the trench shall be backfilled and compacted as specified
under compaction.

8.6.2 Fill Materials for Fills: Fill under spread footings, and for
concrete slabs on grade shall be placed in lifts no greater than 10 inches and
each lift shall be compacted as specified herein, before the overlaying lift
is placed. In all areas not accessible to rollers or compactors, the fill
shall be compacted with mechanical hand tampers. If the mixture is
excessively moistened by rain, it shall be aerated by means of blade graders,
or harrows until the moisture content of the mixture is satisfactory. The
surface of the layer shall be finished by blading or rolling with a smooth
roller, or a combination thereof, and shall be smooth and free from waves and
inequalities.
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8.7 Compaction:

8.7.1 For other than primary roads and Helipad pavement, the subgrade of
soils in cut shall have a density of at least 95 percent of the maximum
density in accordance with the requirements of ASTM D698 to a depth of 12
inches below the subgrade surface. If the density of the exlstlnE materlal is
less than 95 percent, it shall be compacted to a depth of 12 inches to the
minimum 95 percent density. Fill and/or backfill under concrete floor slabs
and under paved areas shall be compacted to not less than 98 percent of the
maximum density; other backfill adjacent to and not supportln any structural
elements to at least 90 percent. The upper 12 inches of trenches shall be
compacted to at least 95 percent of ASTM D698.

8.7.2 Primary Roads and Helipad Pavement: The subgrade of soils in cut
shall have a density of at least 100 percent of the maximum density in
accordance with the requirements of ASTM D698 to a depth of 12 inches below
subgrade surface. If the density of the exisir material is less than 100
percent, it shall be compacted to a depth of 12 inches to the minimum 100
percent density. Fill and/or backfill under primary roads and helipad
pavements shall be compacted to not less than 100 percent of the maximum
density.

8.8 Grading: The Contractor shall perform all grading in the areas so
indicated. Fill shall be brought to finished grades indicated within
one-tenth of a foot and shall be graded to drain water away from structures.
Existing grades which are to remain and which are disturbed by the
Contractor’s operations shall be graded to provide surfaces suitable for the
proper use of mowing machines. Grades under areas to receive topsoil shall be
brought to acceptable elevation.

8.9 Disposition of Surplus Material: Surplus material not required for
filling, backfilling, or grading and other soil material shall be wasted by
deposition on the station in the area designated by the Contracting Officer,
and the wasted material shall be spread and leveled. The disposal area is
located within a haul distance of 10 miles from the site of the work.

,’11
9. DEWATERING:

9.1 Dewatering During Construction: Dewatering shall include the
control of all forms of surface and subsurface water that may be encountered
in the course of construction.

9.1.1 The Contractor shall familiarize himself with site conditions,
surface and subsurface, together with all available soil and hydrological data
and, based on this information, together with the dewatering requirements as
hereinafter specified, shall prepare a complete dewatering plan describing the
basic components of the dewatering system he proposes to use for the work.
The dewatering plan shall be submitted to the Contracting Officer for
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approval. Approval of this dewatering plan will only be with respect to the
basic principals and methods that the Contractor intends to employ.
Acceptance of the dewatering system will be based on demonstrated performance
of the requirements contained herein.

9.1.2 All excavation, construction and backfilling shall be performed
under workably dry conditions. Prior to any excavation below ground water
level the dewatering system shall be installed and placed into operation in
order to lower the water levels at least 3 feet below the bottom and side
slopes of the excavation. In the event of layered soils the hydrostatic head
in previous zones below the subgrade elevation shall be relieved in order to
prevent uplift.

9.1.3 The dewatering system shall be operated continuously, 24 hours per
day, 7 days per week until such time as all construction work below normal
water level is complete, unless notified to the contrary by the Contracting
Officer, in which case the provisions of the contract respecting an adjustment
for changes shall apply, subject to the requirements for notification there-
under being given.

9.1.4 The selection of size and spacing and type of dewatering equipment
shall be the responsibility of the Contractor, subject to the approval of the
Contracting Officer.

9.1.5 Dewatering devices shall be adequately filtered to prevent the
removal of fines from the soil. Should the pumping system draw fines from the
soil, the Contracting Officer will order immediate shut-down and remedial
measures will be the responsibility of the Contractor.

9.1.6 Upon completion of the dewatering work the Contractor shall remove
all equipment and leave the construction area in a neat, clean and acceptable
condition.

9.2 Dewatering Performance: Performance of the dewatering system shall
be measured by suitable observation wells or piezometers installed in
conjunction with the dewatering system and these are to be read at least
daily. The Contractor Quality Control Representative shall maintain a log of
these readings and submit them to the Contracting Officer.

10. INSTALLING FILTER FABRIC: The plastic filter cloth shall be placed
in the locations indicated on the drawings. The surface to receive the cloth
shall be prepared to a relatively smooth condition free of obstructions,
depressions, and debris. The cloth shall not be laid in a stretched condition
but shall be laid loosely with the long dimensions parallel. The panels shall
be overlapped a minimum of 2q inches and secured with securing pins inserted
through both layers at not greater than 5 foot intervals along a line through
the approximate midpoint of the overlap. Securing pins shall be placed along
a line approximately 2 inches from the edge of the outer limits of the
completed filter cloth area at intervals of not greater than 5 feet.
Additional pins shall be installed as necessary to prevent any slippage of the
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filter cloth, regardless of location. Each securing pin shall be inserted
through the cloth until the washer bears against the cloth and secures it
firmly to the foundation. End overlap shall be staggered a minimum of 5 feet.
Stone shall not be dropped on the cloth from a height greater than feet.
Plastic filter cloth damaged or displaced before or during installation or
during placement of overlaying layers of stone shall be replaced or repaired.

11. FIELD SAMPLING AND TESTING:

11.1 Sampling: All sampling shall be conducted by the Contractor at his
expense. A 50 lb. sample of granular fill shall be taken from capillary water
barrier at least once daily for sieve analysis of aggregate. Duplicate
samples shall be provided to the Contracting Officer on an average of 5
samples a week. The duplicate sample shall be taken at the same time and in
the same manner and shall bear the same sample number of identification
prefixed with G.

11.2 Sample Identification: Each sample shall be contained in a clean
container which shall be securely fastened to prevent loss of material. Each
sample shall be tagged for identification. The tag shall contain the
following information:

Contract No.
Sample No.
Date of Sample
Sampler
Source
Intended Use
For Testing

11.3 Testing: All testing shall be conducted by the Contractor Quality
Control Representative as specified herein at the expense of the Contractor.

11.3.1 Granular Fill Testing:
sample in accordance with ASTM C136.

Gradation test shall be made on each

11.3.2 Soil materials shall be tested for liquid limit in accordance
with ASTM D23, plasticity index in accordance with ASTM C2, material finer
than No. 200 sieve in accordance with ASTM C110. One test shall be performed
for each 1,000 cubic yards of material used or fraction thereof and whenever
the source is changed.

11.3.3 Compaction Testing: Compaction shall be made in randomly
selected locations in accordance with ASTM D1556 or ASTM D2922 as follows:
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()

Materials

Fill and Backfill
Subgrade (existing
in-place density)

Test Frequency

per lift per 2000 sq. ft.
per lift per 2500 sq. ft.

---END---
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SECTION 02250. SOIL TREATMENT FOR TERMITE CONTROL

I. QUALITY CONTROL: Approvals, except those required for field

installation, field application and field tests, shall be obtained before

delivery of materials to the project site.

1.1 Samples: One sample of concentrated toxicant delivered to job shall

be tested. One sample of working solution shall be tested for each 10,000
square feet of treated area, but there shall be at least two samples taken.

1.2 Testing: Samples shall be taken and tested by an approved
independent testing laboratory retained and paid by the Contractor. Written

reports of test results shall be submitted to the Contracting Officer.

1.3 Certification: Upon final completion of the soil treatment, and as

a condition for final acceptance, the Contractor shall furnish a written

certificate stating:

(I) Chemical used had at least the minimum required concentration,
type of chemical, and manufacturer thereof.

(2) Rate and method of application complied in every respect with

the standards contained herein.

1.4 Qualifications: All work shall be done by a bonded Contractor whose

principal business is pest control and anti-termlte soil treatment, and who

can show evidence of at least five years of successful operation in his field.

Evidence of such qualifications shall be submitted for approval to the

Contracting Officer prior to beginning any of the work.

2. DELIVERY AND STORAGE: Toxicants shall be delivered to project site

in sealed and labeled containers as supplied by manufacturer or formulator.

Lables shall bear manufacturer’s warnings to be observed in handling and use

of material. Labels shall bear evidence of registration under the Federal

Insecticide, Fungicide, and Rodentlcide Act.

3. MATERIALS: The toxicant shall be one of the following water-based
emulsions, uniform in composition throughout, containing a dye which will be

readily discernible to the eye after application to the soil, and containing

in concentration by weight:

(I) Chlordane, 1.0 percent; or
(2) Dieldrin, 0.5 percent; or
(3) Aldrin, 0.5 percent; or
(4) Heptachlor, 0.5 percent

4. REQUIREMENTS: The work includes the procurement of toxicant

chemicals and their application to all soll and earth-type material which will

be covered by or lie immediately adjacent to all new buildings so as to

provide a lethal barrier to subterranean termites.
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5. APPLICATION:

5.1 General: At the time soil treatment is to be applied, the soil to
be treated shall be in a friable condition with a sufficiently low moisture
content to allow uniform distribution of the soil treatment agent throughout
the soil. Application shall not be made immediately after heavy rains.
Toxicant shall be applied as a coarse spray and in such manner as to provide
uniform distribution of the toxicant on the soll surface. Toxicant shall be
applied at least 12 hours prior to placement of concrete which will be in
contact with treated material. Toxicant shall be applied immediately prior to
placement of vapor barrier or waterproof membrane. Where treated soil or fill
material is not to be covered with a vapor barrier or waterproof membrane,
adequate precautions shall be taken to prevent its being disturbed. Where
soil or fill material is disturbed after treatment and before placement of
slabs or other covering structures, it shall be retreated as hereinafter
specified for treatment. Treatment of the soil on the exterior sides of
foundation walls, grade beams, and similar structures shall be coordinated
with final grading and planting operations so as to avoid disturbance of the
toxicant barriers by such operations. Manufacturer’s warnings and precautions
shall be observed in the handling and use of soil toxicants. Care shall be
taken that these chemicals do not enter project water supply system, and that
they do not endanger animals.

5.2 Slabs on Grade: Areas to be covered by concrete slabs on grade
shall be treated at a rate of not less than I-I/2 gallons per 10 square feet
as an overall treatment. Treatment shall be done before placement of granular
fill used as capillary water barrier, but after placement of compacted fill
material. Additional treatment shall be applied as follows:

(I) In critical areas such as around utility openings for pipes,
conduits, and ducts, 0.5 gallon per square foot in a strip 6 inches wide; and

(2) Along the exterior perimeter of the slab and under expansion
joints, 2 gallons per 5 linear feet in a strip one foot wide in shallow
trench.

5.3 Foundation and Basement Walls and Grade Beams: Soll and fill
material adjacent to exterior sides of all walls and grade beams shall be
treated in a strip not less than 12 inches wide extending to 3 feet below
grade or to top of footing or base of grade beam whichever is the lesser
depth. Toxicant shall be applied at the rate of 4 gallons per 5 linear feet
with one-third of the application near level of bottom of trench, top of
footings, or base of grade beams before any backfill is placed; one-third when
half of the backfill is placed; and the remainder when the trench is virtually
filled. Following each application, the soil and the toxicant shall be well
mixed to assure even distribution of the toxicant in the soil. Backfill shall
be tamped and sufficient in quantity to provide a surface sloping away from
the structure. Where tops of unit masonry foundation walls come at or just
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above grade level, voids in units shall receive additional treatment of not

less than 2 gallons of toxicant per 5 linear feet. Additional treatment of

0.5 gallon per square foot shall be applied for 6 inches around utility

openinEs in walls.

5.4 Foundations of Structures with Crawl Spaces: Soil and fill material

adjacent to all sides of foundation walls, grade beams, and isolated piers

shall be treated in a strip not less than 12 inches wide extending to 3 feet

below grade or to top of footing or pier or base of grade beam, whichever is

the lesser depth. Toxicant shall be applied at the rate of 2 gallons per 5
linear feet, per foot of depth, with one-third of the application near level

of bottom of trench, top of footings or piers, or base of grade beams before

any backfill is placed; one-third when half of the backfill is placed; and the

remainder when the trench is virtually filled. Following each application,

the soil and the toxicant shall be well mixed to assure even distribution of

the toxicant in the soil. Backfill shall be tamped and sufficient in quantity

to provide a surface sloping away from the structure. Where tops of unit

masonry foundation walls come at or just above grade level, voids in units

shall receive additional treatment of not less than 2 gallons of toxicant per

5 linear feet. Additional treatment of 0.5 gallon per square foot shall be

applied for 6 inches around utility openings in walls.

---END---
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SECTION 02312. PRESTRESSED CONCRETE PILING

I. APPLICABLE PUBLICATIONS: The following publications of the issues
listed below, but referred to elsewhere by basic designation only, form a part
of this specification to the extent indicated by the references thereto:

1.1 American Society for Testing and Materials (ASTM):

A82-76 Cold-drawn Steel Wire for Concrete Reinforcement.
A416-74 Uncoated Seven-wire, Stress-relieved Strand for

Prestressed Concrete.
Chemical Admixtures for Concrete.
Testing Piles under Axial Compressive Load.

C494-77
D1143-74

1.2 American Association of State Highway Transportation Officials and
Prestressed Concrete Institute (AASHTO-PCI):

Standard Prestressed Concrete Piles.

2. QUALITY CONTROL: Approvals, except those required for field
installations, field applications, and field tests, shall be obtained before
delivery of materials or equipment to the project site.

2 Materials Tests and Test Reports: The testing requirements for
materials incorporated in referenced documents will be waived provided the
manufacturer submits certificates stating that previously manufactured
materials have been tested by recognized laboratories, that such materials
meet testing requirementsspecified, and that the materialsfurnished for this
project are of the same type, quality, manufacture and make as that tested.
Copies of the test reports need not be submitted exce as specifically
requested by the Contract.ing Officer.

2.1.1 Sample Certificate: The certificate shall not contain statements
that could be interpreted to imply that the proposed material does not meet
all requirements for the specified material, i.e.; "as good as"; "achieve the
same end use and results as materials formulated in compliance with the
specified material"; "exceed or equal service and performance for specified
material". The certificate should be simple and should state only that the
proposed material meets the requirements for the specified material.

SAMPLE CERTIFICATE

The manufacturer hereby certifies that previously manufactured materials have
been tested by recognized laboratories, that the tested material is of the
same type, quality, manufacture and formulation as that furnished for this
project, and that the tested material meets all the requirements of the
following specifications:
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$ECIFIED MATerIAL TESTED MATERIAL

C150-74 John Doe Company
Portland Cement

SIGNATURE AND TITLE

2.2 Concrete Work: The Quality Control provisions of the section
entitled "Cast-In-Place Concrete" shall apply to concrete under this section.

2.3 Pile Records: Within 15 days after completion of the pile driving,
a complete and accurate record of all piles installed shall be furnished to
the Contracting Officer. The record shall indicate the pile location, cross
section shape and dimensions, length, the elevation of tips and butts of
piles, pile hammer description, and the number of hammer blows per foot for
the entire length of penetration.

3. GENERAL REQUIREMENTS: Prestressed piles shall be 12 inch square
pretensioned concrete piles. Where the cut-off elevation for piles is below
existing grade, the excavation for foundation or other construction is

required at the location of the piles, the excavation shall be made before the
piles are driven.

4. MATERIALS:

4.1 Concrete: Concrete materials shall conform to the section entitled
"Cast-In-Place Concrete", as modified herein. Concrete mix design shall be
Contractor-furnished. The mix shall produce concrete having an ultimate
compressive strength of 5000 pounds per square inch at 28 days, with a maximum

aggregate size of one inch. Cement shall be Type I, Type II, or Type III
cement.

4.2 Steel: Prestressing steel shall be seven-wire strand conforming to
ASTM A416 as modified herein. Except as otherwise provided herein, ultimate

breaking strength shall be 270,000 pounds per square inch. All prestressing
steel shall be free of grease, oil, wax, paint, soil, dirt, and loose rust.
The use of prestressing strands having kinks, bends, nicks, or other defects
will not be permitted. Steel for spirals shall conform to ASTM A82.

4.3 Admixtures: When required to retard the setting of the concrete, a
retarding admixture conforming to ASTM C494 shall be used at no additional
cost to the Government. Admixtures containing chlorides shall not be used,
and the Contractor shall furnish certification that admixtures used are free
of chlorides.
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5. CONSTRUCTION:

5.1 General: Piles shall be manufactured by an approved method.
Workmanship shall conform to standard commercial practice in modern
prestressing plants. Pile pick-up points shall be where indicated. Unless
special lifting devices are attached for pick up, pick-up points shall be
plainly marked on all piles after removal of the forms, and all lifting shall
be done at these points. The use of special embedded or attached lifting
devices, the employment of other plck-up points or any other method of plck-up
shall be subject to approval. Piles shall be lifted by a suitable bridge or
sling attached at the pick-up points. Piling shall not be driven until the
concrete attains a compressive strength of not less than 5000 pounds per
square inch as indicated by breaking test cylinders.

5.2 Forms: Forms shall be of metal and shall be well braced and

stiffened against deformation, shall be accurately constructed, shall be
watertight, and shall be supported on unyielding casting beds. Forms shall

.-. permit movement of the pile without damage during release of the prestressing
force. Bottom of the form shall be within I/4 inch of a true plane in a
length of 50 feet.

5.3 Concrete Work: Concreting methods shall be in accordance with the
section entitled "Cast-In-Place Concrete", as modified herein. Concrete shall
not be deposited in the forms until the placement of reinforcement and
anchorages has been inspected and approved. Care shall be taken to produce
straight piles with smooth surfaces of dense concrete and to retain the steel
in its proper position. Concrete shall be placed promptly after mixing is
completed and shall be deposited close to its final position in the form.
Vibrator heads shall besmaller than the minimum distance between steel for

pretensioning. The plan of the heads of the piles shall be perpendicular to
the axis of the pile. he ends of all piles and the corners of square piles
shall be chamfered not less than I/2 inch. Not less than three test cylinders
shall be prepared at the time the concrete is deposited for each production
line to determine the strength of the casting at different areas. The
cylinders shall be cured in the same manner as the piles and shall be placed
at the point where the poorest curing conditions are offered. This is at the
coolest point in the bed for steam curing. Sides of form shall not be
removed until the concrete has attained a compressive strength of eight-tenths
of the specified minimum ultimate compressive strength of the pile.

5.4 Curing: Curing of piles shall be in accordance with the section
entitled "Cast-In-Place Concrete", except as specified otherwise herein.
Prior to the start of curing operations, the method and details of curing
proposed shall be submitted for approval of the Contracting Officer. All
concrete shall be moist cured for a minimum of 21 days, except concrete which
is steam cured in accordance with the requirements specified hereinafter.
Piles shall not be moved, handled, prestressed, or otherwise subjected to
stress during the entire curing period. Steam curing of prestressed concrete
piles may be used provided the piles are kept continuously moist until the

prestrssing force transfer as specified hereinafter has been done, and
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provided that the requirements for steam curing in the section entitled
"Cast-In-Place Concrete" are complied with. The casting bed for any piles
cured with steam shall be enclosed completely with a suitable enclosure to
minimize moisture and heat losses.

5.5 Prestressing: Anchorages for tensioning the prestressing steel
shall be suitable for the prestressing operations. The tension to which the
steel is to be prestressed shall be measured by the elongation of the steel
and verified by the jack pressure reading on a calibrated gage. Means shall
be provided for measuring the elongation of the steel to at least the nearest
I/8 inch. When the difference between the results of measurement and gage
reading is more than 5 percent, the cause of the discrepancy shall be
corrected. The tensioning steel shall be given a uniform prestress prior to
being brought to design prestress. Initial and design prestress shall be as
indicated. Pretension in the strands shall be released from the anchorage
gradually and simultaneously. The transfer of prestressing force shall be
done when the concrete has reached a compressive strength of not less than
eight-tenths of the specified minimum compressive strength. The same initial
prestress shall be induced in each unit when several units of prestressing
steel in a pile are stretched simultaneously.

6. LENGTHS AND NUMBERS OF PILES: Bids shall be based on providing 2500
piles totalling 100,095 linear feet and on the assumed pile lengths of 40 feet"
for standard job piles and of length specified in paragraph entitled "Test
Piles" for special test piles, all piles measured from point to cut-off
elevation. Except for piles required to be driven to bedrock, or when
definite lengths of piles are shown on the drawings, the Contracting Officer
will determine from soll borings and from the results of test pile driving and
loading the minimum depth and/or minimum driving resistance required for job
piles. From these requirements and from the data obtained as a result of the
test pile driving and loading, the Contractor shall prepare a schedule of the
number of piles of each length to be used and their location. This schedule
shall be approved before any piles, except test piles, are ordered. The
Government reserves the right to take up to 3 working days to establish
minimum pile depths from the time test pile records and load test data, where
specified, are in possession of the Contracting Officer, and 3 working days to
review and approve the Contractor-prepared schedule of pile lengths and
locations.

7. TEST PILES: 53 prestressed concrete test piles conforming to the
requirements for permanent piles shall be driven at the locations indicated
and to the depths as follows:
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2
3

5
6
?
8
9

I0
11
12
13

15
16
17
18
19
20
21
22
23
2
25
26
27
28
29
3O
31
32
33
3
35
36
37
38
39
40

42
3
4
45
46
47
8
49
50
51
52
53

Ordered Pile
Length (feet)

44
44
44
44
44
44
44
44
44
44

44
43
43
4?
43

43.
43
43
58
43
43
43
34
43
43
32
34
46
34
34
46
34
48

48

46
46
46
34
34
34
34
32
46
32
44
36
33
34
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Tip-To-ut-Off
Len_th (feet)_

39
39
39
39
39
39
39
39
39
39
39
39
38
38

38.

38
38
38
53
38
38
38
29
38
38
27
29

29
29

29

37
39

39

29
29
29
29
27
41.
27
39
31
28
29



NOTE: Pile Nos. I, 2, and 3 are load test piles unless otherwise directed by

the Contracting Officer.

For each test pile, a record shall be kept of the number of blows required for

each foot of penetration. The piles and pile driving shall conform to the

requirements specified herein and, unless directed otherwise by the

Contracting Officer, driving shall be continuous until the tip of the pile has

been driven to the design depth below cut-off elevation indicated. Any or all

of the additional five feet of test pile should be driven only at the

direction of the Contracting Officer when the capacity at design penetration

is seriously in doubt. Jetting of test piles will not normally be permitted.
Test piles indicated or directed to be driven in permanent locations may be

incorporated into the work if they are approved by the Contracting Officer

after all testing has been completed. If jetting is authorized by the

Contracting Officer for job piles, at least two test piles must be placed in

the same manner.

7.1 Load Tests: Upon completion of driving of all test piles, 3 test

piles selected by the Contracting Officer shall be load tested. Every
facility shall be provided for the Contracting Officer to inspect and measure

the deflection or settlement of a pile under test load. Furnishing and

setting up of the measuring equipment and the loading of the test piles shall

be the responsibility of the Contractor and conducting the test will be the

responsibility of the Contracting Officer. The loading equipment shall be of

sufficient capacity to apply a maximum load of not less than 120 tons. Test
loading shall be in accordance with ASTM Method of Test D1143. Test piles to

be load-tested shall be loaded to two times the design working capacity of the

pile. Load test piles to 100% design capacity and rebound using increments of

25%. Then apply the ultimate test load and maintain for not less than 24

hours. Release the load in 25% increments. The safe design capacity of a

test pile as determined from the results of load tests shall be the lesser of

the two values computed according to the following:

(a) The load at which the plastic deformation is no greater than

0.01 inch of deflection per ton as determined from the load-settlement curve.

(b) One-half the load that causes a gross settlement of one-inch

provided the load-settlement curve shows no sign of failure.

8. BEARING POWER: Design capacity for piles is 60 tons. The following

formulae are presented only as a guide to aid in establishing the controlling

penetration per blow which, together with the minimum depth of penetration

established above will serve to determine the required depth of penetration of

each individual pile:

R 2E
S+0.

for double-acting hammers;

S+0.
for single-acting hammers;
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in which R is the approximate allowable pile load in pounds; E equals the
energy in foot-pounds per blow based on an acceptable certified statement from
the manufacturer of the hammer; W equals the weight of the hammer or ram in
pounds; H equals the fall of the hammer or ram in feet; and S equals the
average inches of penetration per blow for the last ten blows. Water Jets may
be used in driving only when specifically authorized by the Contracting
Officer, and he may require their use where satisfactory penetration cannot be
obtained otherwise. Where jetting is required, the Jetting equipment shall be
of a type and capacity approved by the Contracting Officer. All Jetted piles
shall be driven the last five feet of the required depth or penetration and
the minimum number of blows per foot required by the Contracting Officer for
normally driven piles must be attained. PreJettlng of piles will not be
permitted under any circumstance.

9. DRIVING: Piles shall be driven with an approved diesel, air or
steam hammer. In jetting a pile, the Jetting shall be discontinued 5 foot
minimum before the final bearing elevation is reached and the pile shall be
brought to final bearing elevation with the hammer. All piles shall be spaced
accurately and shall be driven plumb. Driving of each pile shall be
continuous until minimum bearing is attained. They shall have the heads and
points squared to the driving axis. All damaged piles shall be replaced with
sound piles or shall have the damaged parts repaired as directed by the
Contracting Officer; without additional cost to the Government.

9.1 Pile Hammers: The hammer furnished shall have a capacity at least
equal to the hammer manufacturer’s recommendation for the total weight of pile
and character of subsurface material to be encountered. The required driving
energy of the hammer shall be obtained by use of a heavy ram and a short
stroke with low impact velocity, rather than a light ram and a long stroke
with high impact velocity. The driving energy of the hammer shall be not less
than 15000 foot-pounds, except that for piles weighing less than 400 pounds
per foot, the hammer shall deliver not less than one foot-pound of energy per
pound of pile; the hammer for heavier piles shall deliver not less than 30,000
foot-pounds of energy. The maximum driving energy shall Hot exceed that
recommended by the manufacturer of the pile. Diesel-powered hammers shall be
operated at the rate recommended by the manufacturer throughout the entire
driving period. Sufficient pressure shall be maintained at the steam hammer
so that: (I) for double-acting hammer, the number of blows per minute during
and at the completion of driving of a pile is equal approximately to that at
which the hammer is rated; (2) for single-actlng hammer, there is a full
upward stroke of the ram; and (3) for differential type hammer, there is a
slight rise of the hammer base during each upward stroke. Hammers used for
driving test piles and project piles shall be of the same type and rated
capacity.

9.2 Protection of Piles: Care shall be taken to avoid damage to the
piles in placing the pile in the leads and during the pile driving operations.
Piles shall be laterally supported during driving, but shall not be unduly
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restrained from rotation in the leads. Where pile or projecting reinforcement
orientation is essential, special care shall be taken to maintain the
orientation during driving. Special care shall be taken in supporting
battered piles to prevent excessive bending stresses in the pile. The top of
the pile shall be squared to the longitudinal axis of the pile. If the
Contractor elects to use a pile head with projecting strands or mild steel
reinforcing, a special driving head shall be used to prevent damage to the
reinforcement and prevent direct impact forces from being transmitted through
the reinforcement. The special driving head shall include .a cushion block
adequate to prevent the formation of cracks around the reinforcement during
driving, in addition to the other requirements specified hereinafter.

9.3 Driving Helmets and Cushion Blocks: A driving helmet or cap
including a cushion block or cap block of approved design shall be used
between the top of the pile and the ram to prevent impact damage to the pile.
The driving helmet or cap and cushion block combination shall be capable of
protecting the head of the pile, minimize energy absorption and dissipation,
and transmit hammer energy uniformly and consistently during the entire
driving period. The driving helmet or cap shall fit loosely around the top of
the pile so that the pile may rotate slightly without binding within the
driving head. During the test pile period the Contractor shall demonstrate to
the satisfaction of the Contracting Officer that the equipment to be used on
the project performs the above functions. The cushion block may be a solid
softwood block with the grain parallel to the end of the pile enclosed in a
close-fitting steel housing. PiFwood blocks are not acceptable. The
thickness of block shall be suitable for the length of pile to be driven and
the character of subsurface material to be encountered. The cushion block
shall be replaced if it has been damaged, split, highly compressed, charred or
burned, or has become spongy or deteriorated in any manner, or if driving has
reduced the thickness of the block to 70 percent, or less, of the original
block thickness. Under no circumstances will the use of small wood blocks,
wood chips, rope, or other material permitting excessive loss of hammer energy
be permitted. The Contractor shall submit to the Contracting Officer, at
least two weeks before the start of test pile driving operations, detail
drawings of the cushion block, including records of successful use. The type
of cushion block used shall not be changed during pile driving operations
unless detail drawings are submitted therefor and are approved by the
Contracting Officer.

9.4 Tolerances in Driving: All piles shall be driven with a variation
of not more than 0.25 inch per foot of pile length from the vertical for plumb
piles or more than 0.50 inch per foot of pile length from the required angle
for batter piles. Top of pile shall be within 4 inches of the location
indicated. Manipulation of piles to force them into position will not be
permitted. All piles will be checked for heave. Piles found to have heaved
shall be redriven to the required point elevation.

10. BUILD-UPS: If, in driving pretensioned piles, the Contracting
Officer determines that the pile length is insufficient so that the final
elevation of the pile head is below the indicated cut-off elevation, the pile
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section may be extended to the required elevation by means of a cast-ln-place
reinforced concrete build-up in accordance with the current edition of
AASHTO-PCI standard drawings for "Prestressed Concrete Piles". Details of
means for protecting the Joints by a suitable mortar or epoxy shall be
submitted by the Contractor. In no case shall the length of the build-up
exceed 6 feet. Build-ups to be driven shall conform to the details of
Build-up with Driving shown in the above standard drawings. Build-ups will
not be permitted on more than 10 percent of the total number of piles. If
this percent figure is exceeded, or if, in the judgement of the Contracting
Officer, the clustered location of the build-ups is undesirable, piles of
insufficient length shall be withdrawn and replaced with longer piles.
Concrete in build-ups shall have a minimum ultimate compressive strength of
5000 pounds per square inch.

11. SPLICES: Splicing of piles will not be permitted, except as
otherwise specified. Splices may be used in lieu of build-ups, subject to the
approval of the Contracting Officer. The Contractor shall submit to the
Contracting Officer, for approval, details of proposed splices, complete with
load test results previously performed on similar splices.

12. PILE CUTTINGS: Cutting off piles shall be with pneumatic tools,
sawing, or other approved means. The use of explosives for cutting will not
be permitted.

13. PAYMENT: The requirements of Clause 54 of the General Provisions
shall not apply to payment for piling. Each pile and test pile acceptably
provided will be paid for at the bid unit price per linear foot, which price
shall include all items incidental to furnishing and driving the piles
including jetting or pilot piles, redriving uplifted piles, and cutting off
all piles at the cut-off elevation. Payment will be made at the bid unit
price for the length of pile, from point to final cut-off, excluding build-ups
and splices directed by the Contracting Officer to be made, actually provided.
Where the point to cut-off length is less than that calculated from the
results of test pile driving and load-testing, payment for that portion of
pile not driven will be made at 75 percent of the bid unit price and no other
payment will be made for making the cut-off. Payment for build-ups will be
made at 125 percent of the bid unit price. Payment for splices, as specified,
will be made at 18 times the unit price per foot bid for piling. Should the
actual pile length provided vary by more than 25 percent from that specified
as a basis for bidding, at the direction of the Contracting Officer, the unit
price per linear foot will be adjusted in accordance with the provisions of
Clause 4 of the General Provisions. Piles required to be pulled at no fault
of the Contractor will be paid for at the bid unit price for furnishing and
driving pile in its original position plus 25 percent of this amount to cover
the cost of pulling. Such pulled piles when redriven will be paid for at 25
percent of the bid unit price for the length driven. Payment for each
acceptably provided complete test loading of a single pile will be made at the
contract unit price per test, which price shall include furnishing, placing,
and removing testing equipment, and placing and removing test loads. At the
direction of the Contracting Officer, load tests may be waived at a credit to
the Government of the unit price bid therefor.

---END---
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SECTION 0250I. STORM DRAINAGE SYSTEMS

I. APPLICABLE PUBLICATIONS: The following publications of the issues
listed below, but referred to hereinafter by basic designation only, form a
part of this specification to the extent required by the references thereto:

1.1 Federal Specifications:

RR-F-621B

RR-G-661C

SS-S-210A
& Am

WW-P-402C
& Am

WW-P-405B
& Am

WW-P-421D

Frames, Covers, Gratings, Steps, Sump and Catch Basin,
Manhole.
Grating, Metal, Bar Type (Floor, Except for Naval
Vessels).
Sealing Compound, Preformed Plastic, for Expansion Joints
and Pipe Joints.
Pipe, Corrugated (Aluminum Alloy).

Pipe, Corrugated (Iron or Steel, Zinc Coated).

Pipe, Cast Gray and Ductile Iron, Pressure.

1.2 American Society for Testing and Materials (ASTM):

A 74-72
C 14-75
C 32-73
C 62-75a

C 76-76
C 139-73

C 443-76

C 478-75
C 7OO-75

D 1056-73
D 2729-75

Cast-Iron Soil Pipe and Fittings.
Concrete Sewer, Storm Drain, and Culvert Pipe.
Sewer and Manhole Brick (Made from Clay or Shale).
Building Brick (Solid Masonry Units Made From Clay or
Shale).
Reinforced Concrete Culvert, Storm Drain and Sewer Pipe.
Concrete Masonry Units for Construction of Catch Basins
and Manholes.
Joints for Circular Concrete Sewer and Culvert Pipe, Using
Flexible, Watertight, Rubber Type Gaskets.
Precast Reinforced Concrete Manhole Sections.
Extra Strength and Standard Strength Clay Pipe and
Perforated Clay Pipe.
Sponge and Expanded Cellular Rubber Products.
Poly (Vinyl Chloride) (PVC) Sewer Pipe and Fittings.

1.3 American National Standards Institute (ANSI):

A21.1-(1967)(R1972) Thickness Design of Cast-iron Pipe.
A21.6-1975 Cast-lron Pipe Centrifugally Cast in Metal Molds for Water

or Other Liquids.
A21.8-1975 Cast-iron Pipe Centrifugally Cast in Sand-lined Molds, for

Water or Other Liquids.
A21.10-1971 Gray-iron and Ductile-iron Fittings, 2 in. Through 48 in.,

for Water and Other Liquids.
A21.11-!972 Rubber Gasket Joints for Cast-iron and Ductile-lron

Pressure Pipe and Fittings.
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A21.15-1975

A21.51-1976

Flanged Cast-lron and Ductile-lron Pipe With Threaded
Flanges.
Ductile-lron Pipe, Centrifugally Cast in Metal Molds or
Sand-lined Molds, for Water or Other Liquids.

1.4 North Carolina Department of Transportation (NCDOT):

"Standard Specifications for Roads and Structures", dated
July I, 1978.
"Roadway Standards", dated July I, 1972.

1.5 LANTDIV Plates:

SD-I
SD-3
SD-4
SD-5! SD-6
SD-7
SD-9
SD-11
SD-12
SS-3

Standard Catch Basin.
Standard Airfield Catch Basin.
Standard Airfield Shallow Catch Basin, Types "A" and "B".
Standard Curb Inlet, Type "A" 4 foot throat.
Standard Curb Inlet, Type "B" 7 foot throat.
Standard Manhole, Drainage.
Gravity Concrete Headwall, Type "A".
Reinforced Concrete Headwall, Type "C".
Airfield Catch Basin Frame Details, Standard Type "A".
Cleanout Detail

2. QUALITY CONTROL: All field tests to determine conformance with the
specified requirements shall be performed in the presence of the Contractor’s
Quality Control Representative.

3. SUBMITTALS:

3.1 Material Tests and Test Reports: The testing requirements for
materials incorporated in referenced documents will be waived provided the
manufacturer submits certificates stating that previously manufactured
materials have been tested by recognized laboratories, that such materials
meet testing requirements specified, and that the materials furnished for this
project are of the same type, quality, manufacture and make as that tested.
Copies of the test reports need not be submitted except as specifically
requested by the Contracting Officer.

3.2 Certificates: Submit certificates from the manufacturer attesting
that the following products conform to all requirements of this specification
and of reference documents:

(a) Pipe and Jointlng Materials

(b) Brick

(c) Masonry Units

(d) Precast Manholes
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(e) Frames, Grates, and Covers for Drainage Structures

3.2.1 Sample Certificate: The certificate shall not contain statements
that could be interpreted to imply that the product does not meet all
requirements specified, such as "as good as"; "achieve the same end use and
results as materials formulated in accordance with the referenced
specifications"; "equal or exceed the service and performance of the specified
material". The certificate should simply state that the product conforms to
all requirements specified.

SAMPLE CERTIFICATE

The manufacturer hereby certifies that the following products being furnished
for this project conform to all requirements of the project specification and
of the reference specifications listed:

MANUFACTURER AND PRODUCT REFERENCE SPECIFICATION

John Doe Company
Portland Cement, Type I ASTM C150-74, Type I

SIGNATVRE AND TITLE

3.3 Catalog Data: Submit complete descriptive literature for each type
of each of the following items. Data which describe more than one type, size,
model, or item shall be clearly marked to indicate which type, size, model, or
item the Contractor intends to provide. Data shall be sufficient to show
conformance to specified requirements.

(a) Frames, Grates, and Covers for Drainage Structures.

(b) Pipe Couplings and Gaskets.

(c) Precast Manholes.

(d) Shear Gates.

4. STORAGE AND HANDLING: Proper facilities shall be provided for
handling and lowering sections of pipe into place to avoid injury or damage.
Damaged pipe or pipe with damaged coatings shall be removed from the site and
replaced with satisfactory pipe at no additional cost to the Government.

5. MATERIALS:

5.1 Concrete Pipe: Pipe size under 12-inch diameter shall be
nonreinforced concrete pipe. Pipe sizes 12-inch diameter through 24-1nch
diameter may be either reinforced or non-reinforced concrete pipe. Pipe sizes
larger than 24-inch diameter shall be reinforced concrete pipe.

5.1.1 Non-Reinforced Concrete Pipe: ASTM C14, Class 2.
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5.1.2 Reinforced Concrete Pipe: ASTM C76. Class III.

5.2 Joints for Concrete Pipe:
types:

Joints shall be one of the following

(a) Bell and spigot with rubber gaskets

(b) Tongue and groove with rubber gaskets

(c) Tongue and groove with preformed plastic gaskets

5.2.1 Rubber Gaskets: &ST C443. Only a neutral agent shall be used as
a lubricant.

5.2.2 Preformed Plastic Gaskets: SS-S-210, type I-rope form.

5.3 Corrugated Metal Pipe:

5.3.1 Corrugated Iron Or Steel Pipe: WW-P-405 for Class I or II, Shape
I, Coating C. Minimum gage of metal, before coating, shall be as indicated in
the following table:

Pipe Diameters 12"-24" 30"-36" 42"-54" 60"-72"

Minimum Gge 16 14 12 10

5.4 Joints in Corrugated Metal Pipe: Joints shall be watertight Joints.

5.4.1 Watertight Joints: Coupling bands shall be as specified in the
referenced federal specification for the pipe, except that connecting angles
shall be omitted and circumference of the band shall be such that, when
coupled, there will be a 3-1nch lap. Coupling bands shall be coated with
same bituminous material as pipe. For tightening each coupling band, four
I/2-inch diameter zinc-coated steel rod hoops with silo lugs shall be
provided. On riveted pipe the longitudinal seam rivets which would be under
the coupling band shall be omitted and that portion of the seam welded. At
the option of the Contractor, watertight Joints may be made using one of the
following methods:

(a) Watertight joints in corrugated metal pipe may be made with
coupling bands and flat rubber gaskets. Gaskets shall be made of 3/8-inch
thick by 7-inch minimum width closed cell, expanded synthetic rubber
fabricated in the form of a cylinder with a diameter approximately 10 percent
less than the nominal pipe size. Gasket material shall conform to ASTM DI056,
Grade RE-43. Coupling bands may be one or two pieces and of the angle-lug,
rod-and-lug, or U-bolt type and shall be bituminous coated as specified for
the pipe. The exterior rivet heads in the longitudinal seam under the
coupling band shall be countersunk, or the rivets shall be omitted and the
seam welded.
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(b) Watertight Joints in Corrugated Metal Pipe may also be made

utiliming the coupling band and ’O’-ring gasket system. The ’O’-ring gaskets

shall be 13/16-inch diameter rubber gaskets conforming to ASTM C443. One
gasket shall be installed in the first corrugation of each pipe section being

joined. Coupling bands shall be manufacturer’s standard watertight coupling

bands for this system, containing one corrugation on each end to engage the
second corrugation of the pipe sections being Joined. Pipe shall have at
least two annular corrugations rolled into each end for fitting of gaskets and

engaging corrugations on the band. Bands shall be galvanized steel O.064-inch
minimum thickness and 10-1/2-inch minimum width, and shall be fitted with

assembly bar and strap, and two I/2-inch bolts.

5.5 Cast-iron Pipe:

5.5.1 Cast-iron pipe shall conform to the applicable requirements of

WW-P-421 for Grade A, B, or C, as modified herein. Pipe shall be thickness

Class 22 for cast gray iron pipe and thickness Class 50 for cast ductile iron

pipe, except as otherwise specified for flanged pipe. Pipe shall have

cement-mortar lining and shall have ends suitable for Joints specified

hereinafter.

(a) Gray cast-iron pipe shall conform to the applicable

requirements of ANSI A21.6 or ANSI A21.8, except as modified by WW-P-421, and

except that flanged pipe shall conform to ANSI A21.15 minimum 150 PSI working
pressure, outside coated, cement-mortar lined.

(b) Ductile-iron pipe shall conform to the applicable
requirements of ANSI A21.51, except as modified by WW-P-421, and except that

flanged pipe shall conform to ANSI A21.15, minimum 150 PSI working pressure,
outside coated, cement-mortar lined.

5.5.2 Joints for Cast Gray and Ductile Iron Pipe:

(a) Push-On Joints: Shape of pipe ends shall conform to the

applicable requirements of WW-P-421 for Type II pipe. Conformation of ends
for fittings shall conform to the applicable requirements of ANSI A21.11 (AWWA
C111). Gaskets and lubricants for pipe and fittings shall conform to the

applicable requirements of ANSI A21.11 (AWWA C111). Drawings of the joint and
gasket shall be furnished. Push-on Joints shall also meet the applicable
requirements of UL 194.

(b) Mechanical Joints: Dimensional and material requirements for
pipe ends, glands, bolts and nuts, and gaskets shall conform to the applicable
requirements of ANSI A21.11 (AWWA C111) or to the applicable requirements
specified for Type III pipe in WW-P-421. Mechanical Joints shall also meet
the applicable requirements of UL 194.

(c) Flanged Joints: Ends of pipe and fittings shall be provided
with cast-iron flanges conforming to the applicable requirements of ANSI
A21.15. Bolts, nuts, and gaskets for flanged connections shall conform to the
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reco,endations in the Appendix to ANSI A21.15.
rubber, I/8-inch thick.

Gaskets shall be plain

5.6 Poly (Vinyl Chloride) (PVC) Sewer Pipe and Fittings: ASTM D 2729.

5.7 Cast Iron Soil Pipe and Fittings: ASTM A74.

5.8 Perforated Pipe:

5.8.1 Poly (Vinyl Chloride) (PVC) Sewer Pipe and Fittings: ASTM D "2729.

5.8.2 Clay Pipe and Fittings: ASTM C700, Standard Strength.

5.8.3 Joints for Clay Pipe: Compression Joints conforming to ASTM C425.

5.9 Shear Gates: Iron body, bronze mounted. Wedges shall be bolted on
to permit replacement without replacement of frame. Frame end to match
receiving pipe. Lifting handle shall be of the length indicated.

5.10 Floor Drains: 13" round tap, bottom outlet, coated cast iron floor
drain with double drainage flange, weepholes, bottom outlet inside caulk
connection, round tap and medium duty loose set anti-tilting grate with
perimeter drainage slots. Grate free area shall be a minimum of 60 square
inches.

5.11 Drainage Structures: Unless indicated otherwise on the drawings or
specified otherwise herein, drainage structures shall be in accordance with
the LANTDIV Plates at the end of this section. Structures shall be
constructed of clay brick, solid concrete masonry units, or cast-in-place
concrete, except that airfield catch basins, headwalls, gutters and top of
curb inlets, and bases of all structures shall be concrete. Precast concrete
structures may be provided at the Contractor’s option. The appllcable LANTDIV
Plate numbers for each respective type of structure is as follows:

Standard Catch Basin
Standard Airfield Catch Basin
Standard Airfield Shallow Catch Basin
Standard Curb Inlet, Type A
Standard Curb Inlet, Type B
Standard Manhole
Gravity Concrete Headwall
Reinforced Concrete Headwall
Airfield Catch Basin, Grate and Frame

Details, Standards
Cleanout Detail LANTDIV Plate SS-3

LANTDIV Plate SD-I
LANTDIV Plate SD-3
LANTDIV Plate SD-
LANTDIV Plate SD-5
LANTDIV Plate SD-6
LANTDIV Plate SD-7
LANTDIV Plate SD-9
LANTDIV Plate SD-11

LANTDIV Plate SD-12

5.11.1 Brickwork: ASTM C32 for standard size, Grade MS, or ASTM C62 for
standard size, grade SW brick, except that the absorption test will be waived.
Joints in walls other than circular shall be laid in stretcher courses with
every 5th course to be a header course with full close Joints. Cement mortar
shall be mixed in the proportion of one part Portland cement and 2 parts of
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approved mortar sand. The quantity of water in the mixture shall be

sufficient to produce a stiff workable mix. Water shall be potable and free
from harmful acids, alkalies and organic impurities. The mortar shall be used
within 30 minutes after the ingredients are mixed with water.

5.11.2 Solid Concrete Masonry Units: ASTM C139. Masonry units shall be
laid in horizontal courses with vertical joints broken; shall be laid in

mortar and all joints shall be completely filled with mortar. Mortar shall be
as specified above for brickwork.

5.11.3 Metal Work: Except as specified or indicated otherwise, material
shall conform to the requirements of RR-F-621 and shall be of cast iron.
Frames, covers, and gratings in paved areas and where otherwise indicated or
specified shall be of the "traffic" design of RR-F-621. Steel shapes, plates,
bars, and rods shall be standard eommerclal steel. Surfaces of steel frames
and covers shall be cleaned, primed, and painted as specified in section

titled, "Field Painting". Frames and covers of steel shall be welded by
qualified welders in accordance with standard commercial practice. Steel

gratings shall be of welded construction and conform to the applicable

requirement of RR-G-661, type I, end banded. Steps are required in manholes

and catch basins more than 4 feet deep.

5.11.4 Precast Concrete Manholes: Risers and tops shall conform to ASTM
C478, except that spacing of manhole steps or ladder rungs shall not exceed 12
inches. They shall be laid in full beds of mortar. Concrete precast and
cast-in-place bases shall have smooth inverts accurately shaped to a
semi-circular bottom conforming to the inside contour of the adjacent sewer
sections. Changes in direction of the sewer and entering branches into the
manhole shall have a circular curve in the manhole invert of as large a radius

as the size of the manhole will permit. Joints in precast sections shall be
made with preformed plastic gaskets conforming to SS-S-210. Precast manholes
shall be provided with a 12-inch layer of gravel bedding under the concrete
bases of the manholes.

5.11.5 Headwalls: Headwalls shall be constructed of concrete.

5.12 Flared Ends: NCDOT "Standard Specifications for Roads and
Structures" and "Roadway Standards". Material used shall be the same as that
used for the pipe. Flared ends are in addition to the lengths of pipe shown.
Grading at flared ends, unless otherwise shown, shall be in accordance with
the applicable standards of the NCDOT "Roadway Standards" with respect to the
type of material used for flared ends, i.e., concrete or metal.

5.13 Flap Valves: Iron body, bronze mounted with bronze hinge pin, flap
ring, and seat ring. Frame end to match receiving pipe.

6. REQUIREMENTS: Work in this section includes storm drainage systems
outside of buildings and subdrain systems. Drain piping within buildings and
within the five-foot building line (line drawn five feet outside the outside
face of building walls and parallel thereto) is specified in the section
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entitled "Plumbing", except for subdrain systems which are specified herein.
Concrete, or corrugated metal pipe shall be used for storm drainage system,
except as otherwise indicated. Manholes, catch basins, Junction boxes, and
inlets shall be constructed of masonry or reinforced concrete. Excavating,
trenching, backfilling, and density tests are specified in section entitled,
"Earthwork". Concrete is specified in section entitled, "Cast-In-Place
Concrete".

7. INSTALLATION: Each section of pipe shall be carefully examined
before bein lald, and defective or damaged pipe shall not be used. Proper
facilities shall be provided for lowering sections of pipe into trenches.
Liftin lugs in vertically enlonated metal pipe shall be placed in the same
vertical plane as the major axis of the pipe. Under no circumstances shall
pipe be laid in water, and no pipe shall be laid when trench conditions or
weather are unsuitable for such work. Diversion of drainage or dewatering of
trenches durin construction shall be provided as necessary. Pipe shall be
lald true to the rades indicated and shall rest upon the pipe bed for the
full length of each section. Provide batterboards spaced not more than 26
feet apart along the trench for checking installation of pipe to insure proper
slope and elevation. Laser beam method may be used for insurin proper slope
and elevation. Runs of pipe shall be laid with outside laps or grooved ends
upgrade beginnin at the lower end of the pipe line. Pipe havin its grade or
Joint disturbed after laying shall be taken up, cleaned, and relaid. When
pipes are protected by head walls or connect with drainage structures, the
exposed ends of the pipe shall be placed or cut flush with the face of the
structure. After the pipe is out, the rough edges shall be smoothed up in n
approved manner. All pipe shall be laid so that markings are on top and the
inner surfaces abut neatly, tightly, and smoothly. All pipe in place shall be
inspected and approved before being covered and concealed.

7.1 Corrugated Metal Pipe Joints: Pipes shall be butted to forq a smooth
Joint; the space between the pipe and coupling bands shall be kept free from
dirt and grit so that the corrugations fit snugly. The coupling band while
being tightened shall be tapped with a softhead mallet of wood, rubber, or
plastic to take up slack and insure a tight joint. The annular space between
abutting sections of paved invert pipe in sizes 30-inches and larger shall be
filled with bituminous material after jointin. Couplin band bolts and
damaged areas of the coupling bands and pipe shall be given a coating of
asphalt cement. Pipe on which the asphalt coatin has been damaged to such
extent that satisfactory field repairs cannot be made will be rejected.

7.2 Concrete Pipe Joints:

7.2.1 Rubber gasket and preformed plastic Joint installation shall be in
accordance with the printed reeom=endations of the manufacturer of the Joint
material. Surfaces to receive lubricants, cements, or adhesives shall be
clean and dry. Gaskets and Jointing materials shall be affixed to the pipe
not more than 24 hours prior to the installation of the pipe, and shall be
protected from the sun, blowing dust, and other deleterious agents at all
times. Gaskets and Jointlng materials shall be inspected before installation
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of the pipe, and any loose or improperly affixed gaskets and Jointing
materials shall be removed and replaced. The pipe shall be aligned with the
previously installed pipe, and the joint pulled together. If, while making
the Joint, the gasket or jointing material becomes loose and can be seen
through the exterior Joint recess when the Joint is pulled up to within one
inch of closure, the pipe shall be removed and the joint remade.

7.3 Watertight Joints in Corrugated Metal Pipe:

7.3.1 Rod Hoop and Silo Lugs: The coupling bands shall be attached and
drawn tight by means of four I/2-inch diameter steel rod hoops and silo lugs.
The ends of the band shall lap 3-inches under the lugs. Before connecting
band is placed around the pipe, the ends of the pipe which will be in contact
with the band shall be coated with cold applied bituminous material or the
contact surface of the band and pipe shall be wiped with a bituminous solvent.
The band shall be tightened evenly until flow of the bituminous material
terminates.

7.3.2 Couplings and Flat Gaskets: Installation of gaskets shall be in
accordance with the recommendations of the gasket manufacturer in regard to
the use of lubricants and cements and other special installation requirements.
The gasket shall be placed over one end of a section of pipe for half the
width of the gasket; the other half being doubled over the end of the same
pipe. When the adjoining section of pipe is in place, the doubled-over half
of the gasket shall then be rolled over the adjoining section. Any unevenness
in overlap shall be corrected so that the gasket covers the ends of the pipe
sections equally. Connecting bands shall then be centered over the adjoining
sections of pipe, and rods or bolts placed in position and nuts tightened.
The band shall be tightened evenly, even tension being kept on the rods or
bolts, and the gasket shall be closely observed to see that it is seating
properly in the corrugations.

7.3.3 Couplings and ’O’-Ring Gaskets: Installation of the gaskets and
coupling bands shall be in accordance with the printed instructions of the
pipe and gasket manufacturers. The end corrugation on each end of abutting
pipe sections shall be provided with an ’O’-ring gasket. The corrugations on
the band shall mate into the adjacent corrugation on each end of the pipe.
The band shall be tightened evenly, even tension being kept in the bolts, and
gaskets shall be properly seated.

8. TEST PROCEDURES: A light held in a manhole shall show a practically
full circle of light through the pipe when viewed from the adjoining end of
the line. Lines under pavement shall be tested for infiltration by means of a
suitable weir or other device as directed. When determination of infiltration
is not practicable because of dry trench conditions, and exfiltration test
shall be applied by filling with water so that the hydraulic head will be at
least 4 feet above the crown of the upper end of the section being tested.
The amount of leakage (infiltration or exfiltration) shall not exceed 500
gallons per inch of diameter per day per mile of pipe. Water for testing
shall be furnished by the Contractor.

---END---
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SECTION 02608. BITUMINOUS CONCRETE PAVEMENT

I. APPLICABLE PUBLICATIONS: The following publications of the issues
listed below, but referred to elsewhere by basic designation only, form a part
of this specification to the extent indicated by the references thereto.

1.1 Federal Specifications:

TT-P- 115E Paint, Traffic, Highway, White and Yellow.

1.2 American Association of State Highway and Transportation Officials
(AASHTO):

M82-70
M140-70
M156-70

M226-70
T96-721

Cut Back Asphalt (Medium Curing Type).
Emulsified Asphalt (Rapid Setting and Slow Setting).
Mixing Plants for Hot Mixed, Hot Laid Bituminous Paving
Mixtures.
Viscosity Graded Asphalt Cement.
Resistance to Abrasion of Small Size Coarse Aggregate by
Use of the Los Angeles Machine.

1.3 American Society for Testing and Materials (ASTM):

A153-73
A446-72

B209-74

Zinc Coating (Hot-Dip) on Iron and Steel Hardware.
Steel Sheet, Zinc Coated (Galvanized) by the Hot-Dip
Process, Physical (Structural) Quality.
Aluminum Alloy Sheet and Plate.

1.4 American National Standards Institute (ANSI):

D6.1-1971 Manual on Uniform Traffic Control Devices for Streets and
Highways.

1.5 North Carolina Department of Transportation (NCDOT):

Standard Specifications for Roads and Structures, dated
July I, 1978.

2. SUBMITTALS:

2.1 Certificates: Submit certificates from the manufacturer attesting
that the following products conform to all requirements of this specification
and of reference documents:

a. Base Course Materials
b. Asphalts and Asphalt Cement
c. Paint
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2.1.1 Sample Certificate: The certificate shall not contain statements
that could be interpreted to imply that the product does not meet all
requirements specified, such as "as good as"; "achieve the same end use and
results as materials formulated in accordance with the referenced
specification"; "equal or exceed the service and performance of the specified
material". The certificate should simply state that the product conforms to
all requirements specified.

SAMPLE CERTIFICATE

The manufacturer hereby certifies that the following products being furnished
for this project conform to all requirements of the project specifications and
of the reference specifications listed:

MANUFACTURER AND PRODUCT REFERENCE SPECIFICATION

John Doe Company
Portland Cement, Type I ASTM C150-74, Type I.

SIGNATURE AND TITLE

2.2 Job Mix Formula: Before starting any work, the formula including
mixing temperature, shall be submitted to the Contractor’s Quality Control
Representative for approval. The submission shall include a certified
laboratory analysis of mix composition and the Marshall test value obtained
therefrom for stability, void content, and flow. After the job mix formula is
established and approved, all mixtures furnished shall conform to the ranges
of tolerances specified in the referenced NCDOT specifications.

2.3 Material Tests and Test Reports: The testing requirements for
materials incorpommted in referenced documents will be waived provided the
manufacturer submits certificates stating that previously manufactured
materials have been tested by recognized laboratories, that such materials
meet testing requirements specified, and that the materials furnished for this
project are of the same type, quality, manufacture and make as that tested.
Copies of the test reports need not be submitted except as specifically
requested by the Contracting Officer.

3. MATERIALS:

3.1 Stone Base Course: Materials shall be in accordance with the NCDOT
"Standard Specifications for Roads and Structures, Section 905 and 910 for
Aggregate Base Course, Standard Size No. ABC. When tested in accordance with
AASHTO T96, Test Grading A, aggregate shall show a loss not greater than 55
percent.

3.2 Bituminous Concrete Base Course: Materials shall be in accordance
with NCDOT "Standard Specifications for Roads and Structures", Section 630,
Bituminous Concrete Base Course, Type HB.
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3.3 Bituminous Prime Coat: Material for bituminous prime coat shall be
Grade MC-70 cut back asphalt conforming to AASHTO M82, or Grade SS-I
emulsified asphalt conforming to AASHTO M140.

3.4 Bituminous Tack Coat: Material for bituminous tack coat shall be
asphalt cement AC-20 viscosity grade conforming to AASHTO M226.

3.5 Bituminous Concrete Binder Course: Materials and mix shall be in
accordance with NCDOT "Standard Specifications for Roads and Bridges", Section
640, Bituminous Concrete Binder Course, Type H.

3.6 Bituminous Concrete: Materials and mix shall be in accordance with
the NCDOT "Standard Specifications for Road and Structures", Section 645, Type
I-I or I-2 Surface Course. Asphalt cement shall be AC-20 viscosity grade
conforming to AASHTO M226.

3.7 Paint: Pavement marking paint shall conform to TT-P-115 and shall
be white, unless otherwise shown.

3.8 Traffic Control Signs: Signs shall be in conformance with the
applicable requirements of ANSI D6.1 Manual on Uniform Traffic Control
Devices. The sign panel shall be fabricated from galvanized steel having a
nominal thickness after galvanizing of 0.0628 inches or from 0.081 inch
thickness aluminum. The steel shall meet the requirements of ASTM A446 for
Grade A steel, coating designation G165. The galvanizing shall be done by the
minimized spangle process. The aluminum shall meet the requirements of ASTM
B209 for alloy 6061-T6.

3.8.1 Sign Faces: Signs shall be faced with reflective sheeting
consisting of spherical gens elements embedded within transparent plastic
having a smooth, flat outer surface. The sheeting shall be weather resistant
and have a protective pre-coated adhesive backing. Color of the reflective
sheeting shall be within the tolerance limits of the Color Tolerance Charts
prepared by the U.S. Federal Highway Administration, when compared with the
charts under lighting conditions specified therein.

3.8.2 Sign Posts and Hardware: Sign posts shall be U-channel type heavy
rail finished in green enamel. All nuts, bolts, washers, and other hardware
shall be galvanized in accordance with ASTM A153.

3.9 Wheel Stops: Precast concrete units varying only in nonessential
details from the units detailed on the drawings shall be provided. Concrete
shall have a compressive strength of 3,000 p.s.i. The maximum size of coarse
aggregate shall be I-I/2 inches. Concrete shall have a slump of not more than
3 inches. The concrete mixtures shall have air content by volume of concrete,
based on measurements made immediately after discharge from the mixer, of
4-I/2 plus or minus I-I/2 percent. The reinforcement shall comply with
requirements of the section entitled "Cast-In Place Concrete". Attachment
rods and painting shall be as indicated on the drawings.
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MIX PLANT: Bituminous mix plant shall conform to AASHTO M156.

5. REQUIREMENTS: The work includes construction of a crushed stone base

with priming coat, a bituminous concrete base with tack coat on Holcombe

Blvd., a bituminous concrete binder course and/or a bituminous concrete
surface course as indicated by the typical sections. Preparation of the

subgrade shall be as specified under the section of this specification
entitled "Earthwork". Except as specified herein or indicated on the

drawings, all work and materials shall be in accordance with the NCDOT
"Standard Specifications for Roads and Structures". The provisions therein
for method of measurement and payment do not apply. Aggregates for the
bituminous mix shall be crushed stone.

6. CONSTRUCTION:

6.1 Crushed Stone Base Course: Spreading of the base material shall
begin at the point nearest the source of supply. Hauling shall be done and

traffic permitted over the base to assist in compaction. Any ruts formed by
the traffic shall be carefully filled and re-rolled. After the base course is
in place, machining and rolling shall continue until the surface is smooth,
hard, well bonded, and true to the designed cross section. Compaction of 100
percent of maximum density, as determined by the method specified in the
section entitled "Earthwork", shall be obtained in the base course. The base

shall be machined as often as necessary to maintain it smooth and true to
grade and cross section until the surface course is applied.

6.2 Bituminous Prime Coat: A bituminous prime coat shall be provided on

the finished stone base course. Prime coat material shall be applied at a
uniform rate of 0.35 gallon residual asphalt per square yard. Prime coat
shall be allowed to cure for a period of at least 8 hours prior to placing
the surface material. The prime coat shall be applied only when the surfaces
to be treated are dry and atmospheric temperature is at least 50 degrees
Fahrenheit. The treated surfaces shall be maintained and protected from

damage until the bituminous paving material is placed. Any surface glaze on
the base course shall be removed by approved methods Just prior to application
of the prime coat.

; 6.3 Bituminous Concrete Base Course: The bituminous plant mix shall

produced, transported to the site, and placed in accordance with NCDOT
"Standard Specifications for Roads and Bridges", Section 610, Bituminous Plant
Mix Pavements, General.

6. Bituminous Concrete Binder Course: The bituminous plant mix shall
be produced, transported to the site, and placed in accordance with NCDOT
"Standard Specifications for Roads and Bridges", Section 610, Bituminous Plant
Mix Pavements, General.

6.5 Bituminous Tack Coat: A bituminous tack coat shall be provided on

the surface of old pavements and on newly constructed bituminous base and
binder courses. Tack coat material shall be applied at a uniform rate of from
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0.03 to 0.10 gallon per square yard. No more tack coat material should be
applled than can be covered with binder or surface course during the following
day’s operation. No binder or surface materlal shall be deposited thereon
until the tack coat has sufficiently cured. Contact surfaces of headers,
curbs, gutters, manholes, vertical faces of old pavements, and all exposed
transverse and longitudinal edges of each course shall be painted or sprayed
with tack coat before mixture is placed adjacent to such surfaces.

6.6 Bituminous Concrete Surface Course:

6.6.1 Placing Temperature: The temperature of the asphalt mixture at
the time of dumping into the mechanical spreader shall be not less than 225
degrees Fahrenheit. Mixtures which have a temperature of less than 225
degrees Fahrenheit when dumped into the spreader will be rejected.

6.6.2 Joints: Where new pavement abuts existing flexible pavement, the
existing surfacing course shall be cut back along uniform lines approximately
six inches from the edge. The cut shall be made vertically and extend the
full depth of the surfacing course. Prior to placing the surfacing course,
the exposed edge of all cold Joints shall be painted with a thin layer of
asphalt cement.

6.6.3 The spreading and finishing equipment shall be capable of

spread ,th.e. btaousl mixture to a uniform density .and strikin a smoeth
finshPeo rdss section and freefro inequalitles. The screed shall be
adjustable to shape the surface to true cross section.

6.6.4 Compaction: Equipment and compaction procedures shall be in
accordance with the referenced standard highway specifications, modified if
necessary to produce the density specified hereinafter.

6.6.5 Placing of the surface course shall be as nearly continuous as
possible. The roller shall pass over the unprotected end of the mixture only
when laying is discontinued for sufficient time to permit the mixture to cool,
in which case a Joint shall be made by cutting back the surface course to
expose a granular surface for its full depth to bond with the fresh mixture.
When laying is resumed, the exposed edge shall be coated with hot asphalt
cement and the fresh mixture raked against the Joint, thoroughly tamped with
hot tamps and rolled. The surface course shall be compacted to a density of
at least 96 percent of that obtained in the laboratory specimen.

6.6.6 Bituminous materials or mixtures shall not be produced or placed
when weather is rainy or foggy, when the base course is frozen or shows any
evidence of excess moisture, or when the air temperature is less than 40
degrees Fahrenheit in the shade away from artificial heat.

6.6.7 Finished surfaces shall be uniform in texture and appearanc and
free of cracks and creases.
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6.6.8 Protection of Pavement: After final rolling, no vehicular traffic

of any kind shall be permitted on the pavement until it has cooled and

hardened, and in no case in less than six hours.

7. PAVEMENT MARKING: Vehicle parkin spaces and pavement marking shall

be marked with painted lines 4-inches in width. Workmanship shall be first

class in every respect. Paint shall not be applied on fresh bituminous

concrete; a waiting period of at least 7 days shall elapse after completion of

the bituminous concrete pavin before application of the paint. Paint shall

be applied to clean, dry surfaces only and shall be protected from all traffic

until thoroughly dry. The paint film shall be uniform and of sufficient

thickness to completely conceal the pavement.

8. TRAFFIC SIGNS: All traffic signs shall be set in 6 n diameter holes

filled with concrete to a minimum depth of 36 inches. Height, lateral

clearance, position and erection of signs shall conform to the "Manual on
Uniform Traffic Control Devices for Streets and Highwaysn, ANSI D6.1.

9. WHEEL STOPS: Units shall be placed where indicated on the drawings.

Wheel stops shall be securely anchored as indicated and they may be shimmed

with bituminous surface mix where necessary.

10. TESTS: All tests to determine conformance to the specified

requirements shall be performed by the Contractor’s Quality Control

Organization. The following minimum number of tests shall be performed to
insure compliance with the thickness and compaction requirements for base

course and bituminous concrete binder and surface courses and Job-mix
requirements for bituminous concrete pavement:

(a) Thickness of base course and bituminous concrete binder and

surface courses one test for each 500 square yards or fraction thereof.

(b) Density of base course one laboratory test for the project

and one field test for each 1000 square yards or fraction thereof of each

lift.

(c) Bituminous concrete Job-mlx test one test for each 400 tons
or fraction thereof of each mix to determine gradation and bitumen content.

(d) Density of bituminous concrete binder and surface courses one

field test for each 1000 square yards or fraction thereof.

---END---



SECTION 02609. PAVEMENT REMOVAL AND REPLACEMENT

I. APPLICABLE PUBLICATIONS: The following publications of the issues
listed below, but referred to elsewhere by basic designation only, form a part
of this specification to the extent indicated by the references thereto.

1.1 Non-Government Specifications and Standards:

North Carolina Department of Transportation (NCDOT): Standard Specifications
for Roads and Bridges, dated July I, 1978

2. QUALITY CONTROL: Ouality control provisions of the sections
entitled "Earthwork", and "Bituminous Concrete Pavement", shall apply with
respect to applicable construction specified in this section.

3. SUBMITTALS:

3.1 Materials Tests and Test Reports: The testing requirements for
materials incorporated in referenced documents will be waived provided the
manufacturer submits certificates stating that previously manufactured
materials have been tested by recognized laboratories, that such materials
meet testing requirements specified, and that the materials furnished for this
project are of the same type, quality, manufacture and make as that tested.
Copies of the test reports need not be submitted except as specifically
requested by the Contracting Officer.

3.2 Certificates: Submit certificates from the manufacturer attesting
that the followir products conform to all requirements of this specification
and of reference documents:

a. Base materials
b. Asphalts and asphalt cement
c. Bituminous Concrete Mix

3.2.1 Sample Certificate: The certificate shall not contain statements
that could be interpreted to imply that the product does not meet all
requirements specified, such as "as good as"; "achieve the same end use and
results as materials formulated in accordance with the referenced
specification"; "equal or exceed the service and performance of the specified
material". The certificate should simply state that the product conforms to
all requirements specified.

SAMPLE CERTIFICATR

The manufacturer hereby certifies that the following products being furnished
for this project conform to all requirements of the project specifications and
of the reference specifications listed:
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4ANUFACTURER AND PRODUCT REFERENCE SPECIFICATION

John Doe Company
Portland Cement, Type I ASTM C150-7,, Type I.

SIGNATURE AND TITLE. REQUIRemENTS:

.1 General: Where trenches, pits or other excavations are made in

exlstin roadways and other areas of pavement where surface treatment of any
kind exists, such surface treatment or pavement shall be restored to the same
thickness and in the same kind as prevlously existed, except as otherwise
specified, and to match and tie into the adjacent and surrounding existing
surfaces in a neat and acceptable manner.

.2 Pavement removal shall be accomplished with a straiEht llne cut made
12 inches beyond the edge of the excavation to permit proper replacement.
Removed pavement and debris and spoil material shall be removed from the
limits of the station.

.3 Backfilllng and tamping of the disturbed area, prior to the estab-
lishment of the surface treatment, shall be in layers not to exceed six inches
of loose depth, compacted as specified in the section entitled "Earthwork".. Bituminous: The type and thickness of surface and base as formerly
existed shall be replaced. The replacement surface and base shall extend a
minimum of 12 inches on each side of the excavated opening. The thickness of
the replacement material shall be sufficient to provide a base and surface of
equivalent streng to the undisturbed base and surface. Stone base course
shall be in accod-ance with Section 520, and bituminous base and pavements
shall be in accordance with Division 6, NCDOT "Standard Specifications for
Roads and Bridges". The cut edges of bituminous pavement shall be painted
with Grade RC-250 cut-back asphalt, AC-20 viscosity grade asphalt cement, or
SS-I emulsified asphalt to provide a good bond. Prime coat consisting of
MC-70 liquid asphalt or SS-I emulsified asphalt shall be applied on agreEate
base course at the rate of 0.35 gallons residual asphalt per square yard.

---END---
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SECTION 02613. PORTLAND CEMENT CONCRETE PAVEMENT FOR HELIPAD

I. APPLICABLE PUBLICATIONS: The following publications of the issues

listed below, but referred to hereafter by basic designation only, form a part

of this specification to the extent indicated by references thereto:

1.1 Federal Specifications:

O-C- I05D
& Am

UU-B-790A

CCC-C-467C
DDD-M-148

Calcium Chloride, Dihydrate and Calcium Chloride,
Anhydrous; Technical.
Building Paper, Vegetable Fiber: (Kraft, Waterproofed,
Water Repellent and Fire Resistant).
Cloth, Burlap, Jute (Or Kenaf).
Mats; Cotton (For Concrete Curing).

1.2 American Concrete Institute (ACI) Publications:

ACI 211.1-70 Recommended Practice for Selecting Proportions for Normal

Weight Concrete.

1.3 American Society for Testing and Materials (ASTM) Publications:

C29-76
C31-69(1975)
C33-77- C78-75

C87-69(1975)

C94-74a
C131-76

C136-76
C138-75

C143-74
C150-77
C156-74
C173-75

C227-71(1976)

C231-75

C233-76
C260-74
C309-74
C360-63(1975)
C418-76
C494-77

Unit Weight of Aggregate.
Making and Curing Concrete Test Specimens in the Field.

Concrete Aggregates.
Flexural Strength of Concrete (Using Simple .Beam with

Third-point Loading).
Effect of Organic Impurities in Fine Aggregate on Strength
of MBrtar.
Read-Mixed Concrete.
Resistance to Abrasion of Small Size Coarse Aggregate by
Use of the Los Angeles Machine.
Sieve or Screen Analysis of Fine and Coarse Aggregates.
Unit Weight, Yield, and Air Content (Gravlmetric) of
Concrete.
Slnp of Portland Cement Concrete.
Portland Cement.
Water Retention by Concrete Curing Materials.
Air Content of Freshly Mixed Concrete by the Volumetric
Method.
Potential Alkali Reactivity of Cement-Aggregate Combina-

tions (Mortar Bar Method).
Air Content of Freshly Mixed Concrete by the Pressdre
Method.
Air-Entralning Admixtures for Concrete, Testing.
Air-Entraining Admixtures for Concrete, Specifications.
Liquid Membrane-Forming Compounds for Curing Concrete.
Ball Penetration in Fresh Portland Cement, Concrete.
Abrasion Resistance of Concrete.
Chemical Admixtures for Concrete.
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C535-69 (I 975 )

C595-76

Resistance to Abrasion of Large Size Coarse Aggregate by
Use of the Los Angeles Machine.
Blended Hydraulic Cements.

1.4 Portland Cement Association (PCA) Publications:

Concrete Pavement Inspector’s Manual.

2. QUALITY CONTROL: Approvals, except those required for field
installations, field applications and field tests, shall be obtained before
custom fabrication is started and before delivery of materials or equipment to
the project site.

3. SUBMITTALS:

3.1 Certificates: Submit certificates from the manufacturer attesting
that the following products confor to all requirements of this specifleation
and of reference documents:

a. Fine and Coarse Aggregates
b. Admixtures
c. Curing Materials

3.1.1 Sample Certificate: The certificate shall not contain statements
that could be interpreted to imply that the product does not meet all
requirements specified, such as "as good as"; "achieve the same end use and
results as materials formulated in accordance with the referenced
specification"; "eual or exceed the service and performance of the specified
material". The certificate should simply state that the product conforms to
all requirements ecified.

LE CERTIFICATE

The manufacturer hereby certifies that the following products being furnished
for this project conform to all requirements of the project specifications and
of the reference specifications listed:

MANUFACTURER AND PRODUCT REFERENCE SPECIFICATION

John Doe Company
Portland Cement, Type I ASTM C150-74, Type I.

SIGNATURE AND TITLE

3.2 Certified Test Reports: Submit certified copies of the reports of

all tests required in reference publications or specified herein for the

products listed hereinafter. The tests shall have been performed in a
laboratory meeting the requirements of the Quality Control Section of Division

I.. The tests shall have been performed within 3 years of the date of
submittal of the copies. Test reports shall be accompanied by certificates
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from the manufacturer certifying that the tested products are of the same

type, quality, manufacture, and make as those being furnished for this

project.

a. Air-Entralning Admixtures

3.3 Contractor-Furnlshed Mix Design: A concrete mix design with

certified test reports, for each flexural strength designation of concrete

included in the work, showing the results of the tests specified for the

various materials and the results of the 7-day and 28-day flexural strength

tests of the concrete, shall be furnished by the Contractor, approved by the

Contractor Quality Control representative and submitted to the Contracting

Officer for record purposes at least 30 days prior to the mixing and placing

of any concrete.

4. DELIVERY AND STORAGE OF MATERIALS:

4.1 Cement: Cement shall be stored immediately upon receipt at the site

of the work. Cement in bags shall be stored in a suitable waterproof struc-

ture which shall be as airtight as practicable; floors shall be elevated above

the ground a distance sufficient to prevent the absorption of moisture. Bags

shall be stacked close together to reduce circulation of air but shall not be

stacked against outside walls; the manner of storage shall permit easy access

for inspection and identification of each shipment. Bulk cement shall be

transferred to elevated airtight and weatherproof bins. At the time of use,
all cement shall be free-flowing, and free of lumps. Cement that has been in

storage longer than 6 months will be tested by standard mortar tests or other

tests as deemed necessary by the Government to determine its suitability for

use and such cement shl not be used without approval of the Contracting

Officer.

4.2 Aggregates: Aggregates shall be stored on areas covered with

tightly laid wood planks, sheet metal, or other hard and clean surface, and in

a manner that will preclude the inclusion of foreign material. Aggregates of

different sizes shall be stored in separate piles. Stockpiles of coarse

aggregate shall be built in horizontal layers not exceeding 4 feet in depth to

minimize segregation. Should the coarse aggregate become segregated, it shall

be remixed to conform to the grading requirements given hereinafter.

4.3 Admixtures: Admixtures shall be stored in a manner that will not

damage the containers. An alr-entraining admixture which has been in storage

for longer than 6 months or which has been subjected to freezing shall not be

used until retest proves it to be in conformance with the specification there-

for.

5. GENERAL REQUIREMENTS: The work includes portland cement concrete
pavement for the hellpad. Except as otherwise specified herein for finishing

of subgrade and stone base course, subgrade and stone base course construction

shall be in accordance with the sections entitled "Earthwork" and "Bituminous

Concrete Pavement", respectively. Joints and Joint sealing, reinforcement,
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and mooring eyes in concrete pavement shall be provided as specified in the
section entitled "Joints, Reinforcement, and Mooring Eyes in Concrete
Pavement-. Pavement marking shall be in accordance with the section entitled
"Marking of Airfield Pavements,.

6. CONCRETE:
6.1 Cntractor-Furnished Mix Design Concrete: Contractor fu

design concrete shall be desi ned rnmodified herein and in accordance with ACI ished.submittals. The concrete shall have a minimum flexual strengt2dh
650

- =ix oeszgn ?hall be as speoifie
11
h r dper square inch at 28 days. le air content shall be 5-1/25 +/- 1-1/2 percent.

The minimum cement factor and slump shall be as follows:
MINIMUM CEMENT FACTOR AND RANGE IN SLUMP

Method of inishlng
to be Used

Machine finish, with-out vibration

Machine finish, with
vibration

Hand tools

Minimum Cement factor,aCs oer cubic varreate slz1.0 1.5 2.0 2.5

Range in slump
(inches)

6.6 6.3 6.0 5.7
2-3

6.1 5.8 5.5 5.2
1-2

7.1 6.8 6.5 6.2
3-4

6.2 Cement Factors: The cememinimum, if nt factorsstrengt requ e no sufficient to pri:: _the_foreoing table arecney snail be i onorete or thcompensation un -aeo as neoo e flexuralne contract. oo=uy, without adnu snail be wlth 0 s+/-ump Will dltlonal
z one r ng u aeermlned bapproved b a es given here n. Y ASTM C14bonracor Quali ^---.

i_, 0 exac slum, o-
3- usDFOl representatives. - oe as

7. MATERIALS:
7.1 Concrete Materials:
7.1.1 Cement shall be Type I or Type II conforming to ASTM C150 or Type

IS confomlng to ASTM C595.
7. I. Water: Water for mixing and cuIng, including free moisture and

water in the aggregates, shall be fresh, clean and pOtable. Turbidity of the

water shall not exceed 2,000 Parts per million. Mortar specimens made in
05-77-7526
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accordance w ?, when compared with similar mortar specimens made

with water o: ":,tsfactory quality and using the same sand and cement,
shall show no _aso d ess or marked change in setting, and the compressive

strength of :’tar iens at 28-days shall be at least 95 percent of the

compressive engt
_

the specimens made with water of known satisfactory

quality.

7.1.3.1 F reate: Fine agregate shall conform to ASTM C33, ex-
cept as specifi rwise herein. Fine aggregates from different sources of

supply shall n ixed or stored in the same stock pile nor used alter-

nately in the. -cretemix. Grading shall conform to the following:

Percentage by
weight passing

Sieve square mesh

Size laboratory sieves

3/8-inch 00

No, 8
No. 6
No. 30
No. 50
No, 00

95-00
80-100
50-85
25-60
10-30
2-10

The fineness modulus shall be between 2,0 and 2,90. Aggregate which shows a

variation in fineness modulus greater than 0.20 more or less than that of the

representative sample submitted will be rejected unless, at the option of the

Contracting Officer, it is accepted subject to such changes in the concrete
proportions as may be approved by the Contractor Quality Control representa-
tive for which no change in the contract price will be made.

7.1.3.2 Alkali Reactivity: Aggregate shall be free of substances that

are deleteriously reactive with the alkalies in the cement in an amount suf-

ficient to cause excessive expansion of the concrete. Acceptability of the

aggregate shall be based upon satisfactory evidence furnished by the

Contractor that the gggregate is free from such materials. Such evidence

shall include service records of concrete of comparable properties under

similar conditions of exposure and/or certified records of tests by an

approved testing laboratory. Tests shall conform to Method of Test for

Potential Reactivity of Cement-Aggregate Combinations (Mortar Bar Method) ASTM
C227.

7.I.3.3 Coarse Aggregate: Coarse gggregate shall conform to ASTM C227
as modified herein. The abrasion loss shall be not more than 40 percent, when

the aggregate is tested in accordance with ASTM C131 or C535. In addition to
the other requirements of this specification, acceptability of the aggregate
shall be based upon satisfactory evidence furnished by the Contractor that
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concrete of comparable properties made from similar aggregate from the same
source has not produced operationally objectionable popouts, and has provensatisfactory in concrete of comparable properties which has been subjected for
a period of 5 years to essentially the same conditions of exposure as those in
which the aggregate is to be used and in which the cement was similar to that
to be used. Grading and size of coarse aggregate shall conform to one of the
following:

Aggregate
size

Percentages by weight passing laboratory sieve havingsquare openings

(inches)

1,0

1.5
2
2.5

lO0 95-100 25-60 0-10100 95-100 35-70 10-30 0-5100 95-I00 35-70 I0-30 0-5100 90-100 25-60 0-10 0-5

Coarse aggregate, except for one-inch size shall be furnished in at least two
separate sizes. The separate sizes of coarse aggregates shall be combined at
the proportioning plant in proportions by weight to produce aggregates meeting
the grading requirements specified.

7.1.3.4 Deleterious Substances: In lleu of Table III as given in ASM
C33, the deleterious substances in coarse aggregate shall not exceed the
following precentages by weight when tested in accordance with the tests
designated in ASM C33:

Clay lumps
Soft particles
Lightweight piece
Material finer than No. 200 sieveFlat and elongated pieces

Maximum percent by

0.25
1,0
1,0 m
0,5 m
15,0

1.0 percent permitted for aggregate if the fine material consists of
crusher dust that is essentially free from clay or shale.
Except for blast furnace slag in which unit weight will control.
7.1.3.4.1 A fiat particle is defined as one having a ratio of width to

thickness greater than 3; an elongated particle is one having a ratio of
length to width greater than 3.
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7.1. Admi:. s

7. I..I Air-.ntraining Admixtures: Air-entraining admixtures shall
conform to ASTM C:60. Certification of test shall be in accordance with ASTM
C233.

7.1..2 Chem_al Admixtures: Chemical admixtures permitted by the
Contracting Officer, and not specified otherwise, shall conform to ASTM C9.
Calcium chloride shall not be used.

7.2 Materials for Curing Concrete:

7.2.1 Cotton -its: Cotton mats shall conform to DDD-M-I8, and shall be
free from any sub::ce which may have a deleterious effect on fresh concrete.

7.2.2 Waterprof Paper:
type 2.

Waterproof paper shall conform to UU-B-790,

7.2.3 Polyethytene Sheeting: Polyethylene sheeting shall be natural
color and shall have a nominal thickness of 0.00-inch. The loss of moisture
when determined in accordance with ASTM method C156 shall not exceed 0.055
gram per square centimeter of surface.

7.2.4 Polyethylene-Coated Waterproof Paper Sheeting: Polyethylene-
coated waterproof paper sheeting shall consist of white polyethylene sheeting
free of visible defects, uniform in appearance, having a nominal thickness of
O,002-inch and permanently bonded to waterproof paper conforming to UU-B-790.
The loss of moisture, when determined in accordance with ASTM method C156,
shall not exceed 0.055 gram per square centimeter of surface.

7,2.5 Polyethylene-Coated Burlap: Polyethylene-coated burlap shall be
mil white opaque polyethylene film impregnated or extruded into one side of
the burlap. Burlap shall weigh not less than 9 ounces per square yard and
shall conform to CCC-C-67. The loss of moisture, when determined in
accordance with ASTM Method C156, shall not exceed 0.055 gram per square
centimeter of surface.

7.2.6 Liquid Membrane-Forming Compound: Liquid membrane-forming
compound shall conform to ASTM C309, shall be white-pigmented Type 2, and be
free of paraffin.

8. SUBGRADE AND BASE COURSE:

8.1 Side Form Construction:

8.1.1 Subgrade and Base Course Planer: A planer mounted on rollers
riding the forms, or previously constructed slabs, or a power grader operating
between forms shall be provided for shaping the final surface of the under-
lying material. The power grader or power equipment used to pull the planer
shall not produce ruts or indentations in the underlying material. The planer
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or grader shall be equipped with a steel cutting edge or edges capable of
being accurately adjusted to required cross section. When riding on previous-
ly constructed slabs, the planer shall be modified as necessary to prevent
damage to surfaces or edges of the existing concrete,

8.1.2 Templates: A scratch template shall be provided and operated forchecking the contour of the underiylng material. The template shall be of
rigid construction and shall be mounted on wheels supported on the side forms
or concrete in adjacent lanes during operation. The template shall be
provided with adjustable rods projecting downward to the underl i ma
at not more than l-foot interval Y ng terialrequired cross section of the hot _=ros sll b adjusted to the=au when te enos of the template
are supported on the side forms or concrete in the adjacent lanes. The
template shall be checked frequently durin use to assure that the rods are in
the correct position.

8.1.3 Subgrade and Base Course Between Forms: The underlying material
shall be free of foreign matter, waste concrete, cement, and debris at all
times. The underlying material shall be finhe bottom of the pavement as shown she to the required section ofn crawngs with equipment specifiedhereinbefore. The prepared surface shsll be tested with template, and shall
be maintained in a smooth, compacted condition, in conformity with the re-
quired section and established grade until the concrete is in place. Theunderlying material shall be wetted down sufficiently in advance to insure a
firm, moist condition when the concrete is placed. Fine-gralned material
which has dried out shall be thoroughly wetted down the previous night or not
less than 6 hours before placing the concrete. After the underlying material
between forms has been prepared for concrete placement, no equipment shall be
permitted thereon. In cold weather, the underlying material shall be prepared
and so protected that it will be entirely free from frost when the concrete is
placed. The use of chemicals to eliminate frost in the underlying material
shall not be permitted.

8.2 Slip Form Construction:
8.2.1 Subgrade and Base Course Planer: A self-propelled planer auto-matically controlled for both direction and grade shall be provided for

shaping the final surface of the underlying material. The planer shall be
capable of being accurately adjusted to the required cross section. When
riding on previously constructed slabs, the planer shall be modified as neces-
sary to prevent damage to surfaces and edges of the existing concrete.8.2.2 Subgrade and Base Course Preparation: The underlying material
shall be finished to the required section of the bottom of the pavement as
shown on the drawings. When the surface of the underlying material is to be
used for grade and elevation control of the slip-form paver, the surface shall
not vary more than 0.04 foot from the elevations shown on the drawings.
When the grade and elevation control of the slip form paver is provided by a
string line the surface shall not vary more than +/- 0.02 foot. The prepared
underlying material shall be kept free of foreign matter, waste concrete
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and/or cement and debris at all times and shall be thoroughly wetted down

sufficiently in advance to insure a firm, moist condition when the concrete is

placed. In cold weather the underlying material shall be prepared and so
protected that it will be entirely free from frost when the concrete is

placed. The use of chemicals to eliminate frost in the underlying material
will t be permitted. After the underlying material has been prepared for
concret placement, no equipment will be permitted thereon unless the surface
of the underlylnE material has been stabilized to a depth of at least 6 inches

by additive to achieve sufficient strength to prevent rutting or indentation
from equipment operating thereon. If any traffic has been allowed to use the

prepared subgrade, the grade shall be checked and corrected immediately before
the concrete is placed.

9. PROPORTIONING AND MIXING CONCRETE:

9.1 Proportioning Concrete: All concrete, except when failures of
equipment or other unusual circumstances necessitate the temporary use of
volumetric proportioning, shall be proportioned by weighing. Prior to the

start of concrete construction, the Contractor, at his expense, shall have a

mix design prepared for the concrete to be used in the work. Concrete shall
be proportioned in accordance with the approved mix design.

9.2 Volumetric Proportioning: Where the failure of equipment
necessitates the temporary use of volumetric proportioning, the weight

proportions shall be transposed into equivalent volumetric proportions by
weighing representative samples of the aggregates in the condition in which

they will be measured and in accordance with ASTM C29o In determining the

true volume of the fine aggregate, allowance shall be made for the bulking
effect from the moisture contained therein. Suitable allowances shall also be

made for variations in the moisture condition of the aggregates.

9.3 Air-Entrained Concrete: Air-entrained concrete shall be used for

the Helipad paving. Air-entrainment shall be accomplished by using an
air-entraining admixture. Air-entraining admixtures shall be added in

solution in a portion of the mixing water by means of a mechanical batcher in

a manner that will ensure uniform distribution of the agent throughout the
batch. The air content of freshly mixed air-entrained concrete shall be not
less than 4 or more than 7 percent of the volume of the concrete when

determined by AS4 Method C23; made on samples of concrete taken during

placing of the concrete on the base course except that for concrete made with

slag aggregate ASTM Method C138 will be used.

9.4 Concreting Equipment: Concreting equipment shall be modern and

dependable, be maintained in good condition, and shall be subject to approval
of the Contracting Officer. The amount of equipment and the sizes of the

units shall be adequate to meet the plan and schedule of paving operations as
approved by the Contractor Quality Control representative and submitted to the

Contracting Officer for record purposes. The equipment shall be assembled at
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the site of the project and at a time sufficient to permit thorough inspec-tion, calibration of weighing and measuring devices, adjustments of parts, andthe making of any necessary repairs for satisfactory performance prior to thestart of paving.

9.4.1 Batching Plant: Batching plant shall includghln. hopp2[[, and weighing equipment, The structur - ache[[ bgs,
nu scales snall be on a firm ........ uporng ne lns

uunuaDlon anG maintained properly leveledwithin the accuracy necessary for the proper operation of the weighingmechanism. Separate storage bins or compartments shallaggregate and for ea ^ ............ be provided for finech size u=a aggregate an Shall be of ample capacityand proper arrangement to preclude mixing of stored aggregates, under allworking conditions. The bins and discharge gates shall be designed andarranged to facilitate free flow and efficient control of the materialsentering the weighing hoppers. The weighing hoppers shall be constructed toprovide for removing an overload of any one of the materials. Means ofcontrol shall be provided so that, as the quantity desired in the weighinghopper is being approached, the material may be added slowly and shut off withprecision. The complete plant assembly shall include provisions to facilitateinspection of all operations at all times and shall include PrOVisions tofacilitate inspection of all operations at all times and shall be capable ofready adjustment to compensate for varying moisture content of aggregates andfor changing proportions of materials. The Contractor shall provide testweights for calibrating and checking the measuring devices and shall make allcorrections required to secure satisfactory performance. The hatching plantshall be arranged so the weighing beam or dial is in full view of the operatorand so that he may conveniently observe the operation of the gates and thedischarge of the materials. The plant shall be capable of deliveringquantities of aggregates within a limit of accuracy of one percent of thedesired amount. If cement is to be handled in bulk, it .shall be hatched in aseparate hopper; cement batchlng equipment shall be capable of deliveringquantities of bulk cement within a plus or minus tolerance of 0.5 percent.Hopper for bulk cement shall be provided with a canvas tremie or curtains toprevent loss of cement when discharging into batch trucks or mixers. Cementin standard packages (bags) need not be weighed, but fractional packages shallbe weighed.

9.4.2 Mixers and Agitators: Each mixer and agitator shall have attachedthereto, in a prominent place, a metal plate or plates showing clearly the usefor which the equipment is designed, the capacity of the drum or container inters of the volume of mixed concrete, and the manufacturer,s recommendedspeed of rotation of the mixing drum or blades. Mixers and agitators shall beexamined daily for changes in condition due to accumulations of hardened con-crete or mortar or to wear of blades. The mixer or agitator shall not be usedif the slumps of individual samples of concrete, taken from time to time atapproximately the one-quarter and the three-quarterby more than 2 inches; however. points o the load, differthe equipment may be used when operation witha longer mixing time or with a smaller load will Permit the slump requirementsto be met.
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9.4.2.1 Mixers: Mixers, whether field-operated pavers, central-plant
mixers, or truck mixers, shall be of the batch type. The mixing equipment
shall be capable of combining the sggregates, cement, and water within the
specified time ito a thoroughly mixed and uniform mass, and of discharging
the mixture without segregation. The mixer shall have a rated capacity of at
least 27 cubic feet of mixed concrete and shall not be charged with batches
greater than the manufacturer’s rated capacity. The mixer shall be
constructed and maintained in condition so that water or any part of the
mixture will not be lost while the unit is in operation. In rotating-drum
mixers, pick-up and throw-over blades which are worn down 3/4-inch or more in
depth shall be replaced with new blades.

9.4.2.1.1 Field-Operated Pavers and Central-Plant Mixers: Field-
operated pavers and central-plant mixers shall be single-drum or multiple-drum
type. Mixers shall be equipped with a device for measuring and indicating the
quantity of water entering the batch, within a range of error of not more than
one percent, and the mechanism shall prevent leakage of water when the valves
are closed. A vertical tank for mixing water, equipped with a gage glass, a
graduated scale for reading in terms of weight, and a suitable overflow for
regulating the filling of the tank, shall be provided on each mixer. A device
for automatically measuring and indicating the time of mixing and an
interlocking mechanism to prevent discharge of concrete before expiration of
the required mixing time shall be included on the equipment. An automatic
counter for indicating the number of batches handled shall be provided.

9.4.2.1.2 Truck Mixers: Truck mixers will be permitted. Each truck
mixer shall have a watertight drum suitably mounted and fitted with adequate
blades capable of properly combining the mixture. Measuring tanks, equipped
with outside taps and valves to facilitate checking their calibration and
capable of providing water within one percent of the desired amount shall be
provided. All water added to the mixture shall be passed through a water
meter of a type approved by the Contracting Officer, The meter shall be
located between the water tank and the mixer drum; it shall be equipped with
indicating dials and totalizer, and be capable of measuring and discharging a
specified amount of water within an accuracy of one percent. The device shall
provide means of readily verifying the amount of water added to the mix. An
electrically actuated revolution counter, which shall indicate the amount of
mixing, shall be provided on each mixer. An inspection opening shall be
provided in each mixer, to permit ready determination of the consistency of
the concrete before placing in the forms.

9.4.2.2 Agitators: Agitators shall be truck mixers operated at a speed
of rotation designated by the manufacturer as agitating speed, or truck
agitators. Agitators, when loaded to capacity, shall be capable of maintain-
ing the mixed concrete in thoroughly mixed and uniform mass and of discharging
the concrete at the specified slump.

9.4.3 Transportation Equipment: Vehicles used in transporting materials
from the hatching plant to the mixer shall have bodies or compartments of
adequate capacity to carry the materials for and to deliver each batch,
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separate and intact, to the mixer. Each batch compartment shali be provided
with a separate section for cement for the batch. Vehicles used fortransportin mixed concrete from a central mixin plant shall provide slow
agitation of the concrete during transit, except that specially designednon-agitatin equipment which will deliver the mixture in an unsegregatedcondition of uniform consistency may be used.

9.4.3.; Non-Agitatin Equipment: When non-agitatin equipment is used
to transport concrete, discharge shall be completed within 30 minutes afterintroduction of the mixin water to the cement and aggregates, except that
when conditions contribute to quick stiffening of the concrete, the maximum
allowable time shall be reduced as approved by the Contractor Quailty Controlrepresentative. The concrete shall be delivered to the site of the work in a
thoroughly mixed and uniform mass, and discharged without segregation. Con-
crete delivered to the site in a segregated condition shall be wasted. Bodied
of non-aitatin equipment shall be of metal, smooth and watertight. Water-
tight covers shall be used to protect the concrete being hauled when it israinir4 or when the prevailln air temperature is 90 degrees F or higher.
Slump limitation shall be as specified hereinbefore under "Mixers and Agita-
tots".

9.4.4 Spreaders: Where non-agitating equipment is used for transporta-tion, concrete shall be delivered to the Job site and dumped into a spreader.
The spreader shall be a mechanism of a type approved by the ContractingOfficer. It shall be capable of distrlbutin concrete uniformly over the
entire width of the lane being paved.

9.5 Measurements of Materials: The fine aagregate, and the cement shall e .grgate, each size of coarsestandard packages (bams) nee .u ezgneo separately. Ceme t i
packages shall - - nc De weighed, but bulk cement -w+/-gneo. The C acDlonal-racor Shall furnish the necessaryequipment and shall establish accurate procedures, subject to approval of theContractln Officer, for determlnin the quantities of free moisture in the
aggregates, the true volume of the fine agregate if volumetrlc proportioning
is used, and the air content of the freshly mixed concrete if alr-entrainedconcrete is used.

9.5.; Measurement of Chemical Admixtures: Measurement of chemical
admixtures shall be accomplished by means of a device capable of ready
adjustment to Permit varying the quantity of admixture to be dispensed. The
device shall be designed and constructed so as to measure and dispense the
admixture accurately so that only the prescribed amount of admixture will
enter each batch. When two or more different types of admixtures are to be
added to the concrete mix, each type shall be added in such a manner as to
prevent contact between or intermixin of the different admixtures prior to
their being mixed with other batch materials.
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9.6 Mixing and Agitation:

9.6.1 Mixing: All concrete shall be machine-mixed, except that in
emergencies the mixing shall be by hand as approved by the Contractor Quality
Control representatives. Mixing shall begin wlthln 30 minutes after the
cement has been added to the aggregate. The time elapslng between the
introduction of the mixing water to the cement and aggregates, or the cement
to the aggregate, and placing of the concrete in final position on the subbase
shall not exceed forty-five mlnutes. Retemperlng of concrete, i.e., mixing
with or without additional cement, aggregate, or water, will not be permitted.
Excessive over-mlxlng requiring additions of water to preserve the required
consistency will not be permitted. The entlre contents of the mixer shall be
discharged before recharging. A discharge of separate aggregate at the end of
the batch wlll be rejected and such materlal shall be removed from the site.
Concrete shall be mixed by one of the following methods:

9.6.1.1 Field-Operated Paver and Central Plant Mixing: The time of
mixing after all cement and aggregates are in the mixer drum shall be not less
than one minute. All mixing water shall be introduced in the drum before
one-fourth of the mixing time has elapsed. The mixer drum shall rotate at a
peripheral speed recommended by the manufacturer, providing that it produces a
uniform mix when tested in accordance with ASTM C94.

9.6.1.2 Truck Mixing: Concrete shall be mixed and delivered in a truck

mixer. Mixers shall be charged with a rlbbon-fed mixture of aggregates and
cement or, in the absence of facilities for ribbon feeding, the aggregates
shall be charged before the cement. When mixing is begun during or
immediately after charging, a portion of the mixing water, not in excess of
that required to produce the minimum acceptable slump, shall be added ahead
of, or with, the other ingredients. Total mixing shall be for not less than

70 nor more than 100 revolutions of the drum at the manufacturer’s rated
mixing speed after all ingredients, including water, are in the drum, except
as follows: After 30 to 75 revolutions of the drum the slump shall be tested
and additional water shall be added if necessary to produce the required
slump; if additional water is necessary, mixing shall be continued for at
least 20 revolutions after the water is added. Mixing speed shall be not less
than 4 rpm and not more than a peripheral speed of the drum of 225 feet per
minute for revolving drum mixers, and not less than 4 rpm nor more than 16 rpm
for open-top mixers. Additional mixing, if any, shall be at the speed
designated by the manufacturer of the equipment as agitating speed. Each
batch of concrete delivered at the Job site shall be accompanied by a time
slip issued at the batchlng plant, bearing the time of departure therefrom and
the signature of the inspector.

9.6.1.3 Combination Central Plant and Truck Mixing (Shrink Mixing):
Concrete shall be partially mixed in a central-plant mixer and the mixing
completed in a truck mixer. The mixing time in a central-plant mixer shall be
the minimum required to intermingle the ingredients and shall not exceed 30
seconds. The mixing shall be completed in a truck mixer as specified
hereinbefore under truck mixing.
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9,6.2 Agitating of Completely Mixed Concrete: Agitating of completelymixed concrete from a central plant shall be done by an agitator or truckmixer operating at the speed of rotation designated by the manufacturer asagitating speed. Non-agltatlng equipment shall be used only when apparatuswith specially designed bodies, and approved by the Contracting Officer, isutilized.

9.7 Ready-ixed Concrete: For the purpose of this specification,ready-mixed concrete is defined as portland-cement concrete produced regularlyby a commercial establishment and delivered to the purchaser in the plasticstate. Ready-mlxed concrete may be used provided that (a) the plant hassufficient capacity and transportation equipment to deliver the concrete atthe rate desired so that the interval between batches of a pour shall notexceed 30 minutes and (b) the plant meets the requirements specifiedhereinbefore for equipment, measurement of materials, mixing, and agitation.
10. FORMS:

10.1 General Requirements: Forms shall be constructed of metal, exceptthat flexible or curved forms may be of metal or wood. Flexible or curvedforms shall be ued on curves having a radius of 150 feet or less and forfillets. Forms shall be of the full depth of the concrete and of a strength,when staked, sufficient to resist the pressure of the concrete and the loadsresulting from the finishing operations without springing, settling, or losingtheir shape. All forms shall be free of bulge and warp, and shall be cleanedthoroughly before being reused.

10.1.1 Side Forms: Before placing side forms, the underlying materialshall be at the proper grade. Side forms shall have full bearing upon thefoundation throughout their length and width of base and shall be placed tothe required grade and alignment of the edge of the finished pavement. Theyshall be so supported during the entire operation of placing, compacting, andfinishing the pavement that they will not deviate vertically at any time morethan O.01-foot from the grade required to provide the pavement at theelevations indicated on the drawings. The maximum vertical deviation of thetop of any. side form, including Joints, shall not exceed 0.01-foot from a12-foot straightedge, nor shall the inside face vary more than 0.02-foot froma 12-foot straightedge. Stake pockets and interlocking devices shall be insuch condition that they will prevent movement of the form.
10.1.1.1 Immediately in advance of placing pavement and after all basecourse operations are completed, side forms shall be trued and maintained tothe required line and grade for distance sufficient to prevent delay inplacing the pavement.

10.2 Metal Forms: Metal forms shall be free from irregularities, dents,and sags. The top face of the form shall not vary from the plane of the faceby more than one-eighth inch in 10 feet, and the lateral variation shall benot greater than one-fourth inch in 10 feet.
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10.3 Wood Forms: Wood forms shall be made of well-seasoned lumber of
plank grade. Planks shall have a nominal thickness of not less than 2 inches
and shall not vary on their edges more than one-elghth inch in 5 feet from the
plane of the curve indicated on the drawings. The top face of the form shall
not vary from the plane of the face by more than one-eighth inch in 10 feet.

10.4 Setting and Removing Forms Not Specified Otherwise: The forms
shall be joined neatly and tightly, shall be staked securely to line and
grade, and shall be braced firmly throughout. Where practicable, forms shall
be set at least 500 feet in advance of the point where concrete is being
placed. Forms shall be oiled thoroughly before concrete is placed against
them. Forms shall remain in place for at least 12 hours after concrete has
been placed against them; until the end of the curin period, the sides of the
pavement shall be protected with moist earth or by other methods approved by
the Contractor Quality Control representative. The forms shall be removed in
a manner to preclude damaging the concrete.

11. SLIP-FORM CONSTRUCTION (CONTRACTOR’S OPTION):

11.1 Paving Equipment: Slip-form paving equipment shall be equipped
with traveling side forms of sufficient dimensions, shape, and strength to
support the concrete laterally for a sufficient length of time during place-
ment to produce pavement of the required cross section. The equipment shall
spread, consolidate, screed, and float-finish the freshly-placed concrete in
such a manner that a minimum of finishing with a hand float as specified
herein to provide a dense and homogenous pavement.

11.2 Slip-Form Construction: Concrete shall be distributed uniformly
into final position by the slip-form paver without delay, The concrete, for
the full paving width, shall be effectively consolidated by internal vibration
with transverse vibrating units or a series of longitudinal vibrating units.
If a series of longitudinal vibrating units are used, they shall be spaced at
intervals not to exceed 2-I12 feet, measured center to center.

11.2.1 Internal Vibration: The term "internal vibration" specified
hereinbefore shall be construed to mean vibration by means of vibrating units
located within the indicated thickness of pavement section and a minimum
distance ahead of the screed equal to the pavement thickness. The rate of
vibration of each vibrating unit shall be not less than 5,000 vibrations per
minute, and the amplitude of vibration shall be sufficient to be perceptible
on the surface of the concrete along the entire length of the vibrating unit
and for a distance of at least one foot therefrom. The Contractor shall
furnish a tachometer or suitable device for measuring and indicating the
actual frequency of vibrations.

11.2.2 When concrete is being placed adjacent to an existing pavement,
that part of the equipment which is supported on the existing pavement shall
be equipped with protective pads on crawler tracks or rubbertired wheels on
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which the bearir surface shall be offset to run a sufficient distance fromthe edge of the pavement to avoid breaking or cracking the pavement edge.

11.2.3 Alignment: No abrupt changes in longitudinal alignment of thepavement will be permitted. The horizontal deviation shall not exceed 0.10foot from the alignment established by the Contractor Quality Control repre-sentative. Horizontal alignment shall be referenced to a taut stringline orthe edge of a previously placed lane of concrete. Vertical alignment shall bereferenced to a taut stringline or the surface of the underlying material.
11.3 Widths Less Than a Traffic Lane: Concrete required to be placed inwidths less than a traffic lane may be compacted and shaped by a poweredmechanical compactin and shapin machine, supplemented by hand methods asnecessary. Where hand compaction is performed, the tamper shall beconstructed of a heavy plank whose length exceeds the width of pavement by aminimum of one foot; shall be shod with a heavy strip of metal for a tampingsurface; and shall be stiffened adequately to maintain the required shapeduring use. For concrete production in excess of 40 cubic yards per hour, andwhere all compaction is performed by hand methods, not less than two tampersshall be used.

11.4 Locations Inaccessible to Slip-Form Paving Equipment: Locationsinaccessible to slip-form paving equipment shall be constructed as specifiedherein under "Conveying and Placing Concrete,,.

;2. CONVEYING AND PLACING CONCRETE:

12.1 Conveying: Concrete shall be conveyed from the mixer to grade asrapidly as practicable by methods approved by the Contractor Quality Controlrepresentative. Methods used shall not cause segregation or loss ofingredients. Concrete shall be deposited as nearly as practicable in itsfinal position to avoid rehandling. At any point in conveying, the freevertical drop of the concrete shall not exceed 3 feet. Chuting will bepermitted only where the concrete is deposited into a hopper before it isplaced in its final position. Conveying equipment shall be cleaned thoroughlybefore each run. All concrete shall be deposited as soon as practicable afterthe forms have been oiled. Concrete which has segregated in conveying orwhich is not protected from rainwater during a rain storm or rainy weathershall not be used.

12.2 Placing: Concrete shall be placed before the initial set.Concrete placing equipment shall be subject to approval of the ContractingOfficer. Placing methods shall be subject to approval of the ContractorQuality Control representative. Concrete placement will not be Permitted whenweather conditions prevent proper placement and consolidation. Drainageditches, gutters, and side drains shall be maintained in a condition to drainthe subbase properly during the construction of the pavement. Before placingconcrete on porous subgrades or bases, they shall be dampened as approved bythe Contractor Quality Control representative. The concrete shall be placedin one continuous operation for the full depth and width of the section
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between transverse joints. Concrete shall be deposited in a manner that will
require a minimum of handling. In case the mixer breaks down the concrete
shall be mixed by hand to complete the section to the following joint, or the
concrete shall be removed as specified herein.

If the breakdown occurs within 7 feet of a previously placed
expansion or contraction joint, the concrete shall be removed back to the
joint. If the breakdown occurs more than 7 feet from a previously placed
expansion or contraction joint, a transverse contraction joint shall be placed
at the point of stopping. Spreading concrete by hand shall be done with
shovels; rakes shall not be used. Workmen shall be required to remove all
dirt or mud from their footwear before stepping into freshly ’deposited
concrete. Holes left on removing any material or device used in constructing
joints shall be filled immediately with concrete from the last batch
deposited, Special attention shall be given to the concrete at joints and
along forms to insure that the concrete is compacted thoroughly. All work
incident to the handllnE and placir of concrete shall be done in a manner
that will not damage the underlying surface.

12.3 Vibration: The concrete adjacent to forms and joints, regardless
of slab thickness, and the concrete slabs 10 inches or more in thickness shall
be consolidated immediately after spread, with vibrating equipment approved by
the Contracting Officer or his authorized representative. The concrete adja-
cent to edge forms and joints shall be thoroughly vibrated. The duration of
vibration shall be limited to that necessary to produce satisfactory conso-
lidation of the concrete. Excessive vibration will not be permitted. Vibra-
tors shall not be operated in the concrete at one location for more than 20
seconds. At the option of the Contractor, vibrating equipment of a type
approved by the Contracting Officer or his authorized representative may be
used to compact the concrete in unrelnforced pavement slabs less than 10
inches thick.

12.3.1 Vibrating Equipment: Vibrating equipment shall be of the
internal type, and other than of hand-manipulated equipment, and shall be
operated ahead of the front of the finishing machine. The equipment shall be
adequate in number of vibrating units and power of each unit to properly
consolidate the concrete. The vibrating units shall be mounted on a frame
that is capable of vertical movement and, when necessary, radial movement, as
the vibrators may. be operated at any desired depth within the slab, or
completely withdrawn from the concrete. The clear distance between
frame-mounted vibrating units that have tubes that extend into the slab at
intervals across the paving lane shall not exceed 30 inches. Vibrators of
this type shall be inserted into the concrete to a depth that will provide the
best compaction, but no closer than 2 inches to the subgrade. The distance
between frame-mounted vibrating units that have fixed vibrating tubes
extending horizontally across the paving lane and operating at a fixed
distance below the surface of the concrete shall not exceed 4 inches. The
distance between the end of the vibrating tube and the side form shall not
exceed 2 inches. Vibrating tubes of this type shall be inserted into the
concrete to approximately the midpoint of the slab thickness and maintained at
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this elevation during operation. The vibrators may be pneumatic, gas driven,or the electric type, and shall be operated at frequencies of not less than5,000 impulses per minute. The amplitude of vibration shall be such thatnoticeable vibrations occur at 1.5-foot radius when the vibrator is insertedin the concrete to the depth specified.

12. Placing Concrete in Cold Weather: Except when authorizedspeciflcaily by the Contracting Officer, concrete shall not be placed when theair temperature in the shade and away from artificial heat falls below 0degrees F, or when the concrete without special protection is likely to besubjected to freezing temperatures before the expiration of the specifiedcuring period. Concrete shall not be placed on frozen or muddy subgrade.When the concrete is likely to be subjected to freezing temperatures within 2hours after it has been deposited, or when so directed, concrete materialsshall be heated so that the temperature of the concrete when deposited shallbe between 65 and 80 degrees F. Methods of heating materials shall not causedeleterious effects to the concrete. Water for mixing shall not be heatedabove 165 degrees F. The air in contact with the concrete shall be maintainedat a temperature of not less than 50 degrees F for a period of 72 hours afterplacing, and at a temperature above freezing for the remainder of the curingperiod. Aggregates shall be free from snow, ice, and frozen lumps beforebeing placed in the mixer. Calcium chloride shall not be used. Concretedamaged by freezing shall be removed and replaced at no additionGovernment. al cost to the

12.5 Placing Concrete in Hot Weather: In hot weather, extra care shallbe taken to reduce the temperature of the concrete being placed and to preventrapid drying of newly placed concrete. When the outdoor ambient temperatureis more than 90 degrees F, the following shall apply: the temperature of theconcrete as placed shall not exceed 90 degrees F, the fresh concrete shall beshaded as soon as possible after placing, and curing shall be started as soonas the surface of the fresh concrete is sufficiently hard to permit it withoutdamage. Forms and subgrade shall be water cooled as required; subgrade may becooled by sprinkling lightly with water,

13, FINISHING CONCRETE:

13.1 General Requirements: Finishing operations shall be startedimmediately after placement of concrete. Finishing of concrete shall be doneby a finishing machine, except that hand finishing may be used in emergenciesand for concrete slabs in inaccessible locations or of such shapes thatmachine finishing is impracticable. The surface of the pavement on both sidesof a joint shall be finished to the same grade. The finishing of formedJoints shall be done from a bridge. Hand finishing equipment shall beavailable for use at all times. Finishing equipment and tools shall bemaintained clean, free from hardened concrete or grout, and in a satisfactorycondition.
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13.2 Side Form Finishing: Concrete, as soon as placed, shall be struck
off and screeded to the required crown and cross-sectlon of the pavement by a
power-driven transverse finishing machine. The elevation of the concrete
shall be such that, when consolidated and finished, the surface of the
pavement will be adequately consolidated and at the required grade. The
finishing machine shall be equipped with two screeds readily and accurately
adjustable for changes in pavement crown and compensation for wear and other
causes. It shall make as many trips over each area of pavement and at such
intervals as necessary to give the proper compaction, retain the coarse
aggregate near the finished surface, and produce a surface of uniform texture,
true to grade and crown. Exeesslve operation over an area, which results in
an excess of mortar and water being brought to the surface, will not be
permitted. The last trip for a given area shall be a continuous run of at
least 40 feet. The tops of the forms shall be kept clean by a devlee attached
to the machine, and the travel of the machine on the forms shall be maintained
true without llft, wobbling, or other variation tending to affect the
precision of finish. During the first pass of the finishing machine, a
uniform ridge of concrete at least -Inches deep shall be maintained ahead of
the front screed for its entire length. Except when making a construction
joint, the finishing machine shall not be operated beyond that point where the
-inch ridge can be maintained ahead of the front screed. At formed Joints,
the finishing machine shall be moved forward until the front screed is
approximately 8 inches beyond the joint. Segregated coarse aggregate shall be
removed from both sides of and off the Joint. The front screed shall be
lifted, the machine started, and the front screed brought directly over the
Joint, set upon it, and the forwarding motion of the finishing machine
resumed. When the second screed is close enough to permit the excess mortar
in front of it to flow on to the joint, the screed shall be lifted and carried
over the Joint. When the second pass of the finishing machine is made, it may
be run over the joint without lifting the screeds, provided there is no
segregated coarse aggregate immediately between the Joint and the screed or on
top of the Joint. After concrete has been placed on both sides of the Joint
and struck off, and as soon as the concrete is sufficiently hardened, the
installing bar or channel cap shall be slowly and carefully withdrawn, the
concrete shall be finished neatly and additional freshly mixed concrete worked
into any depressions left by the removal of the installing bar. Any edge
slump of pavement, exclusive of edge rounding, in excess of 0.02 foot shall be
corrected before the concrete has hardened. Finished concrete surface on each
side of eonstruetlon Joints shall be in the same plane; all deviations shall
be corrected before the newly placed concrete has hardened. Sllp-form
finishing shall be as specified hereinafter.

13.3 Hand Finishing: The surface of the concrete shall be struck off
and sereeded to elevations slightly above finished grade so that when conso-
lidated and finished the surface of the pavement shall be at the elevation
indicated. The entire surface shall then be vibrated or tamped and the
operation continued until the required compaction and reduction of surface
voids is secured with a strlke-off or tamping templet constructed to produce
the pavement surfaced cross-sectlon indicated. The templet shall be approxi-
mately 2 feet longer than the pavement width, shall be of metal or of other
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suitable material shod with metal, and shall be rigidly constructed to retainits shape under all working conditions, it shall be moved forward on the formswith a combined longitudinal and transverse shearing motion, moving always inthe direction in which the work is progressing and so manipulated that neitherend is raised from the side forms during the striking off process.

13.4 Longitudinal Floating: Following the initial finishing, theconcrete shall be further smoothed and consolidated by means of an appropriatefinishing machine using one of the following methods:

13.4.1 Mechanical Method: The appropriate finishing machine shall be ofa design approved by the Contracting Officer and shall be in good workingcondition. The tracks from which the float operates shall be adjustedaccurately to the required crown. The float shall be accurately adjusted andcoordinated with the adjustments of the finishing machine so that a smallamount of mortar is carried ahead of the float at all times. AdJustme6t ofthe machine shall be such that in the forward movement the float will advanceby not less than one-half the float length on each transverse trip. The floatshall pass over each area of pavement at least twice, but excessive operationover a given area will not be permitted. Any excess water or soupy materialshall be wasted over the side forms on each pass. In lieu of the foregoing,the Contractor may use a machine composed of a cutting and smoothing float, orfloats, suspended from and guided by a rigid frame. The frame shall becarried on four or more visible wheels riding on, and constantly in contactwith, the side forms.

13.4.2 Hand Method: The hand-operated longitudinal float shall be notless than 12 feet long and 6 inches wide, properly stiffened to prevent flex-ing and warping. Operated from foot bridges resting on the side forms andspanning but not touching the concrete, the float shall be worked with asawing or wiping motion while it is kept parallel with the dlreetlon ofpaving, passing gradually from one side of the pavement to the other. Move-ment ahead along the centerline of the pavement shall be in successiveadvances of not more than one-half the length of the float. Any excess wateror soupy material shall be wasted over the side forms on each pass.
13.5 Slip-Form Finishing: After the concrete has been given a prelimi-nary finish by means of finishing devices incorporated in the sllp-form pavingequipment, the surface Of the fresh concrete shall be checked by the Contrac-tor with a straightedge device not less than 14 feet long. High areas indi-cated by the straightedge device shall be removed by the hand float methodspecified hereinbefore. Each suecesslve check with the straightedge deviceshall lap the previous check path by at least one-half the length of thestraightedge. Any edge slump of the pavement, exclusive of edge rounding, inexcess of 0.02-foot shall be corrected before the concrete has hardened.Finished concrete surface on each side of construction joints shall be in thesame plane; all deviations shall be corrected before the newly placed concretehas hardened. Sllp-form construction shall be as specified hereinbefore.
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13.6 Straightedge Finishing: After completion of the longitudinal

floating, any excess water or laltance shall be removed from the surface of

the pavement transversely with a 10-foot straightedge or, where the use of a

straightedge is not practicable, with a long-handled wood float having a blade

not less than 5 feet in length and 6 inches in width. Successive transverse
drags of either tool shall be lapped one-half the length of the blade. The

long-handled wood float may be used behind the longitudinal float to correct
surface nevenness not taken care of by the longitudinal float, but the wood

float shall not be used to float the entire surface of the pavement in lieu

of, or supplementing, the use of the longitudinal float, except that when

strlke-off and oonsolldation are done by the hand method and the crown of the

pavement will not permit the use of the longitudinal float, the surface shall

be floated transversely by means of the wood float; care shall be taken not to
work the crown out of the pavement during the operation.

13.7 Straightedge Testing: After the longitudinal floating has been

completed and the excess water removed, but while the concrete is still

plastic, the slab surface shall be tested with an accurate 10-foot straight-

edge swung from handles 3 feet longer than one-half the width of the slab.

The straightedge shall be held in successive positions parallel to the cen-

terline of the slab in contact with the surface of the concrete, and the whole

slab area shall be gone over from one side of the slab to the other as neces-
sary. Advance along the centerline of the slab shall be in successive stages
of not more than one-half the length of the straightedge. All depressions

shall be filled immediately with freshly mixed concrete, struck off, consoli-

dated, and refinished. High areas shall be cut down and refinished.

Straightedge testing and surface correction shall continue until the entire

surface is within the tolerance specified.

13.8 Burlap Drag Finish: Burlap drag finish shall be applied to the

Helipad paving. Just before the concrete becomes non-plastic, the surface of

the slab shall be finished by dragging over it a strip of clean, wet burlap

from 3 to 10 feet wide and 2 feet longer than the pavement width. The

dragging shall be done in a manner to produce a finished surface having a fine

granular or sandy texture without leaving disfiguring marks.

13.9 Edging: When the concrete has attained a degree of hardness

suitable for edging, all slab edges, including those at formed Joints, shall

be finished carefully with an edger having a radius not greater than

one-eighth inch. Corners or edges of slabs which have crumbled and areas

which lack sufficient mortar for proper finishing shall be cleaned by removing

all loose fragments and soupy mortar and shall be filled solidly with a

mixture of suitable proportions and consistency and finished. Unnecessary
tool marks shall be eliminated, all edges shall be eliminated, and all edges

shall be smooth and true to line. The tools, methods, and workmanship shall

produce a joint having edges of the same quality of concrete as the other

portions of the pavement. After removal of forms, all damaged and honeycombed
areas shall be filled with mortar composed of one part portland cement to two

parts sand.
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14. CURING AND PROTECTION:

14.1 General Requirements: Concrete shall be protected adequately frominjurious action by the sun, rain, flowing water, frost and mechanical in-jury, and shall not be allowed to dry out from the time i is placed until theexpiration of the minimum curing periods specified hereinafter As soon asthe finishing is completed and the concrete has hardened enough o prevent thesurface being marred by the curing material, curing shall be accomplished byone of the following methods, except that membrane-forming curing shall not beused on pavement surfaces to be painted. All water used for curing shall befresh water. All portions of the pavement shall be kept moist and at a tem-perature of not less than 50 degrees F, for the full curing periods specifiedhereinafter, and all portions of the time during which either moisture orwarmth is lacking shall not be counted effective for curing. Pavement shallbe protected from damage during the removal of form work and from injuryresulting from the storage or movement of materials and equipment duringconstruction. Exposed vertical faces of concrete shall be protected by curingcompound or by other suitable means. During cold weather, initial curingshall be accomplished by use of waterproof paper blankets as specified herein.
14.2 Moist Curing:

14.2.1 Mats: The entire surface of the pavement shall be covered withtwo thicknesses of wet burlap weighing not less than 7 ounces per square yard(dry weight), cotton mats, or other suitable material having a high absorptivequality. The material shall be thoroughly wet when applied and shall be keptcontinuously wet during the time it remains on the pavement. Mats shall bemade of clean material which is free from any substance which will have adeleterious effect on the concrete; they shall be at least as long as thewidth of the pavement under construction plus four times its edge thickness.During application, the mats shall not be dragged over the finished concretenor over mats already placed; they shall be placed so as to provide completecoverage of surface and edges of the pavement with a slight overlap overadjacent mats. These mats shall be left in place not less than 8 hours whenthey may be removed and curing continued by the straw curing method specifiedhereinafter, or they may be left in place for a total of 72 hours during whichtime they shall be kept wet continuously.

14.2.2 Waterproof Paper Blanket: The surface of the concrete shall bethoroughly wetted with a fine spray of water and then covered with waterproofpaper, polyethylene-coated burlap, or polyethylene sheeting. The burlap orpolyethylene-coated burlap shall be thoroughly saturated with water beforeplacing. The sheets shall be at least I foot longer than necessary to coverthe entire width and edges of the slab. The sheets shall be placed with thelight-colored side up. Adjacent sheets shall overlap not less than 12 incheswith the lapped edges securely weighted down or the sheets shall be lapped 6inches and cemented or taped to form a continuous cover and a completelyclosed Joint. The covering shall be adequately weighted down to preventdisplacement or billowing from winds. Coverings shall be folded down overexposed edges of the pavement and secured by a continuous bank of earth or
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other approved means, The covers shall be in good condition when placed, and
any tears and holes appearing in coverings during the period shall be repaired
immediately by patching.

14.3 Impervious-Sheeting Curing: The entire exposed surface shall be
wetted thoroughly with a fine spray of water and then covered with (a)
waterproofed paper, (b) polyethylene-bonded waterproof paper sheeting, (c)
polyethylene-coated burlapsheeting, or (d) polyethylene sheeting conforming to
the requirements as specified hereinbefore. Sheets shall be laid directly on
the concrete surface and overlapped 12 inches when a continuous sheet is not
used. The curing medium shall be not less than 18 inches wider than the
concrete surface to be cured, and shall be securely weighted down by placing a
bank of moist earth on the edges just outside the forms and over the
transverse laps to form closed Joints. Sheets shall be satisfactorily
repaired or replaced if torn or otherwise damaged during curing. The curing
medium shall remain on the concrete surface to be cured for not less than 7
days,

14,4 Liquid Membrane-Forming Compound Curing: Liquid membrane-forming
compound curing shall be accomplished by applying the compound specified
hereinbefore, over the concrete surface to restrict evaporation of the mixing
water. All joint openings shall be sealed at the top by inserting moistened
paper or fiber rope or covering with strips of waterproof material prior to
application of the curing compound, in a manner to prevent the curing compound
from entering the joint, Seven days following the placing of the liquid
membrane-forming compound shall be considered as the end of the curing period
and the basis for determining when Joint sealing material will be placed in
joints.

14.4.1 Application of Curing Compound: The compound shall be applied
immediately after the surface loses its water sheen and has a dull appearance,
Curing compound shall be agitated thoroughly by mechanical means during use
and shall be applied uniformly in a 2-coat continuous operation by power-
spraying equipment, The total coverage for the two coats shall be between 150
and 200 square feet per gallon of compound. The compound shall form a
uniform, continuous, coherent film that will not check, crack, or peel and
shall be free from pinholes or other imperfections. An additional coat of the
compound shall be applied immediately to areas where the film is defective.
Impervious sheet curing material shall be kept readily available for use to
protect the freshly placed concrete in the event conditions occur which
prevent correct application of the compound at the proper time. Concrete
surfaces that are subjected to heavy rainfall within 3 hours after the curing
compound has been applied shall be resprayed with two coats of curing compound
by the method and at the foregoing coverage at no additional cost to the
Government,



14.4.2 Protection of Treated Surfaces: Concrete surfaces to whichliquid membrane-forming compounds have been applied shall be kept free fromall foot and vehicular traffic and all other sources of abrasion for not lessthan 72 hours. Continuity of the coating shall be maintained for the entirecuring period and any damage to the coating during this period shall berepaired immediately.

14.5 Special Requirements for High-Early-Strength Portland CementConcrete: The minimum periods of maintaining temperatures above freezing whenconcrete is placed in freezing weather shall be not less than one-quarter ofthose specified herein for portland-cement concrete, but in no case less than48 hours.

14.6 Pavement Protection: The pavement shall be closed to vehicletraffic until the concrete is not less than 7 days old and has attained aminimum flexural strength of 450 pounds per square inch as determined by testsof the field-cured test beams. When the breaking of test beams indicates thata flexural strength of 450 psi has been reached and the concrete is more than7 days old, the pavement may be opened to limited traffic, and the subgradeplaner, concrete finishing machine, and similar equipment may be permitted toride upon the edges of previously constructed slabs, provided that adequatemeans are employed to prevent damage to the edges of the slab. Wheel loadsexceeding 5000 pounds shall not be allowed on the pavement until the specifiedflexural strength of the pavement has been reached. The pavement shall not beused at any time for batch haul to the concrete mixer or for transporting oroperating heavy equipment, except by specific approval in writing of theContracting Officer.

14.7 Pavement Identification: The contract number and the date ofconstruction shall be indented in the concrete at each end and at every 1000ft. of pavement or part thereof. The letters and numbers shall be a minimumheight on one and one-half inches. The width of the indentations at thesurface of pavement shall be not less than I/4-inch. The indentations shallhave a slight bevel and a depth of not less than I/8-inch.

15. SAMPLING AND TESTING:

15.1 Conducting Sampling [snd Testing: All sampling and testing asspecified hereinafter shall be conducted by the Contractor Quality Controlrepresentative, and shall be done at the expense of the Contractor. Allmaterials shall be approved by the Contractor Quality Control representativeand submitted to the Contracting Officer for record purposes not less than 30days prior to the use of such materials in the work.

15.2 Sampling:

15.2.1 Sample Identification: Each sample shall be tagged for identi-fication. The tag shall contain the following information:
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Contract No.
Sample No.
Date of Sample
Sampler
Source
Intended Use
For Testing

15.2,2 Aggregates: Prior to delivery of aggregates, at least one
initial sample shall be taken from each stockpile by the Contractor Quality
Control representative. Each sample shall be collected by taking three
incremental samples at random from the stockpile to make a complete sample of
not less than 50 pounds.

15.2.3 Concrete: Samples of wet concrete shall be collected during each
working day as often as required to perform the specified tests. Concrete
samples shall be of proper size to permit making the required test specimens.

15.3 Testing:

15.3.1 Aggregate Testing: Gradation tests in accordance with ASTM C136
shall be made on each sample without delay. All other aggregate tests
required by this specification shall be made on the initial source samples,
and shall be repeated whenever there is a change of source. The tests shall
include an analysis of each grade of material and an analysis of the combined
material representing the aggregate part of the mix. The Contracting Officer
may request or make additional tests at random, at the expense of the Govern-
ment.

15.3.2 Cement Testing: Cement testing will be performed by the
Government through the facilities of the U.S. Army Corps of Engineers’ Cement
and Pozzolan Procurement Testing Service. Tests on cement will be waived and
mill certificates accepted when the total amount of each type of cement to be
used on the project is less than 230 barrels,

15.3.3 Concrete Testing: Aggregates and cement to be used in the
project shall be used in making all tests. During the course of construction,
if there is a deficiency in strength of the concrete produced, additional
tests at the Contractor’s expense shall be made and an adjustment in the mix
shall be made, as required, to obtain the specified strength.

15.3.3.1 Testing Consistency of Concrete Slump: Testing consistency of
concrete slump shall be determined in accordance with ASH C143. Consistency
may be determined in the field by means of the ball-penetration method in
accordance with ASTH C360 after a correlation between slump and ball
penetration is determined. Tests to verify the ratio will be made at least
once each working day. Consistency of concrete shall be determined for each
strength test sample obtained.



15.3.3.2 Air Content of Concrete: Air content of concrete shall bedetermined for each strength test sample obtained. Method of determlnln aircontent of concrete shall be in accordance with ASTM C231, except that ASTMC138 or C173 shall be used where concrete is made with slag aggregate.

15.3.3.3 Yield Tests: Yield tests shall be made by the absolute volumemethod as outlined in PCA Concrete Paving Inspectors Manual. Yield testsshall be made whenever materials or mix proportions are changed.

15.3.3.4 Temperature Tests: Temperature tests shall be made durlag hotand cold weather periods, at frequent intervals until satisfactory control isestablished.

15.3.3.5 Tests for Flexural Strength: The flexural strength requiredwill be verified durin the progress of the work by testing beams made fromconcrete taken from the forms at intervals as directed by the ContractorQuality Control representative. The makir and curing of the beams will be inaccordance with ASTM method C31. Testing will be in accordance with ASTMspecification C78. Two beams from at least three locations, and taken nearthe beginning, the midway, and near the end of placement, will be made foreach days pour. A minimum of 6 beams will be made of concrete placed in anyone day. Necessary labor and facilities shall be furnished for making and forhandlin and storing the beams at the site of the work. The ContractorQuality Control representative shall mold, ship, and test the beams. Testsshall be made at 7 days and 28 days, using one set of the beams from thevarious locations for each test. The flexural strength of the concrete shallmeet the following requirements: (1) Each group of concrete beams, tested atthe end of 28 days, shall have an average flexural strength equal to orgreater than the flexural strength specified herein; (2) Not more than 12percent of the beams taken from concrete of each day’s placement tested at theend of 28 days shall have a flexural strength less than 85 percent of thestrength specified. Specimens which are obviously defective shall not beconsidered in the determination of the strength. When a satisfactoryrelationship between 7-day and 28-day strengths has been established andapproved by the Contractor Quality Control representative the 7-day testresults may be used as an indication of the 28-day strengths. If test resultsof any concrete to be used in the project show that the concrete strength isbelow the specified limits and does not meet other requirements of thisspecification, the Contractor shall make all necessary adjustments, asapproved by the Contractor Quality Control representative at the Contractor’sexpense. Concrete which at the end of 28 days does not meet the specifiedstrength shall be removed or otherwise corrected at the Contractor’s expense,with corrective methods subject to the approval of the Contracting Officer orhis authorized representative.

15.3.3.6 Surface Test: After curing, the surface of the pavement shallbe tested with a straightedge or device which shall be operated in a manner toreveal any irregularities. Any portion of the pavement which showsirregularities greater than one-eighth inch in 10 feet shall be removed andreplaced or corrected as approved by the Contracting Officer or his authorized
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representative. Where defective areas of pavement are removed and replaced,the portion of the slab which remains in the pavement abutting the replacementslab shall have length and width not less than 10 feet from the nearest edgeor joint,

---END---
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SECTION 02614. JOINTS AND MOORING EYES IN CONCRETE PAVEMENTS
I. APPLICABLE PUBLICATIONS: The following publications of the issueslisted below, but referred to elsewhere by basic designation only, form a partof this specification to the extent indicated by the references thereto:

1.1 Federal Specifications:

SS-S-1401B Sealing Compound, Hot-Applied, for Concrete and AsphaltPavements.

1.2 American Society for Testing and Materials (ASTM):

AI08-73
D1751-73

D2628-69(1976)

Cold-Finished Carbon Steel Bars and Shafting.
Preformed Expansion Joint Fillers for Concrete Paving andStructural Construction. (Nonextruding and resilientbituminous types).
Preformed Polychlorophene Elastomerlc Joint Seals forConcrete Pavements.

2. DELIVERY AND STORAGE: Materials delivered to site shall be inspectedfor damage, unloaded and stored with the minimum of handling. Liquid jointseals and lubricant-adhesive shall be delivered in original sealed containers.Store adhesive at a temperature of 50 to 80 degrees Fahrenheit. Preformedjoint fillers shall be stored in a manner to maintain straightness and avoiddamage.

3. MATERIALS:

3.1 Mooring es: Mooring eyes shall be as shown on the drawings, andshall be plain bars conforming to ASTM AI08 having a minimum yield strength of40,000 pounds per square inch.

3.2 Preformed joint filler shall be nonbituminous type conforming toASTM D1752, except as otherwise permitted herein. Bituminous type jointfiller conforming to ASTM D1751 may be used provided that it is a materialcertified to be compatible with the Joint sealing material specified, orprovided that the preformed joint filler and the joint sealer are separated bya barrier sheet such as hydrocarbon-reslstant adhesive-backed tape, butylrubber sheet, or other appropriate compatible non-absorptive sheet.

3.3 Extruded Neoprene Joint Seal: Extruded neoprene joint seal shall bea preformed, vulcanized, elastomeric compound using neoprene as the solepolymer. It shall be resilient, and shall be resistant to jet blast, heat,oil, flame, ozone, gasoline, salt, and abrasion. The seal material shallconform to the physical requirements of ASTM D2628, except that specimens forthe high-temperature recovery test shall be tested as received, without talcdusting. Width of the seal shall be 7/16-inch prior to installation incontraction joints. Minimum depth of the seal shall be 3/4-inch forcontraction joints. The cross-section of the seal shall be as indicated.
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3.3.1 Lubricant-Adhesive: Lubricant-adhesive for use with extruded

neoprene joint seal shall be as recommended by the sealant manufacturer.

Lubricant-adhesive not used within 270 days of its manufacture will be

rejected.

3.4 Joint Sealers: Joint sealers shall conform to SS-S-1401.

4. EQUIPMENT:

4.1 General Requirements: All machines, tools, and other equipment used

in performance of the work shall be maintained in a satisfactory working

condition at all times. The Government reserves the right to order the

discontinuance of the use of any equipment which, in the opinion of the

ratio-: will fail to produce satisfactory

work.
CoN, -ge"

4.2 Certification of Equipment: The Contractor shall submit a

certificate stating that the application equipment used in performance of the

work is the type recommended and approved by the suppliers of the materials

used.

4.3 Joint Cleaning Equipment:

4.3.1 Sandblasting Equipment: Sandblasting equipment shall include an

air compressor, hose, and venturl-type nozzles of proper size, shape, and

opening. The air compressor shall be capable of furnishing not less than 125

cubic feet of air per mnute at a pressure of not less than 90 pounds per

square inch at the nozzle The compressor shall be equipped with traps that

will maintain the compressed air free of oil and water. The nozzle or nozzles

shall ave an adjustable guide that will hold the nozzles aligned with the

joint about inch above the pavement surface. The height, angle or

inclination, and size of the nozzles shall be adjusted as necessary to secure

satisfactory results.

4.3.2 Concrete Saw: A self-propelled power saw with diamond or abrasive

saw blades shall be provided for cleaning sawed joints and for removing

fiber-board filler embedded in the joints to the depth indicated or adhering

to the joint faces.

4.4 Joint Sealing Equipment:

4.4.1 Hot-Poured Sealer: The unit applicators used for heating and

installing hot-poured sealing materials shall be mobile and shall be equipped

with a double-well gitator type kettle with an oil medium in the outer space

for heat transfer, a direct-connected pressure-type extruding device with

nozzle or nozzles shaped for insertion in the joints to be filled, positive

temperature devices for controlling the temperature of oil and sealer, and a

recording type thermometer for indicating the temperature of the sealer. The
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applicator unit shall be so designed that the sealer will Circulate throhthe delivery hose and return to the inner kettle when not Sealing joints.
4.4.2 Extruded Neoprene Joint Sealers: Preformed joint sealers shall beplaced by suitable equipment recommended by the sealer manufacturer. Suchequipment shall be capable of installing the sealer so that its vertical axisis parallel to the joint sides.

5. INSTALLATION:

5.1 Setting Mooring Eyes: Mooring eyes shall be set accurately, plumb,square, and flush with the top of the slab. Depressions Shall be finished toneat true uniform surfaces. The spacing of mooring eyes shall be as indicatedon the drawings.

5.2 Joints:

5.2.1 General Requirements: All joints shall form a regular rectangularpattern in all areas and shall conform to the details shown on the drawings.Wherever curved pavement edges occur, all joints shall be made to intersectthe tangents to the curve at right angles. Transverse joints Shall be in acontinuous straight line extending from edge to edge of pavement through alllanes in the paved area. Longitudinal joints in abutting pavements shall notbe staggered. Formed joints shall be protected from curing compounds bycovering with tape or by other appropriate means. Necessary Precautions shallbe taken to ensure proper curing at the joints.

5.2.2 Sawing of Joints: The time of sawing shall be varied, dependingon existing and [nticipated weather conditions, and shall be such as toprevent uncontrolld cracking of the pavement. Sawing of the joints shallcommence as soon as the concrete has hardened sufficiently to Permit cuttingthe concrete without chipping, spalling, or tearing. If early sawing is thecause for undercutting or washing of the concrete and the action issufficiently deep to cause structural weakness or excessive cleaningdifficulty, the sawing operation shall be delayed. The sawing Operation shallbe carried on both during the day and at night as required regardless ofweather conditions. Alignment of joints shall be marked by a Chalk line orother suitable guide. The saw cut shall not vary more than I/2-inch from thetrue joint alignment. Sawing shall be discontinued when a Crack developsahead of a saw cut. Immediately after each joint is sawed, the saw cut andadjacent concrete surface shall be thoroughly flushed with Water until allwaste from sawing is removed from the joint. Any membrane-forming compoundsurface damaged during the sawing operations shall be resprayed as soon as thewater disappears; any joint in the area being resprayed shall be protected byinserting moistened paper or fiber rope or covering with strips of waterproofmaterial prior to application of the curing compound, in a manner to preventthe curing compound from entering the joint. The sawing equipment shall beadequate in number of units and power to complete the sawing at the requiredrate. An ample supply of saw blades and at least one stand-by sawing unit in
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good working order shall be available on the job before sawing is started, and

at all times during the sawing operations.

5.2.3 Transverse Contraction Joints: Joints shall be constructed by
sawing. Joints shall be straight and of the size indicated for the entire
length of the joint. Joint assemblies are not required in unreinforced
pavement.

5.2.4 Longitudinal Contraction Joints: Longitudinal contraction joints
shall be constructed by the method specified for transverse contraction
joints.

5.2.5 Transverse Construction Joints: Except for emergency stops, all

transverse construction joints shall be located at transverse contraction

joints.

5.2.6 Installation of Joint Sealing Material:

5.2.6.1 General Sealer Installation Requirements: All joints shall be

sealed as specified herein and in accordance with the drawings. Sealers and

sealed joints which fail to meet specified requirements shall be removed and

replaced in a satisfactory manner at no additional cost to the Government.
All material removed from an unsatisfactory joint shall be wasted.

5.2.6.2 Preparation of Joints:

follows:
Preparation of joints shall be as

5.2.6.2.1 Cleanin&. of Joints: Immediately before installation of the

sealer, the joints shall be thoroughly cleaned until all laltance, curing
compound, preformed joint filler, and protrusions of hardened concrete are

removed from the sides and upper edges of the joint space to be sealed. The

following sequence of operations shall be used to clean the joints. A power-
driven concrete-saw blade shall be used to saw through all sawed and preformed

joint filler type joints to loosen and remove material until the Joint groove
is clear and open to the full specified width and depth. All loosened
materials shall be blown from the joint by compressed air. For liquid joint

sealers, the exposed concrete Joint faces and the pavement surfaces extending

about inch from the edges of joints shall then be sandblasted using a

multiple-pass technique with properly positioned and directed nozzles until

the surfaces are free of dust, dirt, curing compound, preformed joint filler,
and any other material that might prevent bonding of the sealer to the
concrete. Sand of proper size and quality shall be used in the sandblasting

operation. A minimum of 150 cubic feet per minute of air at a nozzle pressure
of 90 pounds per square inch shall be used for sandblasting and for final
cleaning of the joints immediately prior to the application of the sealer.

5.2.6.2.2 Back-Up Material for Step Sawed Grooves: Only the top portion

of the joint shall be sealed with sealer to the depth indicated. Where step

sawed grooves are to be sealed with liquid-type joint sealers, the lower

portion of the groove shall be plugged or sealed off to prevent entrance of
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sealer. The material used to seal off the lower portion of the groove shallbe an approved compressible, nonshrink material non-reactive to the jointsealer.

5.2.6.2.3 Barrier Sheet for Sawed-Out Insert Grooves: Only the topportion of the joint shall be sealed with sealer to the depth indicated.Joint sealer shall not be placed in direct contact with bituminous jointfiller material with which it is incompatible. Where bituminous joint filleris used in the joint to be sealed, direct contact between the materials shallbe prevented by placing a barrier sheet on top of the filler prior toapplication of the joint sealer. Barrier sheet shall be as specifiedhereinbefore in the paragraph covering preformed joint fillers. The barriersheet may be omitted if certification is furnished by both the sealer andjoint filler manufacturers that the joint sealer and joint filler arecompatible wen placed in direct contact. The sawed out depth of the fillerinsert shall be increased if necessary to provide the minimum sealant depthsshown in the joint details.

5.2.6.3 Preparation of Sealer:
as follows:

Preparation of liquid sealers shall be

5.2.6.3.1 Hot Applied Liquid Sealers: Hot-poured sealing materialsshall not be heated in excess of the safe heating temperature recommended bythe manufacturer as shown on sealer containers. Sealer that has been over-heated or subjected to heating for over 3 hours or that has remained in theapplicator at the end of the day’s operation shall be withdrawn and wasted.

5.2.6.4 Application of Liquid Joint Sealer: No joint sealer shall beinstalled until the cleaned joints to be sealed have been inspected. Thejoints shall be f!led to within I/8-inch of the top of the pavement surface,without formation of voids or entrapped air, using equipment specified herein-before for the type of sealing material to be installed. Excess or spilledsealer shall be removed from the pavement by approved methods and discarded.Traffic shall not be permitted over newly sealed pavement until authorized bythe Contractor Quality Control representative. The curing of the in-placesealer to a tack-free condition within 3 hours shall be checked frequentlyduring each day’s sealing operations.

5.2.6.5 Application of Preformed Neoprene Joint Seal: Lubricant-adhesive shall be applied to the sides of the neoprene immediately prior toinstallation of the seal. The seal shall be installed in the joint withouttwisting so that the top of the seal is located I/8-inch (plus or minus1/16-inch) below the pavement surface. Neoprene shall be one continuous piecefor all transverse joints, and in logltudinal joints shall be spliced attransverse joint intersections only. Splices shall be made using thelubricant-adhesive on the ends of the seal. Installation of the neopreneshall be such that elongation of the seal does not exceed 5 percent.

5.2.6.6 Time of Application: Joints shall be sealed immediatelyfollowing curing of the concrete. Ambient and pavement temperature shall be
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at least 50 degrees Fahrenheit at time of sealer installation. Open Joints
that cannot be sealed immediately after the curing period shall be filled with

an approved material until sealed to prevent infiltration of foreign

particles.

6. QUALITY CONTROL: Approvals, except those required for field

installations, field applications, and field tests, shall be obtained before

custom fabrication is started and before delivery of materials or equipment to

the project site. All materials and material sources shall be approved not

less than 30 days prior to their use in the work.

6.1 Sampling and Testing:

6.1.2 Shop Drawings:
covering mooring eyes.

Shop drawings or catalog cuts shall be furnished

6.2 Materials Tests and Test Reports: The testing requirements for

materials incorporated in referenced documents, for.igsealers, will

be waived provided the manufacturer submits notarized certificates stating

that previously manufactured materials have been tested by recognized

laboratories, that such materials meet testing requirements specified, and

that the materials furnished for this project are of the same type, quality,

manufacture and make as that tested. Copies of the test reports need not be

submitted except as specifically requested by the Contracting Officer.

---END---
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SECTION 02699. MARKING OF AIRFIELD PAVEMENTS

I. APPLICABLE PUBLICATIONS: The following publications of the issueslisted below, but referred to hereinafter by basic designation only, form apart of this specification to the extent required by the references thereto:

1.1 Federal Specifications:

TT-P-85D
&Aml

TT-P-I 0C
TT-P- 115E

Paint, Traffic; Reflectorized for Airfield Runway Marking(Drop-in Type).
Paint, Traffic; Black (Nonreflectorized).
Paint, Traffic, Highway, White and Yellow.

2. QUALITY CONTROL: Approvals, except those required for fieldinstallations, field applications, field tests shall be obtained beforedelivery of materials or equipment to the project site. All materials andmaterials sources shall be approved not less than 30 days prior to their usein the work.

2.1 Inspection: Pavement markings shall be inspected at all times toinsure that provisions of this section are strictly followed. No paintingshall commence in any area until pavement surfaces have been inspected andapproval given to proceed with work. Such approval shall be obtained each dayand after periods of precipitation. Paint shall dry sufficiently within twohours, to prevent displacement or pickup by tires. If drying is slow,painting operations shall be discontinued until the cause of slow drying isdetermined and corrected.

3. SUBMITTALS:
3.1 Certificates: Submit certificates from the manufacturer attestingthat the following products conform to all requirements of this specificationand of reference documents:

(a) Paints
(b) Reflective Media

3.1.1 Sample Certificate: The certificate shall not contain statementsthat could be interpreted to imply that the product does not meet allrequirements specified, such as "as good as"; "achieve the same end use andresults as materials formulated in accordance with the referencedspecification,,; "equal or exceed the service and performance of the specifiedmaterial,. The certificate should simply state that the product conforms toall requirements specified.

SAMPLE CERTIFICAT
The manufacturer hereby certifies that the following products being furnishedfor this project conform to all requirements of the project specifications andof the reference specifications listed:
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John Doe Company
Portland Cement, Type I ASTM C150-74, Type I.

4. PROTECTION OF WORK: Newly painted surfaces shall be protected from
damage by aircraft and vehicles during the time required for paint to harden
sufficiently to withstand traffic. During periods of high wind, painting will
be discontinued. All damage to newly painted markings, due to Contractor’s
failure to provide adequate protection, shall be repaired by him at no
additional cost to the Government.

5. MATERIALS: Paint shall be homogeneous, easily stirred to smooth
consistency, and shall show no objectionable characteristics during prolonged
storage. The composition and quality of the paint shall be such as to produce
a strong and adherent binder for the glass spheres, form a firm bond with the
pavement on which applied, and have sufficient resistance to weathering and
traffic to warrant its use on airfield pavements. Paint shall have low
boiling solvents (50 percent boiling below 240 degrees F. and 90 percent below
280 degrees F.) and high flexibility.

5.1 Reflective paint shall consist of two components, a pigmented binder
and glass spheres, and shall conform to TT-P-85.

5.2 Nonreflective white and yellow paints shall conform to TT-P-115,
Type II.

5.3 Nonreflective black paint shall conform to TT-P-110, Type I.

6. REQUIREMENTS: The work includes furnishing and application of
traffic paints and reflective media to helipad pavement surfaces as indicated
and specified herein.

7. SURFACE PREPARATION: New pavements shall not be painted until the
specified curing period has elapsed. Prior to painting, the areas of the
pavement indicated to be painted shall be sandblasted to remove all laltance
and curing compound. Where it has been determined by the manufacturer of the
curing compound that paint may be applied over the curing compound, it shall
not be necessary to remove curing compound prior to application of paint.
Surfaces shall be further cleaned immediately prior to painting to remove all
dirt, dust, and other bond-inhibiting materials.

8. APPLICATION:

8.1 Equipment: The equipment for applying the paint shall be a
self-propelled or mobile drawn pneumatic spraying machine with an arrangement
of atomizing nozzles capable of applying any width of line at one time in
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multiples of 6 inches from 6 inches to 36 inches. The applicator shall becapable applying the line at a speed of not less than 5 miles an hour. Themachine shall be capable of applying the paint at the rate specifiedhereinafter at an even and uniform thickness, with clear cut edges. The paintapplicator shall have a paint reservoir or tank of sufficient capacity toapply as prescribed by the requirements of this specification. The spraymechanism shall be operated by means of quick opening and closing valvesconveniently located, and shall include necessary pressure regulators andgages located, and shall include necessary pressure regulators and gageslocated so as to be in full view and reach of the operator at all times. Thepaint applicator shall be readily adaptable for attachment of an air actuateddispenser for the reflector medium approved for use. Paint strainers shall beinstalled in the paint supply lines to insure freedom from residue and foreignmatter that may cause malfunction of any of the spray guns.

8.1.1 Reflector Medium Dispenser: The dispenser for drop-in of thereflector medium shall be attached to the paint dispenser and shall operateautomatically and simultaneously with the paint applicator through the samecontrol mechanism. The dispenser shall be so designed that it will provideuniform flow of reflector medium at the specified rate of coverage regardlessof the speed of the paint applicator to which it is attached.

8.2 Painting Procedure: No paint shall be applied to damp or wetpavement surfaces, nor when inclement weather threatens to interrupt normalprogress of the work. Paint shall not be applied at a temperature below 40degrees F. nor exceeding 95 degrees F. Paint shall be applied pneumatically,with equipment previously specified. The width of the lines applied shall bewithin a tolerance of one inch; however, the average width of lines appliedshall not underrunthe width indicated. The center lines of marking shall notdeviate more thanone inch laterally from a straight line at any point.Workmanship shall conform to the best commercial practices consistent withthese specifications. Areas not properly painted shall be repainted at noadditional cost to the Government. All spilled paints shall be cleaned fromthe paved areas. The Contractor shall keep the premises clean at all times.Paint, empty containers, and other material or equipment shall not be storedor allowed to accumulate on or near the paved areas.

8.2.1 Reflective Media: Drop on application of the glass spheres shallbe accomplished with the equipment previously specified and in such manner asto insure that the reflective media is evenly distributed at the specifiedrate of coverage. Application of the reflective media shall immediatelyfollow the application of the paint binder. Should there be malfunction ofeither the paint applicator or reflective media dispenser, operations will bediscontinued immediately until the deficiency is corrected. The area paintedduring malfunctioning of the equipment will be repainted at no additional costto the Government.
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8.3 Rate of Application: The paint shall be applied at the rate of 105
square feet, plus or minus 5 square feet, per gallon of paint (approximately
15 mils wet film and 6.5 mils dry film thickness). The glass spheres for
reflective paint shall be dispensed at the rate of 10 pounds per gallon of
paint.

---END---
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SECTION 02711. FENCE, CHAIN-LINK

I. APPLICABLE PUBLICATIONS: The following publications of the issueslisted below, but referred to thereafter by basic designation only, form apart of this specification to the extent indicated by the references thereto:
1.1 Federal Specifications (Fed. Spec.):

FF-P-IOIE Padlocks.
& Am

RR-F-191G/GEN

RR-F- 91/IA
&Aml

RR-F- 91/2A
&Am

RR-F- 91/3A
&Am

RR-F- 91/4A

Fencing, Wire and Post, Metal (and Gates, Chain-linkFabric, and Accessories).
Fencing, Wire and Post, Metal (Chain-link Fence Fabric).

Fencing, Wire and Post, Metal (Chaln-link Fence Gates)
Fencing, Wire and Post, Metal (Chain-link Fence Posts TopRails and Braces).
Fencing, Wire and Post Metal (Chain-link FenceAccessories).

1.2 American Society for Testing and Materials (ASTM) Standard:
C94-74a Ready-Mixed Concrete.

2. QUALITY CONTROL: Approvals, except those required for fieldinstallations, field applications, and field tests, shall be obtained beforedelivery of material or equipment to the project site.
3. SUBMITTAL:

3.1 Shop Drawings: Shop drawings shall be approved by the ContractorQuality Control Representative and submitted to the Contracting Officer forrecord purposes before work is started.

3.2 Certificates: Submit certificates from the manufacturer attestingthat the following products conform to all requirements of this specificationand of reference documents.

(a) All Fencing Components
(b) Padlock

3.2.1 Sample Certificate: The certlficate shall not contain statementsthat could be interpreted to imply that the product does not meet allrequirements specified, such as "as good as"; "achieve the same end use andresults as materials formulated in accordance with the referencedspecification,,; "equal or exceed the service and performance of the specifiedmaterial,. The certificate should simply state that the product conforms toall requirements specified.

05-77-7526
02711



SAMPLE CERTIFICATE
The manufacturer hereby certifies that the following products being furnishedfor this project conform to all requirements of the project specifications and
of the reference specifications listed:

MANUFACTURER AND PRODUC
John Doe Company
Portland Cement, Type I

REFERENCE SPECIFICATIO

ASTM C150-74, Type I.

SIGNATURE AND TITL
4. MATERIALS: Materials shall conform to referenced specifications andother requirements as specified herein.
4.1 Chain-Link Fencing, Fabric, Gates, Posts, and Braces, andAccessories: RR-F-191/GEN and detailed specifications as referenced herein.
4. I. Chain-Link Fencing Fabric: RR-F-191/1A; type V, vinyl-coatedsteel, extruded vinyl, 6 gage coated wire size. Mesh size shall be not lessthan 5. centimeters. Selvage shall be twisted and barbed at both selvages.
4.1.2 Chain-Link Fencing Gates: RR-F-191/2A; type I, single swing,shape and size of the gate frame shall be as indicated. Framing and bracingmembers shall be round steel. Finish for steel shall be plastic-coated. Gatefabric shall be as specified herein for chain-link fencing fabric. Coating onsteel latches, stops, hinges, keepers, and accessories shall be vinyl coated;thickness of vinyl coat sall be not less than 0.010 inch. Gate latches shallbe single type as specified herein. Gates shall have truss rods orintermediate braces. Ge fabric shall be attached to the gate frame bymethods standard with the manufacturer except that welding will not bepermitted. Latches shall be arranged for padlocking so that padlock will beaccessible from both sides of the gate regardless of latching arrangement.
4.1.3 Chain-Link Fencing, Post, and Braces: Pa-F-191/3A; post type Iclass, I, steel pipe 2, formed steel 4, steel H sections or 5 steel squaresections. All posts and braces shall be vinyl-coated steel.. 4.1.4 Chain-Link Fencing Accessories: RR-F-191/4A (vinyl-coated steel).
4.1.5 Color of Vinyl Coating: Dark Green.
4.1.6 Concrete: ASTM C94, using 3/4-inch maxlmum-size aggregate, andhaving minimum compressive strength of 3,000 psi at 28 days. Grout shallconsist of one part portland cement to three parts clean, well-graded sand andthe minimum amount of water to produce a workable mix.

4.1.7 Padlocks: FF-P-101, type EPB, I-3/4 inch size, with chain.
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5. INSTALLATION:

5.1 General: The fence shall be installed on previously preparedsurfaces to line and grade as indicated. Fence installation shall be inaccordance with the fence manufacturer’s written installation instructionsexcept as modified herein.

5.2 Excavation: Excavation for concrete-embedded items shall be of thedimensions indleated except in bedrock. If bedrock is encountered beforereaching the required depth, the excavation shall be continued to the depthindicated or 18 inches into the bedrock, whichever is less, and shall be aminimum of 2 inches larger than the outside diameter of the post. Post holesshall be cleared of loose material. Waste material shall be spread wheredirected.

5.3 Post Setting: Posts shall be set plumb and in alignment. Postsshall be set in concrete bases of dimensions indicated except in bedrock andin concrete slabs. Concrete shall be thoroughly compacted so as to be free ofvoids and finished in a dome. Straight runs between braced posts shall notexceed 500 feet. In bedrock, posts shall be set with a minimum of one inch ofgrout around each post. Grout shall be thoroughly worked into the hole so asto be free of voids and finished in a dome. Concrete and grout shall be cureda minimum of 72 hours before any further work is done on the posts. Inconcrete slabs, posts shall be set in sleeves with lead as indicated.
5.4 Post Caps: Post caps shall be installed as recommended by themanufacturer.

5.5 Top and Bottom Reinforcing Wires: Top and bottom reinforcing wiresshall be installe before installing chain-link fabric and shall be pulledtaut. Distance fom top and bottom edges for installation of reinforcingwires shall be six inches.

5.6 Fabric: Fabric shall be pulled taut and secured to the top wire andbottom wire close to both sides of each post and at intervals of not more than24 inches on centers. Fabric shall be secured to posts using stretcher barsand ties or clips or by integrally weaving to integral fastening loops of end,corner, pull, and gate posts for the full length of each post. Fabric shallbe installed on the opposite side of posts frem the area being secured.Installation of fabric shall be such that bottom of fabric is at two inchesabove ground level.

5.7 Gates:
closed to open.

Gates shall be hinged to swing through 180 degrees from

5.8 Padlocks: Padlocks shall be provided for gate openings and shallhave chains that are securely attached to the gate or gate posts. Padlocksshall be keyed alike and two keys shall be provided for each padlock.
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6. GROUNDING: Groundin of fencing shall be accomplished by the burial
of a 500 MCM copper ground conductor 2 feet inside of the fenced area and 3
feet below grade. The ground conductor shall be connected to each fence post
by a #6 copper conductor bolted to the post within the encasement of the
concrete base. The vinyl coatip shall be rewired from the post at the
connection. The ground conductor shall be exothermically welded and 3/4 inch
round by 10 feet lon copper clad ground rods driven to a depth of one foot
below grade at each corner of the fence.

---END---
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SECTION 02712. YARD ACCESSORIES

I. SUBMITTALS:

1.1 Samples: One sample of each type of product shall be delivered tothe site for quality approval prior to the shipment of the remainder of theunits. Approved samples shall be properly stored by the Contractor andincorporated in the work.

1.2 Certificates: Submit certificates from the manufacturer attestingthat the following products conform to all requirements of this specificationand of reference documents.

(a) Urn, smoking, exterior
(b) Container, trash, exterior

1.2.1 Sample Certificate: The certificate shall not contain statementsthat could be interpreted to imply that the product does not meet allrequirements specified, such as "as good as"; "achieve the same end use andresults as materials formulated in accordance with the referencedspecification"; "equal or exceed the service and performance of the specifiedmaterial". The certificate should simply state that the product conforms toall requirements specified.

SAMPLE CERTIFICAT

The manufacturer hereby certifies that the following products being furnishedfor this project conform to all requirements of the project specifications andof the reference seclfications:

MANUFACTURER D PRODUCT

John Doe Company
Portland Cement, Type I

REFERENCE SPECIFICATION

ASTM C150-74, Type I

SIGNATURE AND TITL

1.2.2 Samples: Provide one representative sample each of thefollowing items for the Contracting Officer’s approval:

a. Stepping Stones
b. Ornamental Rocks (small sample plus photographs)

Approved samples shall be stored by the Contractor and may be incorporated inthe work.

2. MATERIALS: Materials shall conform to referenced specifications andother requirements as specified herein.
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2.1 Urn, Smoking, Exterior (Item EX-I): The urn shall be a free-
standing container, 2" high by 2" square; constructed of ribbed, bonded
aluminum like Forms and Surfaces, Box 5215, Santa Barbara, California 93108,
Type AE 301, finish FGM-80, anodized or sprayed black on exterior surfaces.
The unit shall be suitable for exterior use and shall have pre-drilled
drainage and mountin holes.

2.2 Container, Trash, Exterior (Item EX-2): The container shall be
free-standing, 26" high by 22" diameter with removable interior container and
top cover with litter deposit opening; constructed of ribbed, bonded aluminum
like Forms and Surfaces, Box 5215, Santa Barbara, California 93108, Type AE
301, finish FGM-80, anodized or sprayed black on exterior surfaces. The unit
shall be suitable for exterior use and shall have pre-drilled drainage and
mountin holes.

2.3 Sand, White: Clean white masonry sand.

2. Concrete Bases: Provide concrete bases and anchors as indicated on
the drawings. Concrete shall conform to the section entitled "Cast In Place
Concrete".

2.5 Tree Grates: Grates shall be heavy duty cast iron. The castings
shall be as detailed on the drawlns and shall have support at Joints of
sections as detailed.

2.6 Stepping Stones: Stones shall be quarried granite of nominal "thickness by 20" square. Edges shall be split face and the top shall be rough
but suitable for foot raffic. The color shall be similar to that of the
ornamental rocks, but unweathered.

2.7 Ornamental Rocks: Rocks shall be weathered granite selected from
similar natural outcroppinEs. Size ranges are indicated on the drawings. A
large rock, naturally fractured into pieces may be used to form a group. One
rock shall be incised to receive a dedication plaque.

3. INSTALLATION:

3.1 Concrete Bases: Construct bases with level tops and rubbed surfaces
at the locations indicated on the drawings. Straight edges shall be parallel
to building faces and walk and curb edges.

3.2 Mountin of Urns and Containers: Each unit shall be securely
mounted in plumb position on its base as detailed.

3.3 Sand Fill: Each urn, smoking, exterior, (Item EX-I), shall have its
drain holes covered with a porous fiberglass bait at least I/" thick and
shall then be filled to within I/2" of the top with white sand.
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3.4 Concrete Pavers: Set pavers on top of compacted subgrade atexterior locations indicated on the drawings. Tamp them carefully to obtain
firm overall contact with the subgrade.

3.5 Stepping Stones: Set stepping stones on top of compacted subgradeat interior (atrium) locations indicated on the drawings. Tamp them carefullyto obtain firm overall contact with the subgrade.

3.6 Ornamental Rocks: Construct the concrete footings and piers in the
atrium at the locations indicated on the drawings. Shape the pier tops toreceive a stiff grout setting bed and the rocks. The rocks shall be oriented
as approved by the Contracting Officer and shall be completely stable aftersetting.

3.7 Tree Grates: Install grates flush with the adjacent pavement after
the trees have been planted at locations indicated on the drawings. Gratesshall not rock when subjected to foot traffic.

4. PROTECTION: Accessories shall be covered for protection from use anddamage until completion of the project. Then, the protection shall be
removed.

---END---
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SECTION 02713. SPRINKLER IRRIGATION

I. SUBMITTALS:

1.1 Samples: One sample of each type of product shall be delivered to
the site for quality approval prior to the shipment of the remainder of the
units. Approved samples shall be properly stored by the Contractor and
incorporated in the work.

1.2 Certificates: Submit certificates from the manufacturer attesting
that the following products conform to all requirements of this specification
and of reference documents.

a. Irrigation heads
b. Atmospheric vacuum breakers

c. Electric Valves
d. Automatic Controller

1.2.1 Sample Certificate: The certificate shall not contain statements
that could be interpreted to imply that the product does not meet all
requirements specified, such as "as good as"; "achieve the same end use and
results as materials formulated in accordance with the referenced
specification"; "equal or exceed the service and performance of the specified
material". The certificate should simply state that the product, conforms to
all requirements specified.

SAMPLE CERTIFICATE

The manufacturer hereby certifies that the following products being furnished
for this project conform to all requirements of the project specifications and
of the reference specifieatlons listed:

MANUFACTURER AND PR(UCT REFERENCE SPECIFICATION

John Doe Company
Portland Cement, Type I ASTM C150-74, Type I.

SIGNATURE AND TTLE

1.2.2 Operating Schedule: The installer shall provide the Contractor
with a recommended operating schedule suitable for maintaining proper moisture
in the atrium planting area.

2. MATERIALS: Materials shall conform to referenced specifications and
other requirements as specified herein.
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2.1 Irrigation Hea Heads shall be of the stream spray type,fabricated of machined brass with filter screen, nylon stream guide andrustproof spray adjustment screw. The minimum spray characteristics at a 35degree spray trajectory shall be:

Head Tvoe

Half Circle: 16 0.9 15Quarter Circle: 16 0.5 15

section entit]at DRtrbu-lo

2.3 Irrigation Valves: Gate valves shall be specified in the sectionentitled "Water Distribution,.

2.4 Atmospheric Vacuum Breakers: Breakers shall conform to Standar1001, American Society of Civil Engineers and shall be rated for use at 212maximum temperature and 125 p.s.i, maximum pressure. The finish shall beplain brass.

2.5 Electric Valves: Remote control valves shall be of the electricsolenoid type brass bodied, pressure rated at 200 p.s.i., normally closed, 2watt, 24 watt, 60 cycle A.C. specifically manufactured for direct burialunderground sprinkler irrigation use. Other features shall include flowadjustment, manual shutoff, bleed plug, grit filter, fluid resistor for slowopening and closing.

2.6 Valve BQxes: Each valve shall have a box consisting of gray,Schedule 40, polyvinyl chloride (PVC) with a loose PVC cap. The pipe diametershall permit operaion of the flow control and the bottom of the length shallrest on the valve and the top shall be at finished grade.

2.7 Automatic Controller: The automatic irrigation controller shall beUnderwriters Laboratories (UL) listed, 24 volt, 1.5 amp output compatible withthe electric valves to be used. Features shall include a 24-hour electricclock, 7-day calendar, start per day per station, 3 stations, 5 to 60 minutestation timing, master power switch and manual cycle start lever. The wallmounted case shall be metal with baked enamel finish, with a dust-proofbacking cover with 2 keys. The transformer shall be internally mounted andshall have automatic circuit breaker overload protection.

3. INSTALLATION:

eeralwngem shall be,,installed incoordinatlo 
,,Plan. .ve n n .itled
.lante_o[ers ". It shall be used to maintain thev , 1on of the project.
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3.2 Placemen.d Adjustment: Gate valves, anti-siphon va/sand heads
shall mounted plopper risers d shall be properlyented. Mains
and laterals shall_haye notss than 12" of earth cover./e piping shall be
flushed free of debris d t, then the heads sfll be installed and
adjusted for optimlow.d cov3.3 Automatic Operatimat4"controller and the electric
valves shall interconnected and made fueratlonal as follows:

Station Valve
Station 2 Valve 2

The operusd once or more p week for a
period of atleaoptimum cl_ock settinfor each
cycle. Care mu/r. Typewritte perating
instructions co ri the optim cycles shall be attached inside the box
cover d 2 copies given to the contracting officer.

---END---
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SECTION 02713. SPRINKLER IRRIGATION

MATERIALS:

2.1 Irrigation Heads: Chane paragraph title
for the Atrlu."

2.2 Irrigation Piping: Delete paragraph and s
lleu thereof:

"2.2x Irrigation Piping".

Add the following new paragraphs

"2.2.1x Plastlc Piping: The mains and laters
conforming to ASTM D22I as specified in the SectJ
Classes shall be as follows:

I/2 and 3/ inch

inch and larger

315 13.5

160 21

Thermoplastlc fittings and solvents shall
by the pipe manufacturer.

2.2.2x Copper Piping: Risers which extend abo’
The pipe, fittiags and solders shall be as sp
Plumbing. Riser below grade may be copper at the con

2.2.3x Steel Piping: Risers below grade may be
the contractor’s option. When it is used, galvanize,
shall be as specified in the Section: Plumbing."

2.3 Irrlgati@n Valves: Add this sentence at t
"Each valve handle shall be of the "cross" conirrigation valves and shall be suitable for operatior
specified hereinafter."

Add the following new paragraphs:

"2.8 Irrigation Heads for the Sod Roof:"POp-up/pop-down" type with die cast brass ripper bo(
with adjusting screw; stem assembly of machine
self-flushing design; lower body of PVC, type 1-11;spring; self-sealing, conical, molded rubber washer
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nipple flange; a 1/2" female pipe thread connection; and operatingcharacteristics as follows:

quarter Circle 12’ 0.75 30Half Circle 12’ 1.10 30Full Circle 12’ 2.20 30

2.9. Irrigation Head Wrench: Provide as part of the contract, two (2)wrenches to fit the irrigation heads for the sod roof. Each wrench shall havea socket to fit the nozzle and spanner to fit the head.

2.10 Automatic Drain Valves: Each valve shall be constructed ofmachined brass with stainless steel ball seat and I/2 inch male pipe thread.The valve shall open when the line pressure drops below 3 p.s.i.

2.11 Basket Screws: A I/2 inch tapered, molded plastic basket-typesediment screen shall be provided in each riser Just below the irrigationhead.

2.12 Manual Valve Key: Provide, as part of the contract, two (2)aluminum painted, welded steel rod, wrenches approximately 30 inches longwhich can be used to operate the irrigation valves set in valve boxes."

3. INSTALLATION:

3.1 General:
lieu thereof:

Delete entire paragraph and substitute the following in

"3. IX Genera! :.
Add the followir new paragraphs:

"3.1x.i Atrium Irrigation: The irrigation system shall be located in theinterior atrium where indicated on the drawings. The system shall beinstalled in coordination with the planting operations specified in sectionentitled "Plantlng Trees, Shrubs and Groundcovers". It shall be used tomaintain the plants until completion of the project.

3.1x.2 Sod Roof Irrigation: This system begins at a tee provided on theyard hydrant line to the northeast of the sod roof and extends onto the sodroof. The work shall be coordinated with the construction and soddingoperations so that the system may be used to water the sod."

3.2 Placement and Adjustment: Add the following sentences at the end ofthe paragraph: "Plastic pipe shall be installed so as to provide forexpansion and contraction as recommended by the manufacturer. Fittings andsolvents used shall be those recommended by the pipe manufacturer. Lateralsequipped with automatic drain valves shall slope toward the valves and correct
operation of the valves shall be observed before backfilling. Each section orcircuit shall be tested for leakage prior to oomplstlom of bmckfilllng, u





SECTION 02822. ESTABLISHING VEGETATION

I. SUBMITTALS:

1.1 Material Tests and Test Reports: The testing requirements formaterials incorporated in referenced documents will be waived provided themanufacturer submits certificates stating that previously manufacturedmaterials have been tested by recognized laboratories, that such materialsmeet testing requirements specified, and that the materials furnished for thisproject are of the same type, quality, manufacture and make as that tested.Copies of the test reports need not be submitted except as specificallyrequested by the Contracting Officer.

1.2 Certificates: Submit certificates from the manufacturer attestingthat the following products conform to all requirements of this specificationand of reference documents:

a. Fertilizer e. Asphalts
b. Lime f. Matting for Erosion Control
c. Seed g. Sod
d. Mulch

1.2.1 Sample Certificate: The certificate shall not contain statementsthat could be interpreted to imply that the product does not meet allrequirements specified, such as "as good as"; "achieve the same end use andresults as materials formulated in accordance with the referencedspecification"; "equal or exceed the service and performance of the specifiedmaterial". The certificate should simply state that the product conforms toall requirements ecified.

SAMPLE CERTIFICAT
The manufacturer hereby certifies that the following products being furnishedfor this project conform to all requirements of the project specifications andof the reference specifications listed:

MANUFACTURER AND PRODUCT REFERENCE SPECIFICATION
John Doe Company
Portland Cement, Type I

ASTM C150-74, Type I

1.3 Samples:

a. Seed

SIGNATURE AND TITLE

Submit one sample of each of the following items:

b. Mulch c. Matting for Erosion Control
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2. QUALITY CONTROL:

2.1 Inspection and Tests:

2.1.1 Seed: Furnish duplicate signed copies of a statement from the

vendor, certifying that each container of seed is fully labeled in accordance

with the Seed Improvement Association requirements for certification. This

certification shall appear on, or with, all copies of invoices for the seed.

Each lot of seed will be subject to sampling and testing at the discretion of

the Contracting Officer. Sampling and testing will be in accordance with the

latest regulation under the Federal Seed Act. Samples shall be submitted at

least 40 days in advance of the planned planting date.

2.1.2 Fertilizer and Lime: Furnish duplicate copies of invoices for all

fertilizer and lime used on the project. Invoices for fertilizer shall show

the analysis and the quantity furnished. Invoices for lime shall show the

percentage of magnesium oxide and quantity furnished. Upon completion of the

project, a final check of the total quantities of fertilizer and lime used

will be made against the total area seeded and if the rates of application

have not been met, additional quantities of these materials shall be applied

to make up the application specified.

3. MATERIALS:

3.1 Lime shall be dolomitic agricultural-ground limestone containing not

less than 10 per cent magnesium oxide.

3.2 Fertilizer shall be the standard commercial product of 10-10-10

analysis. All fertilizer shall be delivered in bags bearing the

manufacturer’s name, the hemical analysis of the product, and its weight. If

not used immediately after delivery, fertilizer shall be stored in a manner

that will not allow it to harden or destroy its effectiveness.

3.3 Seed shall be new crop seed labeled in accordance with the U.S.

Department of Agriculture, "Rules and Regulations under the Federal Seed Act."

All seed shall be furnished in sealed standard containers. Seed which has

become wet, moldy, or otherwise damaged prior to seeding, will not be

acceptable.

3.4 Mulch shall be any of the materials noted below:

3.4.1 Grain Straw or Dry Hay: Mulch material which contains an

excessive quantity of matured seed of noxious weed or other species which

would hinder the establishment of desirable vegetation will not be acceptable.

Any mulch material which is fresh or excessively brittle or which is in an

advanced stage of decomposition as to smother or retard growth of grass will

not be acceptable. Asphaltic material to anchor straw mulch shall be thin

enough to be blown from spray equipment. It shall be SS-I, RS-I, or RS-2

asphalt emulsion.
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3.4.2 Wood Cellulose Fiber Mulch: Wood cellulose fiber mulch for usewith the hydraulic application of grass seed and fertilizer shall consist ofspecially prepared wood cellulose fiber. It shall be processed in such amanner that it will contain no growth or germination inhibiting factors andshall be dyed an appropriate color to facilitate metering of materials. Itshall be manufactured in such a ,aaor,ee 5hat after addition and agitation in

the

llow
)il.

of

Ight
ht

age
air

directed to
in additi soil.

toohe site shall be utilized as
Ehe trr will not be required to haul

3.6 Matting for Erosion Control: Matting for erosion control shall beJute matting, excelsior matting, or paper matting. Matting for erosioncontrol shall not be dyed, bleached, or otherwise treated in a manner thatwill result in toxicity to vegetation.

3.6.1 Jute Matting: Matting shall be of a uniform open plain weave ofsingle Jute yarn, 48 inches in width plus or minus inch. The yarn shall beof a loosely twisted construction and shall not vary in thickness by more thanone-half its normal diameter. There shall be 78 warp ends, plus or minus 2,per width of the matting; 41 weft ends, plus or minus I, per linear yard; andthe weight shall average 1.22 pounds per linear yard of the matting with atolerance of plus or minus 5 percent.

3.6.2 Excelsior Matting: Matting shall consist of a machine producedmat of curled wood excelsior at least 47 inches in width. The mat shallweigh 0.975 pounds per square yard with a tolerance of plus or minus 10percent. At least 80 percent of the individual excelsior fibers shall be 6inches or more in length. The excelsior fibers shall be evenly distributedover the entire area of the blanket. One side of the excelsior matting shallbe covered with a woven fabric of twisted paper cord or cotton cord, or withan extruded plastic mesh. The mesh size for either the fabric or plastic meshshall be a minimum of inch x inch and a maximum of I-I/2 inches x 3inches.
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3.6.3 Paper Matting: Matting shall consist of a knitted polpropylene
yarn with unlfor openings through which biodegradable paper strips have been
continuously interwoven. The openings shall be no greater than 3/4 inch in
their greatest dimension and I/2 Inch in their least dimension. The inter-
woven yarn and paper shall form a flexible mat which will stretch in any
direction so as to conform to the shape of an irregular surface when applied
to such surface. Paper matting shall be 3.6 feet or more in width and weigh a
minimum of 0.09 pound per square yard.

3.6.4 Wire Staples: Staples shall be machine made of No. 11 gage new
steel wire formed into a "U" shape. The size when formed shall be not less
than 6 inches in length with a throat of not less than I inch in width.

3.7 Sod: Sod shallAhave been planted on cultivated agricultural land
and grown specifically for sod purposes. It shall have been mowed regularly
and carefully and otherwise maintained from planting to harvest to maintain
reasonable quality and uniformity of color, leaf texture and shoot density.
Before cuttln the sod shall have been mowed to a height of I/2 to 3/4 inches.
It shall have no more than I/2 inch of thatch buildup.

3.7.1 Cut and size: Sod shall be machine cut at a uniform soil
thickness of 5/8 inch, plus or minus I/4 inch, at the time of cutting.
Measurement for thickness shall exclude top growth and thatch. Individual
pieces of sod shall be cut to the supplier’s standard width and length.
Maximum allowable deviation from standard widths and lengths shall be plus or
minus I/2" on width and plus or minus 5 on length. Broken pads and torn or
uneven ends will not be acceptable.

3.7.2 Strength and moisture content: Standard size sections of sod
shall be strong enough to support their own weight and retain their size and
shape when suspended vertically from a firm grasp on the" upper 10g of the
section. Sod shall not be harvested or transplanted when moisture content
(excessively dry or wet) may adversely affect its survival. Sod shall not be
permitted to dry out during shipment or on-site storage.

3.7.3 Diseases, Nematodes, and Insects: Sod shall be reasonably free of
diseases, nematodes, and soil-borne insects and shall conform applicable
requirements of the North Carolina Department of Arlculture.

3.7.4 Weeds: Sod shall be free of objectionable grassy and broad leaf
weeds. Sod shall be considered free of such weeds if less than 5 such plants
are found per 100 sq. ft. of area. Sod will not be acceptable if it contains
any of the following weeds: quackgrass, Johnsongrass, poison ivY, nutsedge,
nimblewill, Canada thistle, bindweed, bentgrass, wild garlic, ground ivy,
perennial sorrel, and bromegrass.
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3.7.5 Time Limitations: Sod shall be harvested, delivered andtransplanted within a period of 36 hours unless a suitable preservation methodis approved prior to delivery. Sod not transplanted within this period shallbe inspected and approved by the inspecting officer or his representativeprior to its installation.

4. GENERAL REQUIREMENTS. L_ ....,

ed. The work also includes those areas inside or outside thelimits of construction that are disturbed by the Contractor’s operation.

5. SPECIAL SEEDING AND MULCNING EQUIPMENT:

5.1 Seeder: Equipment to be used for applying a seed-fertilizer mix overprepared slopes shall be a hydraulic seeder designed to pump a water-seed-fertilizer mixture over areas to be seeded at the specified rates. Apower-driven agitator keeps the mixture uniform during the seeding cycle.

5.2 Mulch Spreader: Equipment to be used for spreading mulch shall beequipment designed to apply an asphalt adhesive to the straw mulch material atthe end of a movable boom, then with a high velocity air stream, blow theasphalt-sprayed straw over the graded areas to form a uniform, porous, stableblanket, tied in place by the asphalt adhesive.

5.3 Wood Cellulose Fiber Mulch Spreader: Hydraulic equipment used forthe application of fertilizer, seed, and slurry or prepared wood pulp shallhave a built in agitation system with an operating capacity sufficient toagitate, suspend, and homogeneously mix a slurry containing up to 40 pounds offiber plus a combined total of 70 pounds of fertilizer solids for each 100gallons of water. The slurry distribution lines shall be large enough toprevent stoppage. The discharge line shall be equipped with a set ofhydraulic spray nozzles which will provide even distribution of the slurry onthe various slopes to be seeded. The slurry tank shall have a minimumcapacity of 1,000 gallons and shall be mounted on a traveling unit which maybe either self propelled or drawn with a separate unit which will place theslurry tank and spray nozzles within sufficient proximity to the areas to beseeded so as to provide uniform distribution without waste. Equipment withsmaller tank capacity may be used provided that the equipment has thenecessary agitation system and sufficient pump capacity to spray the slurry ina ,,1[on coat.

6. SEEDBED PREPARATION: Equipment necessary for the proper preparationof the seedbed and for handling and placing of all required materials shall beon hand, in good condition and shall be approved before the work is started.
6.1 Clearing: Prior to or during grading and tillage operations, theground surface shall be cleared of stumps, stones, roots, cable, wire, gradestakes, and other materials that might hinder proper grading, tillage,seeding, or subsequent maintenance operations.
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6.2 Grading: Geades on the area to be teeat, al be ,na[ntained in a
true and even condition. Maintenance shall include any necessary repairs to
previously graded areas.

6.3 Tillage: All graded areas shall be thoroughly tilled to a depth of
at least 4 inches by plowing, disking, harrowing, or other approved methods
until the condition of the soil is acceptable. On sites where soil conditions
are such that high clay content and excessive compaction cause difficulty in
getting clods and lumps effectively pulverized, the Contractor shall use the
rotary tillage machinery, until the mixing of the soil is acceptable and no
clods or clumps remain larger than I-I/2 inches in diameter. A firm and
compact seedbed is required, and after being graded, the seedbed shall be
lightly compacted with a land roller, such as a cultlpaoker, before and after
seeding. All tillage operations shall be as near on the contour as is
practical but in no instance up and down the slope.

6.4 Topsoiling: The topsoil shall be uniformly distributed on the
designated areas and evenly spread to an average thickness of 4 inches, with a
minimum thickness of 3 inches. Prior to placing the topsoil, the subgrade,
wherever excessively compacted by traffic or other causes, shall be loosened
by disking or by scarifying to a depth of at least 2 inches, to permit bonding
to the subgrade. The spreading shall be performed in such a manner that
planting can proceed with little additional soil preparation or tillage. Any
irregularities in the surface resulting from topsoiling or other operations
shall be corrected in order to prevent the formation of depressions where
water will stand. Topsoil shall not be placed when the subgrade is frozen,
excessively wet, extremely dry, or in a condition otherwise detrimental to the
planting or to proper grading.

7. LIMING: Limestone shall be uniformly applied at the rate of 3000
pounds per acre to all areas to be vegetated. Limestone may be applied to the
area prior to the preparation of the seedbed, but in all cases, it shall be
applied before seeding and thoroughly incorporated into the entire depth of
the prepared seedbed. The incorporation of the lime may form a part of the
tillage operation specified above.

8. FERTILIZING: The fertilizer shall be uniformly applied at the rate
of 1000 pounds per acre to all areas to be vegetated. The fertilizer shall be
incorporated into the upper three or four inches of prepared seedbed. This
can be done just prior to the last tillage operation or Just prior to seeding,
but in no case, will it be applied more than 3 days before seeding or before
the lime is applied. Distribution by means of an approved seed drill equipped
to sow seed and distribute fertilizer at the same time will be acceptable.
When hydroseeding equipment is used for planting operation, fertilizer shall
be applied simultaneously with seed using the above rate of application.
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9. PLACING MATTING: At locations indicated on the drawings, placing of
matting shall be done immediately following seeding. The earth surface shallbe smooth and free from stones, clods, or debris which will prevent thecontact of the matting with the soil. Care shall be taken to preserve the
required line, grade, and cross section of the area covered.

9.1 General: Matting shall be unrolled in the direction of the flow ofwater, and shall be applied without stretching so that it will lie smoothlybut loosely on the soil surface. The up-channel or top of slope end of eachpiece of matting shall be buried in a narrow trench at least 5 inches deep andtamped firmly. After the end of the matting is buried, the trench shall beclosed and tamped firmly. Where one roll of matting ends and a second rollbegins, the end of the upper roll shall be brought over the buried end of thesecond roll so that there will be a 6 inch overlap. Check slots shall be
constructed at each 50 feet longitudinally in the matting. These slots shallbe narrow trenches at least 5 inches deep. The matting shall be folded overand buried to the full depth of the trench, after whleh the trench shall be
closed and firmly tamped. Where 2 or more widths of matting are laid side by
side, the overlap shall be at least 4 inches.

9.2 Stapling: Staples shall be placed across matting at ends,Junctions, and check slots and shall be spaced approximately 10 inches apart.Staples shall be placed along the outer edges and down the center of each
strip of matting and shall be spaced 3 feet apart. Staples shall also beplaced alonE all lapped edges 2 to 3 feet apart. When excelsior matting isused, the matting shall be installed with the fabric on top side.

9.3 Rolling: After Jute matting has been placed and stapling completed,the matting shall be rolled with an approved roller to assure that it is inproper contact with the soil. In the installation of erosion control mattingon cut or fill slopes the Engineer may require adjustments in the trenching orstapling requirements to fit individual slope conditions.

9.4 Maintenance: The Contractor shall maintain matting until all workon the project has been completed and accepted. Prior to acceptance of the
project, if any staples have become loosened or raised or if the mattingbecomes loose or torn, or undermined for any reason, the damaged areas shallbe reshaped, reseeded, and refertilized, and the matting shall be acceptablyrepaired or replaced. Where paper matting becomes loose or raised above thesurface of the ground, the matting shall be acceptably repaired or replaced.The maintenance erosion control matting shall be done at no cost to theGovernment.

10. SEEDING: The Contractor shall make use of special hydroseedingequipment or approved mechanical power-drawn seeders. When conditions aresuch, by reason of draught, high winds, excessive moisture, or other factorsthat satisfactory results are not likely to be obtained, the work shalI bestopped, and resumed only when conditions are favorable. If inspection during
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seedin operation, or after there is a show of green, indicates that strips
wider than the space between the rows planted have been left, or other areas
skipped, additional seed shall be sown on these areas. The variety of seeds
indicated below shall be sown only during the optimum periods specified.

For the seedin period April May 15:

Kentucky 31Fescue 80
Hulled Common Bermuda grass 20
Total Mixture 100

For the seeding period September October 15:

Kentucky 31Fescue 100
Unhulled Common Bermuda grass 20

10.1 Broadcast Seeding: In areas too confined for the operation of
machinery, hand-operated equipment, such as the nCyclone" seeder, shall be
employed. The seed shall be uniformly distributed over the designated areas.
Half the seed shall be sown with the sower movin in one direction, and the
remainder shall be sown with the sower moving at right angles to the first
sowing. In confined areas, the seed shall be covered, but no deeper than
I/-inch, by means of rakes or other approved hand tools. Broadcast seeding
shall not be done durin windy weather.

10.2 Slurry Seeding: Seed shall be sown with an approved hydroseeder in
combination with fertilizer, or in combination with wood cellulose fiber mulch
and fertilizer. Seed shall be uniformly distributed over the areas to be
seeded.

10.3 Mechanical Power-drawn Seeder: Seeding shall be accomplished with
a combination grass planter and land packer or pulverizer. The seed shall be
planted no deeper than ;/-inch. The seeding operation should be as near on
the contour as is practical, but never up and down the slope. After seeding,
the seeded area shall be compacted with a land roller, such as a cultipacker.
It will be permissible to sow the seed and cultipack the soil all in one
operation if the proper equipment is used.

11. MULCHING: The surface of all seeded areas shall be protected by the
application of any of the before-mentioned mulch material unless otherwise
specified.
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11.1 Straw or hay shall be applied evenly over the seeded area in such amanner that thickness of the mulch is approximately uniform throughout thetreated area and sunlight is not completely excluded from penetration to theground surface. The straw mulch shall be applied at the rate of one andone-half tons per acre.

11.2 Wood Cellulose Fiber Mulch: The application of the wood cellulosefiber mulch shall be with the hydroseeder and shall be accomplishedimmediately after completion of the final tillage operation.. The woodcellulose fiber mulch shall be applied at the rate of 1,000 pounds per acre incombination with water, fertilizer and seed and shall be sprayed over the sollin a uniform coat.

11.3 Anchoring Mulch: Straw or hay mulch shall be anchored in place byuse of a cut-away rolling flat disk packer or by uniformly spraying the strawwith the specified asphalt material at the rate of 0.10 gallon residualasphalt per square yard.

12. PROTECTION: The area shall be protected against foot and vehiculartraffic by erecting adequate barricades immediately after seeding iscompleted, and by placing warning signs of an approved type.

13. ESTABLISHMENT:
per

M,a,K,d In the event of ............. ng
uve raln before an adequate stand ofvegetation is established, damaged areas shall be repaired, limed, fertilized,seeded, and mulched wholly at the Contractor,s expense. This period shallextend for 30 days after the of the

14. POSTPONEMENT OF SEEDING: If upon completion of the finish grading,the seeding cannot be completed during the specified periods, then the seedingshall be accomplished during the next seeding period specified. Only anamount considered sufficient by the Contraetlng Officer to cover payment forthis work will be withheld from the progress payments. The beneflcialoccupancy of the facility shall not be delayed by the postponement of theseeding

15. SODDING:

15.1 Season: Sod shall be harvested and installed only during theseason of active growth, but not later than October I.

15.2 Sodbed Preparation: At sod locations indicated on the drawingsfollow the procedures for seedbed preparation found in this section, but lowerthe finished grade sufficiently to allow for the sod thickness. After allunevenness of the soll surface has been corrected moisten the soil surfaceJust prior to laying the sod.



15.3 Laying the Sod: The first row of sod shall be laid in a straight
line with subsequent rows placed parallel to and tightly against each other.
Lateral joints shall be staggered to promote more uniform growth and strength.
Care shall be exercised to insure that the sod is not stretched or overlapped
and that all joints are butted tight in order to prevent voids which would
cause air drying of the roots. Water sod immediately after transplanting to
prevent excessive drying during progress of the work. As sodding is completed
in any one section, the entire area shall be rolled. It shall then be
thoroughly watered to a depth sufficient that the underside of the new sod pad
and soil immediately below the sod are thoroughly wet.

15.4 Watering and Mowlng:

15.4. First Week: Soil on sod pads shall be kept moist at all times.
In the absence of adequate rainfall, watering shall be performed daily or as
often as necessary during the first week and in sufficient quantities to
maintain moist soll to a depth of at least 4 inches. Watering should be done
during the heat of the day to help prevent wilting.

15.4.2 Second and Subsequent Weeks: Water the sod as requied to
maintain adequate moisture, in the upper 4 inches of soil, necessary for the
promotion of deep root growth. The first mowing shall not be attempted until
the sod is firmly rooted and secure in place. Not more than 40% of the grass
leaf shall be removed by the initial or subsequent mowings. The mower blade
height shall be inch.

---END---
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SECTION 02831. PLANTING TREES, SHRUBS, AND GROUND COVERS

I. APPLICABLE PUBLICATIONS: The following publications of the issueslisted below, but referred to hereafter by basic designation only, form a partof this specification to the extent indicated by references thereto:

1.1 American Joint Committee on Horticultural Nomenclature:

1942 Edition of Standardized Plant Names.

1.2 American National Standards Institute, Inc. (ANSI):

Z60.1-1973 USA Standard for Nursery Stock.

2. QUALITY CONTROL: Approvals, except those required for fieldinstallation, field application and field tests, shall be obtained beforedelivery of materials to the project site.

2.1 Certificates of Inspections:

2.1.1 Plants: All shipments or orders of plant material shall beproperly inspected at the nursery or at the growing site by the authorizedFederal and State authorities. All necessary inspection certificates shallaccompany the invoice for each shipment or order of stock, as may be requiredby law for the necessary transportation, and such certificates shall befurnished prior to acceptance of the material.

2.1.2 Fertilizer: Duplicate copies of invoices for all fertilizer usedshall be furnished Invoices for fertilizer shall show the chemical analysisand quantity furnished. Upon completion of the project a final check of thetotal quantity of fertilizer used will be made.

2.2 Qualifications: The Contractor performing this work shall have atleast five years of successful experience on projects of equivalent size andscope. Evidence of such qualifications shall be submitted for approval to theContracting Officer prior to the beginning of any work.

3. MATERIALS:

3.1 Topsoil shall be fertile, friable, natural surface soil, such as isfound in the project locality to be capable of producing satisfactoryagricultural crops. Topsoil at the site will not be available for planting.

3.2 Peat shall be what is known in the trade as "peat moss" and shall bedelivered in standard bales. Peat shall be free from long fibrous materialand shall be well pulverized and damp before use.

3.3 Mulch shall consist of clean, dry, long needle pine straw deliveredin standard bales.
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3.4 Commercial fertilizer shall be delivered to the site in unopened

original containers bearing the manufacturer’s statement of analysis, and

shall contain the following minimum percentages of available plant food by

weight:

For Trees For Shrubs & Ground Covers

16 percent nitrogen (N)
4 percent phosphorus (P)
8 percent potash (K)

6 percent nitrogen (N)
12 percent phosphorus (P)
12 percent potash (K)

3.5 Burlap shall be made of Jute and shall weigh not less than 7.2
ounces per square yard. Substitute cloths shall possess an equal strength and

resistance to tearing.

3.6 Plant Material Labels: Durable, legible labels stating in weather-

resistant ink the correct plant names and size, as specified in the llst of

plants to be furnished, shall be securely attached to all plants, bundles, and

containers of plant materials delivered at the planting site for the purpose
of inspection and planting identifications. Plants that do not have labels

attached will be rejected.

3.7 Wrapping material for tree trunks shall be 2 thicknesses of crinkled

paper cemented together with bituminous material, or any suitable cloth, which

will serve the same purpose. Wrapping material shall be in strips 8 to 10

inches wide. Twine for tying shall be a lightly tarred medium or coarse sisal

(lath) yarn.

3.8 Materials for Guying and Staking:

3.8.1 Stakes for supporting trees shall be reasonably clear, straight-

grained wood of not less than 2 inches by 2 inches in section. They shall be

at least 8 feet long for tree item. Rough-sawed stakes may be acceptable if

free from long slivers, bark, or other defects.

3.8.2 Wires for guying trees to supporting stakes shall be pliable

galvanized iron or steel of No. 12 gauge.

3.8.3 Hose used for covering wire shall be at least I/2-1nch rubber

hose.

3.9 Plant Material: Plants may be inspected at the place of growth, but

such inspection shall not preclude the right of rejection at the site.

3.9.1 Nomenclature: The scientific and common names of plants herein

specified conform with the approved names given in "Standardized Plant Names"
(1942 Edition) prepared by the American Joint Committee on Horticultural
Nomenclature.
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3.9.2 Quality and Size: Plants shall be in accordance with ANSI Z60. I.All plants shall have a normal habit of growth and shall be sound, healthy,vigorous, and free from insect infestations and plant diseases. Plants shallbe of specimen quality. The minimum acceptable size of all plants, measuredbefore pruning, with branches in normal position, shall conform to themeasurements specified in the llst of plants to be furnished. Plants largerin size than specified may be used, but the use of larger plants will make nochange in contract price. If the use of larger plants is approved, the ballof earth or spread of roots shall be increased proportionately.

3.9.3 Specimen Plant: Such a plant shall have an appearance whichapproaches the optim,,, form and density characteristics for the particularspecies and variety.

3.10 Matting for Erosion Control: Matting shall conform to thatspecified in the section entitled "Establishing Vegetation".

4. REQUIREMENTS: The work includes providing labor, tools, equipment,appliances and materials, plants, ground covers, shrubs and trees, and theperforming of all operations necessary to provide the work complete in place

5. DIGGING UP, WRAPPING AND HANDLING:

5.1 Balled Plants: Plants designated "B&B" in the list of plants to befurnished, shall be adequately balled with firm natural balls of soil in sizesaccording to AAN Standards. Balls shall be firmly wrapped with burlap orequal approved strong cloth No balled plant shall be planted if the ball iscracked or broken either before or during the process of planting.

5.2 Bare-root Plants: Plants designated "BR" in the list of plants tobe furnished shall be dug with substantially all of the root system intact,but with the earth carefully removed from the roots. The roots of theseplants shall be protected from drying out either by covering with a thickcoating of mud, or by wrapping with moist material, immediately after they aredug.

5.3 Options as to Method: Any plant may be furnished container-growninstead of balled or may be furnished balled instead of bare-root, if allother requirements are met. All plants furnished shall be nursery-grownexcept that collected material may be acceptable if furnished with increasedbail sizes in accordance with ANSI Z60. I. Any substitutions shall be madeonly with approval of the Contracting Officer and at no change of the contractprice.

5.4 Protection Against Drying Out: All plants shall be handled so thatroots are adequately protected at all times from drying out and from otherinjury. The balls of balled plants which cannot be planted immediately ondelivery shall be well protected with soil or other acceptable material.
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5.5 Special Treatment and Handlir for Specimen Plants: The plants
scheduled as "Specimen" on the list of plants to be furnished, shall be of
specimen quality, selected for shape and symmetrical branchlnE habit which at
maturity with produce a strong, full-foliaed tree or bush. Particular care
shall be exercised in the digging, binding, wrapping of such specimens to
assure safe loadin, shipment, and handlln for the entire operation of
transportation from growing locations to the replanting locations shown on the

drawings.

6. PLANTS REQUIRED: The species (scientific and common names) size,
manner in which to furnish, and the number required to complete the planting
are scheduled on the drawings. In general, all plant material furnished shall
be well-branched, full-foliaged, and well-proportioned, particularly with
respect to the width in relation to the height. All plant material shall be
healthy stock, free of plant disease and of parasites of any objectionable or
damaging nature. Plants shall be due up and prepared for shipment in a manner
that will not cause any serious damuee to the branches, shape, and future
development of the plants after replanting.

6.1 Substitutions: Plants of other kinds than those named in the list
of plants to be furnished will not be accepted unless specifically approved in

writin by the Contractin Officer.

7. SHIPMENT AND DELIVERY: The Contractor shall promptly notify the
Contractor’s Quality Control Representatives, in advance, when the plant
material is to be delivered and the manner of shipment, and shall furnish
therewith an itemized llst in duplicate of the actual quantity of plant
material in each delivery, in order to insure satisfactory coordination of
delivery and to expedite the required inspection at the point of delivery.
The itemized llst in duplicate of the plant material for each delivery shall
include the pertinent data in the form as specified in the list of plants to
be furnished. This list and the necessary inspection certificates to
accompany each plant and/or shipment shall be furnished prior to acceptance
and plantin of the plant material. When shipment is made by truck, all plant
material shall be packed to provide adequate protection aainst climatic,
seasonal, and breakage injuries durin transit. The tops shall be securely
covered with tarpaulin or canvas to minimize windwhippin and dryln. When
shipment is made by rail, box cars shall be carefully packed and adequately
ventilated in accordance with the plant requirements to prevent "sweating" of
the plant durlnE transit. Shipments made by rail to local or nearby freight
yards shall be given special attention to insure prompt delivery and careful
handlln therefrom to the point of final delivery at the planting Job site.
Under no circumstances shall balled plants be dropped from box cars or trucks
to the ground. A suitable method of handling shall be employed to insure the
careful, workmanlike delivery of heavy, balled plants to preclude cracked or
"mushroomed" plant balls at the point of delivery.

8. PLANTING SEASON: The exterior plantin season shall be from November
15 through March 15 for trees and from November 15 through March 31 for
shrubs and ground covers. Actual plantin shall be performed only at times
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during this period when weather conditions are suitable and in accordance withlocal accepted practices. Interior planting may be done at any time.

9. OBSTRUCTIONS BELOW GROUND: Any rocks or other underground obstruc-tions shall be removed to the depth necessary to permit proper plantingaccording to plans and specifications. If underground construction,obstructions, or rocks are encountered in excavation of planting areas, otherlocations for the planting may be selected by the Contracting Officer.

10. PLANTING OPERATIONS:

10.1 Layout of Major Planting: Locations for plants and outlines ofareas to be planted shall be marked on the ground by the Contractor before anyexcavation is made. All such locations shall be approved before excavationfor planting is begun.

10.2 Excavation for planting shall include the stripping and stacking ofall acceptable topsoil encountered within the areas to be excavated fortrenches, tree hole, plant pits, and planting beds. Except as otherwiseindicated on the drawings, excavation of trenches, tree holes, plant pits, andplanting beds shall extend to the required subgrades as indicated on thedrawings but in no case shall be less than as specified hereinafter. Plantpits shall be circular in outline and shall have vertical sides to at least 18inches below grade and shall have flat bottoms. The minimum depths of plantpits, specified below, shall be measured from finished grade.

10.3 Size of Pits: Diameter of pits for all shrubs shall be at leastfoot greater than the ball. Minimum depth of pits for all shrubs shall be 16inches, and this depth shall be increased as much as may be necessary toprovide a minimum of inches of topsoil in the bottom of the pit, and stillaccommodate the ball or roots when the plant is set to grade. Diameter ofpits for trees shall be at least 2 feet greater than the ball. Minimum depthof pits for trees shall be 2 feet, and this depth shall be increased as muchas necessary to provide a minimum of inches of topsoil in the bottom of thepit and still accommodate the ball or roots when the plant is set to grade.

I0. Preparation of Planting Areas: Before excavations are made, thesurrounding turf shall be covered in a manner that will satisfactorily protectall turfed areas that are to be trucked over and upon which soll is to betemporarily stacked pending its removal or reuse for the filling of holespits, and beds.

10.5 Planting Beds: All planting beds, the general outlines of whichare shown on the drawings, shall, after completion of planting therein, bethoroughly spaded or cultivated to a depth of not less than inches, edgedraked free of all debris.

10.6 Disposal of Excess Soil: All excess excavated topsoil or othersoils shall be placed on the Station in the location designated by theContracting Officer.
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10.7 Drainage of Pits and Beds: Should any unusual conditions be

encountered such as hard pan or impervious clay, drainage shall be provided by
holes driven in the bottom of each plant pit.

10.8 Setting Plants: Except as otherwise specified, plants shall be

planted in pits and shall be set at such level that, after settlement, they
bear the same relation to the finished grade of the surrounding ground as they
bore to the grade of the ground from which they were dug.

10.8.1 General: Plants shall be planted in an approved topsoil which

shall be thoronghly settled by watering or by tamping. A shallow saucer shall
be formed around each plant by placing a ridge of topsoil around the edge of
each filled-in pit. The Contractor shall furnish and deliver from outside

sources acceptable topsoil. Soil from outside sources shall be entirely free
from roots, stolons, or bulbs or perennial grasses and noxious weeds.
Topsoil, prior to use for backfilling planting pits, shall first be thoroughly
mixed with commercial fertilizer and peat moss in the following amounts:

I0.8.1.1 Commercial fertilizer shall be incorporated with topsoil at the

rate of I/2 pound, actual weight, of 6-12-12 analysis fertilizer to cubic

yard of soil for shrubs and ground covers, or in amounts ranging from 1/2

pound 16--8 analysis fertilizer each for the smallest trees to pound
fertilizer each for the largest trees in the list of plants to be furnished.

10.8.1.2 Peat moss shall be incorporated with topsoil at the rate of 1/3
bushel for each shrub and I/2 bushel for each tree. For the purpose of this
work, all topsoil will be considered to shrink 10 percent of its volume as
measured after placement. Provision shall be made for additional shrinkage

after peat moss is added. A shallow saucer, capable of holding water, shall
be formed about each plant by constructing a "dike" of topsoil around the edge

of each filled-in pit, as illustrated in detail on the planting plan.

10.8.2 Balled Plants: (B&B) shall be planted with topsoil carefully

tamped around and under the base of each ball to fill voids. Cloths, ropes,
wires, and other wrapping material shall not be removed from the tops of
balls.

10.8.3 Bare-root Plants: Roots of bare-root (BR) plant shall be
properly spread out, and the topsoil carefully worked in among the roots.
Broked or frayed roots shall be cut off clean.

10.9 Matting for Erosion Control: Where indicated on the drawings,
install the matting as specified in the section entitled "Establishment of

Vegetation".

11. SETTING AND WRAPPING OF TREES: Trees shall be set plumb and rigidly

braced in position until the soil has been tamped solldly around the ball and
roots. Promptly after planting, the trunks of trees shall be spirally wrapped

to the height of the second branches. Wrappings shall be tied securely in

place.
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12. STAKING: Trees shall be staked immediately after they are planted.All planted trees shall be staked in accordance with the following:

12.1 Single Staking: All trees less than 2 inches in caliber shall besupported in upright position by stakes, one to each tree. Stakes shall bedriven at least 3 feet into the ground within 12 inches of the trunk of thetree. Stakes shall be driven vertically, and not twisted or pulled at anytime in such a manner as to cause injury to ball or roots. The tree shall beguyed near the top of the stakes by means of two strands of No. 12 gauge wire,encased in rubber hose as necessary to prevent contact with the bark, andshall be drawn taut and securely fastened to the stake.

12.2 Double Staking: All trees furnished 2 inches or over in calibershall be staked in accordance with the following. Trees shall be supported inan upright position by two stakes. The stakes shall be spaced on oppositesides of the tree approximately 18 inches from the trunk. Stakes shall bedriven vertically into the ground to a depth of at least three feet, and shallnot be twisted or pulled in such manner as to cause injury to ball or roots.The tree shall be guyed to each stake near the top, with two strands of No. 12gauge galvanized wire. Guys shall be enclosed in rubber hose as necessary toprevent contact with the bark, and shall be drawn taut and securely fastenedto the stakes with wire staples.

13. PRUNING: Pruning shall be generally limited to the minimumnecessary to remove injured twigs and branches, and to compensate for the lossof roots during transplanting, but never to exceed I/3 of the branchingstructure. Cuts over 3/4-inch diameter shall be painted with an approvedtree-wound paint. Never cut a leader.

14. MULCHING: All plants shall be mulched within 2 days after plantingwith a layer 2 inches deep, when settled, of mulch material entirely coveringthe saucer around each plant.

15. CLEANUP OF SITE: At the end of each day’s work, the Contractorshall pick up all paper bags and other debris resulting from his work andremove them from site. At the completion of the work, the Contractor shallclear the site of all rubbish and excess materials and leave the site in aneat and workmanlike condition. All planting areas shall be free of weeds atthe completion of work.

16. GUARANTEE: The Contractor shall guarantee all plants for a periodof year after completion of the contract. The Government shall maintainplants, shrubs and trees during this period.

16.1 Replacement: During the guarantee period, plants which die orwhich, in the opinion of the Contracting Officer, are in an unhealthy or badlyimpaired condition shall be replaced by the Contractor as soon as isreasonably possible after the unsatisfactory condition is evident. Noreplacement will be required in any season definitely unfavorable for plantingthe kinds of plants involved. At the conclusion of the guarantee period, the
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Contracting Officer will make an inspection of the work to determine

conditions of all plants. All plants then not in a healthy, growing condition

will be noted. As soon as seasonal conditions permit, all plants so noted

shall be removed and replaced with plants of the same kinds and sizes as

oriinally specified. Such replacements shall be made in the same manner as

specified for the original planting and at no extra cost to the Government.
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SECTION 03300. CAST IN PLACE CONCRETE

I. APPLICABLE PUBLICATIONS: The following publications of the issueslisted below, but referred to elsewhere by basic designation only, form a partof this specification to the extent indicated by the references thereto:
1.1 Federal and Military Specifications:

SS-S-1401B

TT-C-8OOA
& Am

MIL-B-19235A

Sealing Compound, Hot Applied, for Concrete and AsphaltPavements.
Curing Compound, Concrete, For New and Existing Surfaces.

Bonding Compound, Concrete.

1.2 U. S. Department of Commerce Product Standard:

PS 1-74 Construction and Industrial Plywood.

1.3 American Concrete Institute (ACI):

ACI 211.1-74

ACI 305-72
ACI 306-66
ACI 315-74

ACI 318-71
ACI 347-68

1.4

A 185-73
A 615-76a

C 29-76
C 31-69(1975)
C 33-77
C 39-72
C 87-69(1975)

C 94-74a
C 125-76

C 136-76
C 138-75

C 143-74
C 150-77
C 156-7
C 171-69(1975)

Recommended Practice for Selecting Proportions for NormalWeight Concrete.
Recommended Practice for Hot WeaZher Concreting.
Recommended Practice for Cold Weather Concreting.
Manual of Standard Practice for Detailing ReinforcedConcrete Structures.
Building Code Requirements for Reinforced Concrete.
Recommended Practice for Concrete Formwork.

American Society for Testing and Materials (ASTM):

Welded Steel Wire Fabric for Concrete Reinforcement.
Deformed and Plain Billet-Steel Bars for ConcreteReinforcement.
Unit Weight of Aggregate.
Making and Curing Concrete Test Specimens in the Field.Concrete Aggregates.
Compressive Strength of Cylindrical Concrete Specimens.
Effect of Organic Impurities in Fine Aggregate on Strengthof Mortar.
Ready-Mixed Concrete.
Concrete and Concrete Aggregates; Definition of TermsRelating To.
Sieve or Screen Analysis of Fine and Coarse Aggregates.
Unit Weight, Yield, and Air Content (Gravlmetrlc) ofConcrete.
Slump of Portland Cement Concrete.
Portland Cement.
Water Retention by Concrete Curing Materials.
Sheet Materials for Curing Concrete.
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C 172-71
C 173-75

C 227-71 (1976)

C 231-75

C 26O-74
C 3O9-74
C 360-63(1975)
C 418-76
D 75-71
D 226-75

D 1329-72

D 1751-73

D 1752-67(1973)

D 1850-74
G 21-70(1975)

Sampling Fresh Concrete.
Air Content for Freshly Mixed Concrete by the Pressure
Method.
Potential Alkali Reactivity of Cement-Aggregate

Combinations (Mortar Bar Method).
Air Content for Freshly Mixed Concrete by the Pressure
Method.
Air-Entraining Admixtures for Concrete; Specifications.
Liquid Membrane-Forming Compounds for Curing Concrete.
Ball Penetration in Fresh Portland Cement Concrete.
Abrasion Resistance of Concrete.
Sampling Aggregates.
Asphalt Saturated Roofing Felt for Use in Waterproofing

and in Constructing Built-Up Roofs.
Low-Temperature Characteristics of Rubber and Rubber-Like

Materials by a Temperature Retraction Procedure.

Preformed Expansion Joint Fillers for Concrete Paving and

Structural Construction (Non-Extrudlng and Resilient

Bituminous Types).
Preformed Sponge Rubber and Cork Expansion Joint Fillers

for Concrete Paving and Structural Construction.
Concrete Joint Sealer, Cold Application Type.
Resistance of Synthetic Polymeric Materials to Fungi.

1.5 Concrete Reinforcing Steel Institute (CRSI):

Manual of Standard Practice for Reinforced Concrete
Construction.

1.6 American Weldiag Society (AWS):

D 12.1-75 Welding Reinforcing Steel, Metal Inserts and Connections

in Reinforced Concrete Construction.

1.7 Portland Cement Association (PCA):

Concrete Pavement Inspector’s Manual.

2. QUALITY CONTROL: Unless otherwise specified herein, requirements for

supervision, inspection, sampling, testing, approval, directing, authorizing,

and other requirements of similar import shall be the responsibility of the

Contractor Quality Control representative. Approvals, except those required

for field installations, field applications, and field tests shall be obtained

before custom fabrication is started and before delivery of materials or

equipment to the project site. All materials and materials sources shall be

approved not less than 30 days prior to their use in the work.

2.1 Certified Laboratory Test Reports: The testing requirements for

materials incorporated in referenced documents will be waived provided the

manufacturer submits certificates stating that previously manufactured
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materials meet testing requirements specified, and that the materials
furnished for this project are of the same type, quality, manufacture and make
as that tested. Copies of the test reports need not be submitted except as
specifically requested by the Contracting Officer.

2.1.1 Sample Certificate: The certificate shall not contain statements
that could be interpreted to imply that the proposed material, does not meet
all requirements for the specified material, i.e.; "as good as"; "achieve the
same end use and results as materials formulated in compliance with the
specified material"; "exceed or equal service and performance for specified
material". The eertiflcate should be simple and should state only that the
proposed material meets the requirements for the specified material.

SAMPLE CERTIFICATE

The manufacturer hereby certifies that previously manufactured materials have
been tested by recognized laboratories, that the tested material is of the
same type, quality, manufacture and formulation as that furnished for this
project, and that the tested material meets all the requirements of the
following specifications:

SPECIFIED MATER;L TESTED MATERIAL

C-150-74 John Doe Company
Portland Cement

SIGNATURE AND TITL

2.2 Shop Drawings: Shop drawings of the following shall be submitted
to and approved by the Contracting Officer.

2.2.1 Reinforcing Steel Drawings: Shop drawings for reinforcing steel
shall be prepared in accordance with ACI 315, entitled "Manual of Standard
Practice for Detailing Reinforced Concrete Structures". They shall indicate
bending diagrams, assembly diagrams, splicing and laps of rods, and shapes,
dimensions and details of bar reinforcing and accessories. Scaled dimensions
from structural drawings shall not be used in determining the lengths of
reinforcing rods.

3. DELIVERY AND STORAGE:

3.1 Cement: Cement shall be stored immediately upon receipt at the site
of the work. Cement in bags shall be stored in a suitable weatherproof
structure which shall be as air-tight as practicable; floors shall be elevated
above the ground a distance sufficient to prevent the absorption of moisture.
Bags shall be stacked close together to reduce circulation of air but shall
not be stacked against outside walls; the manner of storage shall permit easy
access for inspection and identification of each shipment. Bulk cement shall
be transferred to elevated airtight and weatherproof bins. At the time of use
all cement shall be free-flowing, and free of lumps. Cement that has been in
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storage loner than 6 months will be tested by standard mortar tests or other
tests as deemed necessary by the Government to determine its suitability for
use and such cement shall not be used without approval of the Contracting
Officer.

3.2 Aggregates: Aggregates shall be stored on areas covered with
tightly lald wood planks, sheet metal, or other hard and clean surface, and in
a manner that will preclude the inclusion of foreign material. Aggregates of
different sizes shall be stored in separate piles. Stock piles of coarse
aggregate shall be built in horizontal layers not exceeding 4 feet in depth to
minimize segregation. Should the coarse aggregate become segregated, it shall
be remixed to conform to the grading requirements given hereinbefore. Allow
aggregates to drain until aggregates have reached a uniform moisture content
before they are used.

3.3 Reinforcement: Reinforcement shall be stored in a manner that will
avoid excessive rusting or coating with grease, oil, dirt, and other
objectionable materials. Storage shall be in separate piles or racks so as to
avoid confusion or loss of identification after bundles are broken.

3.4 Admixtures: Admixtures shall be stored in a manner that will not
damage the containers. An air-entralning admixture which has been in storage
for longer than 6 months or which has been subjected to freezing shall not be
used until retest proves it to be satisfactory.

4. CONCRETE:

4.1 Contractor Furnished Mix Design: Concrete shall be designed in
accordance with ACI 211.1. A concrete mix design for each strength of
concrete included in the work shall be furnished by the Contractor for
approval. Tests for yield shall be as specified hereinafter. Slump shall be
between 2 inches and 4 inches. The concrete shall have a minimum 28-day
compressive strength, maximum aggregate size, minimum cement factor
(bags/cu.yd.), and a maximum water-cement ratio (gal. per bag) respectively,
as follows:

Minimum Minimum
28-Day Cement Maximum
Compressive Maximum Factor Water-Cement
Strength Agg. Size (Bags/cu. Ratio (Gal.
(DSi) (inches) yd.)

Floor Slabs 4,000 I" 6.0 6.30

Exterior Slabs 4,000 I" 6.0 5.75

Columns 4,000 " 6.0 5.75

Walls, Footings,
and Pile Caps 4,000 I" 6.0 5.75
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Exterior Sign
Foundation 4,000 I" 6.0 5.75

All Concrete for
Sewage Pump Station

Walks and Curbs

4,000 1" 6.0 5.75

3,000 " 5.5 6.40

Drainage Structures 2,500 I" 5.5 6.40

Utility Manholes
and Handholes 2,500 I" 5.5 6.40

Prestressed Piles 5,000 I" 7.0 4.75

All Other Concrete
Except Prestressed 4,000 "* 6.0 5.75

Except as specified in paragraph entitled "Coarse Aggregate".

4.2 Air-Entraining Concrete: Air-entrained concrete shall be provided
for all concrete exposed to the weather. Air-entralnment shall be
accomplished by using an alr-entraining admixture. Air-entralnment by the use
of air-entralnlng cement is not acceptable. If the entrained air content
falls below the specified limit, an air-entraining admixture shall be added in
sufficient quantity to bring the entrained air content with the specified
limits. Air-entralning admixtures shall be added in solution in a portion of
the mixing water by means of a mechanical hatcher in a manner that will ensure
uniform distribution of the agent throughout the batch. Except as specified
otherwise hereinafter, the air content of freshly mixed air-entralned concrete
shall be as follows:

Maximum Areate Size
Amount of Air (percent
Volume of Concrete)

1-1nch 6 +/- (except 4.5% to 6.0%
for prestressed concrete)

3/8 inch 7-I/2 +/-

The percentage of air shall be determined by ASTM C231 on samples of concrete
during placing of the concrete in the forms, except that for concrete made
with slag aggregate, ASTM C138 or ASTM C173 shall be used.

5. MATERIALS:

5.1 Cement: Cement shall be Type I conforming to ASTM C150 for allconcrete, except cement shall be Type II conforming to ASTM C150 for all
concrete at Sewage Pump Station. All cement for exposed concrete surfaces
shall be of the same manufacturer.
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5.2 Water: Water for mixin and curing, including free moisture and

water in the aggregates, shall be fresh, clean and potable. Turbidity of the
water shall not exceed 2,000 parts per million. Mortar specimens made in

accordance with ASTM C87, when compared with similar mortar specimens made

with water of known satisfactory quality and using the same sand and cement,
shall show no unsoundness or marked change in setting, and the compressive
strength of mortar specimens at 28 days shall be at least 95 percent of the

compressive strength of the specimens made with water of known satisfactory
quality.

5.3 Aggregates: Aggregates shall conform to ASTM C33, except as
modified herein. All aggregates for exposed concrete surfaces shall be

obtained from one source. Agregates shall be free from any substance which

may be deleteriously reactive with the alkalies in the cement in an amount
sufficient to cause excessive expansion of the concrete. Acceptability of the

aggregate shall be based upon satisfactory evidence furnished by the

Contractor that the agregate is free from such materials. Such evidence

shall include service records of concrete of comparable properties under

similar conditions of exposure or certified records of test by a testing
laboratory approved by the Contracting Officer. Tests shall conform to ASTM
C227. Aggregates shall be washed before use.

5.3.; Fine Aggregates: Fine aggregates from different sources of
supply shall not be mixed or stored in the same stockpile, or used alternately
in the same structure. The fineness modulus of fine aggregate shall be not
less than 2.40 or greater than 2.90 except that for 0.375 inch ,mximum size,
the fineness modulus shall be not less than 2.60 and not more than 3.00.
Fineness modulus shall be defined according to ASTM C ;25. Aggregate which
shows a variation in fineness modulus greater than 0.20 more or less than that
of the representative sample submitted will be rejected, unless at the option
of the Contracting Officer the aggregate is accepted subject to such changes
in the concrete proportions as may be directed by the Contracting Officer and
for which no change in the contract price will be made. Fine aggregate shall

be graded as specified in ASTM C33.

5.3.2 Coarse Aggregate: Coarse agregate shall not exceed 3/8-inch for
pan type stairs. Grading of coarse aggregate shall be in accordance with the
following tables with respect to the coarse aggregate size specified:

Size of Coarse
Aggregate

(inches)

Percentage bY Weight Passin Sieves

314
I/2
3/8

100 90-100
100

25-60 0-10 0-5
90-100 20-55 0-10 0-5
100 90-100 40-70 0-15 0-5

100 85-I00 I0-30 0-I0 0-5
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5.4 Admixtures: Admixtures shall be used in the concrete as specified
hereinafter. Chemlcal admixtures shall not be used without the written
permission of the Contracting Officer. When more than one admixture is used
in a mix, the Contractor shall furnish satisfactory evidence that the
admixtures to be used are compatible in combination with the cement andaggregates to be used for the project and will be suitable at the jobtemperatures. The cost of the admixtures to be used for this project shall be
included in the contract bid price.

5.4.1 Air-entraining Admixtures: Air-entraining admixtures conformingto ASTM C260 shall be used in all concrete specified to be air-entrained.

5.5 Reinforcement:

5.5.1 Reinforcing Bars: All reinforcing steel shall be deformed.
Reinforcing bars shall conform to ASTM A615, Grade 60.

5.5.2 Welded Wire Fabric: Welded wire fabric shall be electrically-
welded fabric of cold-drawn wire of gage and mesh size shown on the drawingsor specified herein, and shall conform to ASTM A185. Where the size, mesh andweight of the fabric are not indicated or specified otherwise, fabric shall be
6 inch by 6 inch mesh, No. 6 gage of 0.192-inch nominal diameter wire weighing
approximately 42 ibs. per 100 square feet.

5.6 Waterstops: Elastomer waterstops shall be made of natural or
synthetic rubber or polyvlnyl chloride; shall be dense, homogeneous, free from
porosity and other imperfections, and symmetrical in shape. Materials shall
be resistant to chemical action with Portland cement; acids and alkalies; andnot affected by fungi. They shall show no effect when immersed for 10 days atroom temperature in 10 percent solutions of sulphuric acid, hydrochloric acid,and sodium chloride; and a saturated lime solution. Resistance to fungi shallbe determined by ASTM G21. Material shall not be adversely affected whensubjected to tests for low temperature brittleness 35 degrees F, in accordance
with ASTM D 1329, and for water absorption maximum 5 percent by weight.Waterstops not indicated otherwise shall be 6 inches by 3/8 inch.

5.7 Materials for Curing Concrete:

5.7.1 Sheet Materials: Waterproof paper, polyethylene sheeting, and
polyethylene coated burlap shall conform to ASTM C171.

5.7.2 Liquid Membrane Forming Compound: Liquid membrane formingcompound shall conform to ASTM C309, white-pigmented Type 2, and be free ofparaffin or petroleum.

5.7.3 Liquid Chemical Curing Compound: Liquid chemical compound curingshall be accomplished by the application of a suitable sealer-hardenerdesigned for sealing and hardening in addition to curing of the concrete,applied by the method and at the rate reco,,,ended by the manufacturer. Itshall not reduce the adhesion of tile, paint, waterproofing or other materla
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to be applied to the conorete The chemical compound shall be free of
petroleum resins or waxes. The loss of moisture when determined in accordance
with ASTM C156 shall not exceed 0.055 gram per square centimeter of surface
or, if determined by TT-C-800, the loss of moisture shall not exceed 0.037
gram per square centimeter of surface. The abrasion loss shall not exceed 80
percent of that of the same concrete, untreated, when tested in accordance
with ASTM C 418 at age 28 days. The adhesion to the treated concrete shall be
at least 90 percent of the adhesion to the same concrete, untreated. The test
for adhesion will consist of forming mortar or concrete slabs, three moisture
cured and three liquid chemical cured for each type of covering to be applied.
After curing for 28 days, the slabs shall be permitted to dry in air. The
covering shall be adhered to the troweled face of the slabs with the adhesive
to be used in the work. After the adhesive has set, cuts one inch apart and 6
to 10 inches long shall be made through the adhered covering, forming strips
to one end of which a calibrated spring type balance or other device shall be
attached. The strips shall be peeled off at a rate of 2 to 10 inches per
minute. The pull required to peel the covering from the slabs shall be the
average of three specimens. Do not use liquid chemical curing compound in hot
weather.

5.8 Joint Sealing Materials: Joint sealing materials shall conform to
ASTM D1850 or SS-S-I01, except that all Joints exposed to the weather shall
be sealed with material conforming to SS-S-I01. Use back-up material and
primer of type recommended by Joint sealing material manufacturer.

5.9 Expansion Joint Filler: Expansion joint filler shall be preformed
type conforming to ASTM D1751 or D1752.

5.10 Slots and Inserts for Masonry Anchors:

5.10.1 Slots: Dovetail anchor slots shall be formed of zinc-coated
sheet steel’, U. S. 24 minimum gage, shall be provided in concrete faced with
or abutting masonry, and elsewhere as indicated.

5.10.2 Inserts: Inserts shall be formed of 9 minimum gage zinc-coated
steel wire, engaged between a two-piece half-round wood core, and having loops
for embedding in concrete.

5.10.3 Pre-Mixed Grout: Pre-mixed, non-metallic, non-shrink, non-
corrosive grout providing a minimum compressive strength of 8000 psi at 28
days.

5.11 Vapor Barrier: Vapor barrier material shall be polyethylene
sheeting of not less than 6-mll nominal thickness.

5.12 Building Paper:
indicated.

Felt, ASTM D226, 15 pound type, unless otherwise
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5.13 Wedge (Slotted) Insert: Malleable iron insert with bolts, nuts,
and washers includin horseshoe shims, Hohmann & Barnard, Inc. No. HW-120,
located at sloping brick sills.

6. FORMS:

6.1 General Requirements: Foms shall be provided for all concrete not
indicated or specified otherwise. Foms shall be set true to llne and grade
and maintained so as to insure completed work within the allowable tolerances
specified, and shall be mortar-tight. The Contractor shall be responsible for
the adequacy of forms and form supports. Bolts and ods used for internal
ties shall be arranged so that when the fors are removed, all metal will be
not less than 2 inches from any surface for concrete which will be exposedto destructive agents, not less than I-I/2 inches for concrete exposed to
weathering and for water-tlght and oil-tight concrete, and not less than
inch for unexposed concrete. Bolts or rod type fom ties that must be removed
when forms aye removed shall not be used for watertight forms. Wire ties
shall not be used where the concrete surface will be exposed to weatherin and
where discoloration will be exposed. All form work shall be provided with
adequate clean-out openings to pemlt inspection and easy cleanin after all
reinforcement has been placed. In columns, walls, and similar members of
small dimensions the height of fomms for each vertleal llft shall not exceed 6
feet unless suitable openings are provided at not more than 6-foot vertical
intervals to permit proper placing of the concrete. Where forms for
continuous surfaces are placed in successive units, the forms shall be fitted
over the completed surface to obtain accurate alignment of the surface and to
prevent leakage of mortar. Panel forms shall be constructed to provide tightjoints between panels. All forms shall be constructed so that they can be
removed without damaging the concrete. All exposed Joints, edges, and
external corners shall be chamfered a minimum of 3/4-1nch unless specified
otherwise hereinafter. Forms for heavy girders and similar members shall be
constructed with the proper camber.

6.2 Materials for Forms: Forms shall be of wood, plywood, steel or
other suitable material, except as otherwise specified. Forms for concrete
sidewalks, except on curves, shall be metal; on curves, flexible or curvedforms of metal or wood may be used. Wood forms, for surfaces exposed to view
in the finished structure and requiring a standard finish, shall be tongue-
and-groove boards or plywood. For unexposed surfaces, undressed square-edgelumber may be used. Forms for surfaces requiring special finishes shall beplywood or tongue-and-groove boards, or shall be lined with plywood, a
non-absorptive, hard-pressed fiberboard, absorptive-type lining or othersuitable material. Tongue-and-groove boards shall be dressed to a uniformthickness, evenly matched, and free from loose knots, holes, and other defectswhich would affect the concrete finish. Plywood, other than for lining, shallbe concrete-form plywood not less than 5/8-1nch thick and shall conform withDepartment of Commerce Product Standard PS-I. Surfaces of steel forms shall
be free from irregularities, dents, and sags.
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5.3 Coating: Before placing the concrete, the contact surfaces of forms
shall be coated with a non-staining mineral oil or suitable non-stainings form
coating compound, or shall be given two coats of nitro-cellulose lacquer,
except as specified otherwise. Mineral oil shall not be used on forms for
surfaces which are to be painted. For surfaces not exposed to view in the
finished structure and when the temperature is above 40 degrees Fahrenheit,
sheathing may be wetted thoroughly with clean water. All excess coating shall
be removed by wiping with cloths. Reused forms shall have the contact
surfaces cleaned thoroughly; those which have been coated shall be given an
additional application of the coating.

6. Forms for Round Columns: Forms shall be spirally constructed of
laminated plies of fiber, with each ply not less than 6 inches wide. Plies
shall be laminated with a non-water-sensitive adhesive. The exterior surface
shall be uniformly impregnated for weather and moisture protection. The three
plies nearest to the interior surface of the form shall be deckled or scarfed
and overlapped to minimize the spiral gaps or seams on the column surface.
The interior ply shall allow uniform moisture penetration to prevent unequal
expansion of the fibers and consequent dimpling of the concrete surface.
Forms shall have a suitable vapor barrier within the wall to prevent further
moisture penetration, to protect the dry strength of the outer plies, and to
retain moisture for proper hydration.

6.5 Removable Tongue and Groove Construction Joint Forms: Joint forms,
of sizes and shapes indicated, shall be fabricated from 16 gage galvanized
steel. Fabricate forms with holes for stake pins and reinforcing as
indicated. Stake pins shall be fabricated from 18 gauge steel, compatible
with joint forms and of length required. Install forms in strict accordance
with manufacturer’s directions.

6.6 Tolerances and Variations: The Contractor shall set and maintain
concrete forms to ensure that, after removal of the forms and prior to
patching and finishing, no portion of the concrete work will exceed any of the
tolerances specified. Variations in floor levels shall be measured before
removal of supporting shores. The Contractor shall be responsible for
variations due to deflection, when the latter results from-concrete quality or
curing other than that which has been specified. The tolerances specified
shall not be exceeded by any portion of any concrete surface; the specified
variation for one element of the structure will not be applicable when it will
permit another element of the structure to exceed its allowable variations.
Except as otherwise specified hereinafter, tolerances shall conform to ACI
347.

7. PROPORTIONING, ASUREMENT AND MIXING:

7.1 Proportioning of Materials: Proportioning of materials shall be
accomplished by weighing, except as otherwise provided herein. In urgent
situations, volumetric proportioning may be used temporarily, if permitted by
the Contracting Officer, who will stipulate the length of the period during
which volumetric proportioning may be used. The Contractor shall furnish the
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necessary equipment and shall establish accurate procedures for determining
the quantities of free moisture in the aggregates, the true volume of the fine
aggregate if volumetric proportioning is used, and the air content of the
freshly mixed concrete if air-entrained concrete is used. Moisture,
volumetric and air determinations shall be made at intervals as specified
hereinafter under testing requirements. Allowable tolerances for measuring
cement and water shall be percent; for aggregates 2 percent; and for
admixtures 3 percent.

7.1.1 Weight Measurement: The fine aggregate and each size of coarse
aggregate shall each be weighed sparately. Cement in standard packages
(bags) need not be weighed, but bulk cement or fractional packages shall be
weighed on a scale separate from that used for weighing the other material.

7.1.2 Volumetric Measurement: The weight proportions shall be
transposed into equivalent volumetric proportions by weighing representative
samples of the aggregates in the condition in which they will be measured and
in accordance with ASTM C29. In determining the true volume of the fine
aggregate, allowance shall be made for the bulking effect from the moisture
contained therein. Suitable allowances shall also be made for variations in
the moisture conditions of the aggregates.

7.2 Mixing: All concrete shall be machine mixed. In emergencies, the
mixing may be done by hand if so authorized by the Contracting Officer.
Mixing shall begin within 30 minutes after the cement has been added to the
aggregates. The time of mixing after all cement and aggregates are in the
mixer drum shall be not less than one minute for mixers having a capacity of
one cubic yard or less; for mixers of larger capacities, the minimum time
shall be increased 15 seconds for each additional cubic yard or fraction
thereof of additional capacity. A reduction in the aforementioned mixing
times shall be permitted in accordance with ASTM C94 if mixer performance
tests, made at the Contractor’s option and at his expense, indicate adequate
mixing with the reduced time. All mixing water shall be introduced in the
drum before one-fourth of the mixing time has elapsed. The entire contents of
the mixer drum shall be discharged before recharging. The time elapsing
between the introduction of the mixing water to the cement and aggregates or
the cement to the aggregates and placing of the concrete in final position in
the forms shall not exceed 60 minutes, if the air temperature is less than 85
degrees Fahrenheit and 45 minutes if the air temperature is equal or greater
than 85 degrees Fahrenheit. The retempering of concrete, i.e., remixing with
or without additional cement, aggregate, or water, will not be permitted.

7.3 Ready-Mixed Concrete: Ready-mixed concrete shall conform to ASTM
C94 as modified herein. Ready-mlxed concrete is defined in this specification
as concrete produced regularly by a commercial establishment and delivered to
the purchaser in the plastic state. Ready-mixed concrete may be used provided
that (a) the plant has sufficient capacity and transportation equipment to
deliver the concrete at the rate desired and (b) the plant meets the
requirements specified hereinbefore for equipment, measurement of materials,
and mixing, except as modified herein. The cement, aggregates, water and
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admixtures shall conform to all applicable requirements of this specification.
Ready-mixed concrete not specified otherwise hereinafter shall be mixed and
delivered by one of the following methods:

7.3.1 Truck Mixing: Concrete shall be mixed and delivered in a truck
mixer. Mixers shall be charged with a ribbon fed mixture of aggregates and
cement, or, in the absence of facilities for ribbon feeding, the aggregates
shall be charged before the cement. When mixing is begun during or
immediately after chargln, a portion of the mixin water not in excess of
that required to produce the minimum acceptable slump, shall be added ahead
of, or with, the other ingredients. Total mixin shall be for not less than
50 nor more than 100 revolutions of the drum at the manufacturer’s rated
mixin speed after all ingredients includin water are in the drum except as
follows: After 30 to 75 revolutions of the drum the slump shall be tested and
additional water shall be added if necessary to produce the required slump; if
additional water is necessary, mixing shall be continued for at least 20
revolutions after the water is added. Mixln speed shall be not less than
rpm for revolving drum mixers, and not less than rpm nor more than 16 rpm
for open-top mixers. Any turnin of the drum durin transportation shall be
at the speed designated by the manufacturer of the equipment as agitating
speed. Each batch of concrete delivered at the Job site shall be accompanied
by a time slip issued at the batchlng plant, bearing the time of departure
therefrom and the signature of the inspector. Discharge of concrete from the
drum shall be completed within hour or before the drum completes 250
revolutions after the introduction of water to the cement and aggregates.

7.3.2 Combination Central Plant and Truck Mixing (Shrink Mixing):
Concrete shall be partially mixed in a central plant mixer and the mixing
completed in a truck mixer. The mixing time in a central-plant mixer shall be
the minimum required to intermingle the ingredients and shall not exceed 30
seconds. The mixing shall be completed in a truck mixer as specified
hereinbefore under truck mlxin.

7.3.3 Central-Plant Mixing: Concrete shall be mixed completely in a
stationary mixer at a plant and transported to the site of the work in a truck
agitator or a truck mixer operating at a speed of rotation designated by the
manufacturer as agitatin speed. Mixin shall begin within 30 minutes after
cement has been added to aggregates. When authorized in writing by the
Contracting Officer, non-agitation equipment approved by him may be used for
transporting concrete. The time lapse between the introduction of the mixing
water to the cement and aggregates and the placing of concrete in final
position in the forms, shall not exceed: (a) for aitating equipment 60
minutes, air temperature less than 85 degrees Fahrenheit, 5 minutes, air
temperature equal or greater than 85 degrees Fahrenehit (b) for non-agitating
equipment 30 minutes.

7. Consistency of Concrete: Except as specified otherwise, the slump
shall be from 2 to inches and will be determined by the methods specified
hereinafter.
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8. PLACING REINFORCEMENT AND MISCELLANEOUS MATERIALS:

8.1 General Requirements: All reinforcement bars, stirrups, hangarbars, wire fabric, spirals, and other reinforcing materials shall be provided
as indicated on the drawings or required by this specification, together with
all necessary wire ties, chairs, spacers, supports, and other devicesnecessary to install and secure the reinforcement properly. All
reinforcement, when placed, shall be free from rust, scale, oil, grease, clay,
and other coatings, and foreign substances that would reduce or destroy the
bond. Rusting of reinforcement shall not be a basis of rejection, providedthat the rusting has not reduced the effective cross sectional area of the
reinforcement to the extent that the strength is reduced beyond specified
values. Heavy, thick rust or loose, flak7 rust shall be removed by rubbingwith burlap or other approved method, prior to placing. Reinforcement whichhas bends not shown on the project drawings or on approved shop drawings or isreduced in section by rusting such that its weight is not within permissibleASTM Tolerances shall not be used. All reinforcement shall be supported and
wired together to prevent displacement by construction loads or by the placingof concrete. Unless directed otherwise by the Contracting Officer,reinforcement shall not be bent after being partially embedded in hardenedconcrete. Detailing of reinforcing shall conform to ACI 315. Where coverover reinforcing steel is not specified it shall be in accordance with ACI318.

8.2 Placing: Reinforcement shall be placed accurately and secured. Itshall be supported by suitable chairs or spacers or by metal hangers. On the
ground, and where otherwise subject to corrosion, concrete or other suitable
non-corrodible material shall be used for supporting reinforcement. Where theconcrete surface will be exposed to the weather in the finished structure orwhere rust would impair the appearance or finish of the structure, all
reinforcement supports, within specified concrete cover, shall be galvanizedor made of a suitable non-corrodible material. All metal devices necessaryfor spacing, placing, supporting, and fastening reinforcing shall conform toCRSI’s."Manuai of Standard Practice for Reinforced Construction,.

8.2.1 Placing Welded Wire Fabric: Welded wire fabric used as structuralreinforcement in slabs shall be supported and adequately secured as requiredfor reinforcing steel. Temperature reinforcement shall be extended across
supporting beams and walls and to within inches of concrete edges. It shallbe extended through contraction Joints and construction Joints, exceptexpansion Joints in slabs on ground. Where welded wire fabric is used astemperature reinforcement and adequate support or securement is not provided,the wire fabric shall be lifted during placing of the concrete to insureproper positioning in the slab.

8.3 Splicing of Reinforcement: Splicing of reinforcement shall be inaccordance with ACI 318, except as indicated otherwise or modified herein.Where splices in addition to those indicated on the drawings are necessary,they shall be approved by the Contracting Officer prior to their use. Splicesshall not be made in beams, girders and slabs at points of maximum stress.
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Except as indicated, or specified otherwise herein, in lieu of lapping, butt
splicing of reinforcement may be permitted provided the splicing material,
equal or greater in cross-sectional area to the spliced steel, shall possess a
minimum of 125 percent of the yield strength or 90 percent of the ultimate
strensth of the reinforcln steel, whichever is the greater. Butt splicing
shall be used for bar sizes #11 and above. Splices to be welded shall conform
to AWS D12.1; certification of weldability of the reinforcement by the
manufacturer, shall be submitted. If the Contractor elects to use butt
splicir of reinforcing, he shall submit complete details of the process to be
used for approval. The Contractor shall demonstrate that the splice meets the
requirements specified herein by performing at least three test splices which
shall be submitted for tests to a testing laboratory that has been approved by
the Contracting Officer for such testing. The costs of these tests shall be
borne by the Contractor.

8.3.1 Splicing of Welded Wire Fabric: Welded wire fabric shall be
lapped 2 full meshes and shall be securely wired at each side and end.

8.4 Moving Reinforcing Steel: All placement or movement of reinforcing
steel after placement, to positions other than indicated or specified, shall
be subject to the approval of the designer.

8.5 Settin Miscellaneous Material: Anchors and bolts, includin but
not limited to those for machine and equipment bases; frames or edgings,
haners and inserts, door bucks, pipe supports, pipe sleeves; pipes passing
through walls, metal ties, conduits, flashing reglets, drains, and all other
materials in connection with concrete construction; shall, where practicable,
be placed and secured in position when the concrete is placed. Anchor bolts
for machines shall be set to templates, shall be plumbed carefully and checked
for location and elevation with an instrument, and shall be held in position
rigidly to prevent displacement while concrete is bein8 placed.

9. VAPOR BARRIER: Vapor barrier shall be provided beneath the entire
concrete floor slab of the buildin over the special compacted fill that is
specified under another section. The material shall be placed in the
greatest widths and lengths practicable so as to eliminate Joints wherever
possible; where Joints are necessary, the material shall be lapped not less
than 6 inches for the side and end laps and sealed with waterproofed tape of
type recommended by vapor barrier manufacturer. Torn, punctured, or damaged
vapor barrier material shall be removed and replaced as directed, prior to the
placing of concrete. Concrete shall be placed in a manner to preclude damage
to the vapor barrier material.

10. CONVEYING AND PLACING CONCRETE:

10.1 Conveying: Concrete shall be conveyed from the mixer to the forms
as rapidly as practicable by proper methods which will not cause segregation
or loss of ingredients. It shall be desposited as nearly as practicable in
its final position in the forms. At any point in the conveying, the free
vertical drop of the concrete shall not exceed 3 feet. Chuting will be
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permitted only where the concrete is deposited into a hopper before it isplaced in the forms. Conveying equipment shall be cleaned thoroughly beforeeach run. All concrete shall be deposited as soon as practicable after theforms and the reinforcement have been inspected and approved. Concrete whichhas segregated in conveying shall be removed and disposed of as directed by
the Contractor Quality Control representative.

10.2 Placing: No concrete shall be placed after there is evidence of
initial set. All concrete placing equipment and methods shall be subject to
approval. Concrete placement will not be permitted when weather conditions
prevent proper placement and consolidation. The placement of concrete in
uncovered areas during periods of precipitation will not be allowed. Unless
otherwise specified herein, placing concrete in water will not be allowed.
SubgPades of earth or other material shall be properly prepared and, if
necessary, covered with heavy building paper or other suitable material to
prevent the concrete from becoming contaminated. Before placing concrete on
porous subgrades, they shall be dampened as required to prevent water of
hydration from being absorbed into the subgrade. Forms shall be clean of
dirt, construetlon debris, water, snow, and ice. Fresh concrete shall not be
placed on vertical supporting members such as columns and walls without
approval. Concrete shall be deposited in approximately horizontal layers 12to 20 inches deep in a manner to preclude the formation of cold Joints between
successive layers. The method of depositing concrete shall be such as to
avoid displacing the reinforcement and segregating the aggregate. Concrete
shall be worked about the reinforcement and embedded fixtures and into corners
and angles of the forms, care being taken to avoid overworking which may
result in segregation. On the bottom of beams, slabs, and girders where the
congestion of steel near the forms makes plaelng difficult, a layer of mortarequal to the approved concrete mix, with the coarse aggregates removed and of
5 to 6 inch slump, shall be deposited to cover the surface to a depth of
approximately one inch before plaelng the concrete. Water which accumulateson the surface of the concrete during plaelng shall be removed by absorptionwith porous materials in a manner that prevents removal of cement. Pumping ofconcrete through aluminum pipe shall not be permitted.

10.3 Vibration: All concrete shall be compacted with high frequency,
internal, mechanical vibrating equipment supplemented by hand spading andtamping. Vibrators shall be designed to operate with vibratory element
submerged in the concrete, and shall have a frequency of not less than 6,000impulses per minute when submerged. The vibrating equipment shall be adequateat all times in number of units and power of each unit to consolidate theconcrete properly. Vibration of forms and reinforcement shall not be employedexcept when authorized specifically by the Contracting Officer. Vibratorsshall not be used to transport the concrete in the forms. Vibration shall be
discontinued when the concrete has been compacted thoroughly and ceases todecrease in volume.

10.q Control Joints: Commence saw cutting operation as soon as concretehas hardened suffiolently to prevent dislodging of aggregate and completebefore shrinkage induces cracking. Saw cut the concrete to achieve a Joint at



least I/4 inch in width. This I/4 inch width may be obtained by saw cuttln a
I/8 inch wide Joint as indicated on the Drawings and allowing the anticipated
floor shrinkage to compensate for the balance. If this method is used and the
I/8 inch saw fails to widen to I/4 inch, recur to a I/4 inch width prior to
filling. Commence placlng Joint sealing materlal, in accordance with
manufacturer’s directions after all construction is nearing completlon; but
in no case, however, sooner than 60 days after saw cuts are made.

10.5 Construction Joints: Joints not shown on the drawings shall be
made and located so as to least impair the strength of the structure and shall
be subject to approval of the Contracting Officer. In general, they shall be
located near the mlddle of the spans of slabs, beams and girders unless a beam
intersects a girder at this point, in which case the Joints in the girders
shall be offset a distance equal to twice the width of the beam. Horizontal
Joints in walls’and columns shall be at the underside of floors, slabs, beams,
or girders and at the top of footings or grade slabs. Beams, girders,
brackets, column capitals, haunches, and drop panels shall be placed at the
same time as slabs. Joints shall be perpendicular to the main reinforcement.
Arrange Joints in walls and grade beams so that no more than 80 linear feet is
placed monolithically. Arrange Joints in elevated slabs so that no more than
5,000 square feet of slab is placed monolithically. In.addition, arrange
joints as close to a square configuration as practical; long or irregular
shapes are not allowed. Where indicated or required, saw cut and fill Joints
with joint sealing materials as specified in paragraph entitled "Control
Joints".

10.5.1 Reinforcement in Construction Joints: All reinforcing steel and
welded wire fabric shall be continued across Joints. Keys shall be provided
as directed by the Contracting Officer. Longitudinal keys at least I-I/2
inches deep shall be provided in all joints in walls and between walls and
slabs or footings.

10.5.2 Preparation of Surface: The surface of the concrete at a11
Joints shall be thoroughly cleaned and all laitance removed.

10.5.3 Bonding: When a bonded construction Joint is required, bond
shall be obtained by one of the following methods:

10.5.3.1 Compound: The use of a bonding compound for concrete,
conforming to MIL-B-19235.

10.5.3.2 Chemical Retardant: The use of suitable chemical retardant
which delays but does not prevent setting of the surface mortar. Retarded
mortar shall be removed within 24 hours after placing to produce a clean
exposed aggregate bonding surface.

10.5.3.3 Finish: By roughening the surface of the concrete in proper
manner which will expose the aggregate uniformly and will not leave laitance,
loosened particles of aggregate, or damaged concrete at the surface.
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10.6 Expansion Joints, Cleavage Joints, Waterstops and Embedded Items:

10.6.1 Expansion Joints and Cleavage Joints: Expansion Joints and
cleavage joints shall be I/2-inch wide except as indicated otherwise.
Expansion Joints not exposed to weather shall be filled completely with
preformed joint material conforming to ASTM D1751 or ASTM D1752, except where
otherwise indicated. Cleavage Joints not exposed to the weather shall have
building paper installed as indicated. Expansion Joints exposed to weather
and cleavage joints (exposed to the weather) between vertical masonry surfaces
and floor slabs laid on earth shall be filled to a depth of l-inch from the
surface or face of the concrete with preformed joint material conforming to
ASTM D1751 or ASTM D1752. The l-inch deep space above the preformed material
shall be cleaned after the concrete has been cured, and when dry, filled flush
with joint sealing material. Reinforcement or other embedded metal items
bonded to the concrete, except dowels in floors bonded on only one side of
joint, shall not be permitted to extend continuously through any expansion
Joint. Premolded expansion Joint filler shall conform to ASTM D1751 or D1752.

10.6.2 Waterstops: The location of waterstops in construction Joints
and expansion joints shall be as indicated. Each piece of premolded waterstop
shall be of maximum practicable length in order that the number of end joints
will be held to a minimum. Joints at intersections and at ends of pieces
shall be made in the manner most appropriate to the material being used.
Joints shall develop effective watertightness fully equal to that of the
continuous waterstop material and shall permanently develop not less than 50
percent of the mechanical strength of the parent section and shall permanently
retain its flexibility.

10.6.3 Other Embedded Items: All sleeves, inserts, anchors, and
embedded items required for adjoining work or for its support shall be placed
prior to concreting. All sub-contractors, whose work is related to the
concrete or must be supported by it, shall be given ample notice opportunity
to introduce or furnish embedded items before the concrete is placed. Allferrous metal sleeves, inserts, anchors, and other embedded ferrous items
exposed to the weather or where rust would impair the appearance or finish ofthe structure shall be galvanized.

I0.6. Placing Embedded Items: Expansion Joint material, waterstops,
and embedded items shall be positioned accurately and supported against
displacement. Voids in sleeves, inserts, and anchor slots shall be filled
temporarily with readily removable material to prevent the entry of concrete
into the voids. Aluminum shall not be embedded in concrete except where
aluminum is protected from direct contact with the concrete.

10.6.5 Reinforcing Bars: Bars may be moved as necessary to avoid
interference with other reinforcing steel, conduits, or embedded items, but
not so as to impair design strengths of the members. If bars are moved morethan one bar diameter, the resulting arrangement of bars shall be subject to
the approval of the Contracting Officer.
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10.7 Placing Concrete in Cold Weather: Placing concrete in cold weather
shall be in accordance with ACI 305 except as modified herein. Except when
authorized specifically by the Contracting Offloer, concrete shall not be
placed when the atmospheric temperature is below 40 degrees Fahrenheit. When
the concrete is likely to be subjected to freezing temperatures within 24
hours, concrete materials shall be heated, at no additional cost to theGovernment, so that the temperature of the concrete when deposited shall be
between 65 and 80 degrees Fahrenheit. Methods of heating materials shall be
subject to approval of the Contracting Officer. Water for mixing shall not be
heated above 165 degrees Fahrenheit. Lumps of frozen material and ice shall
be removed from the aggregates before placing them in the mixer. Concrete
damaged by freezing shall be removed and replaced at no additional cost to theGovernment.

10.8 Placing Concrete in Hot Weather: Placing concrete in hot weather
shall be in accordance with ACI 305 except as modified herein. In hot
weather, extra care shall be taken to reduce the temperature of the concretebeing placed, and to prevent rapid drying of newly placed concrete. When the
outdoor ambient temperature is more than 90 degrees Fahrenheit, thetemperature of the concrete as placed shall not exceed 90 degrees Fahrenheit;the resh concrete shall be shaded as soon as possible after placing; and
curing shall be started as soon as the surface of the fresh concrete is
sufficiently hard to permit it without damage.

10.9 Pro-mixed Grout: Pack the entire space between the top of the
concrete bearing surface and the bottom of the bearing device with grout until
all voids are completely filled. After grout has hardened, remove wedges or
shims and fill resulting holes.

11. SURFACE FINISHES (EXCEPT FLOOR FINISHES):

11.1 General Requirements: All Formed surfaces shall be repaired by
patching minor honeycombed or otherwise defective areas and tie holes with
cement mortar. Cement mortar for patching shall be the same composition as
that used in the concrete, except that For exposed surfaces part of the cement
shall be white Portland cement to provide a inlsh color matching the
surrounding concrete. Patching shall be done as soon as the Forms are
removed; areas of surfaces which are to be cured with a curing compoundshall be covered during the applicatlon o the compound. All areas to bepatched shall be cleaned thoroughly. Minor honeycombed or otherwise defectiveareas shall be cut out to solid concrete but to a depth of not less than
1-1nch. The edges o the cut shall be perpendicular to the surface o theconcrete. The area to be patched and at least 6 inches adjacent thereto shallbe saturated with water before placing the mortar. The mortar shall be mixed
approximately one hour before placing and shall be remixed occasionally duringthis period with a trowel without the addition of water. A grout of cementand water mixed to the consistency of paint shall then be brushed onto the
surfaces to which the mortar is to be bonded. The mortar shall be compactedinto place and screeded slightly higher than the surrounding surface. Patches
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on exposed surfaces shall be finished to match the adjoining surfaces, afterthey have set for an hour or more. Patches shall be cured as specified forthe concrete. Holes extending through the concrete shall be filled by meansof a plunger type gun or other suitable device from the unexposed face. Theexcess mortar shall be wiped off the exposed face with a cloth. Finishedsurfaces shall be protected from stains and abrasions. Standard finishagainst steel, plywood and wood forms, and rubbed finish shall be equal inworkmanship, texture, and general appearance to that of sample panelsspecified herein. Concrete with excessive honeycombing, which exposes thereinforcing steel or other defects which affect the structural strength of themember, will be rejected, or the defects corrected as directed by theContracting Officer, and at the expense of the Contractor.

11.2 Sample Concrete Panels: Sample concrete panels shall be submittedas specified hereinafter.

11.3 Standard Finish: Standard finish shall be provided for all exposedconcrete not indicated or specified otherwise. The surface of the concreteshall not vary more than I/4-inch when measured from a five-foot template.Exposed surfaces shall be uniform in appearance.

11.3.1 Against Forms: All fins and other projections shall be removedcarefully, and all abrupt irregularities shall be leveled. Surface pitshaving a dimension greater than I/8-inch shall be filled with cement mortar asspecified hereinbefore for patching.

11.3.2 Not Against Forms: Surfaces not specified otherwise shall befinished with wood floats to even surfaces.

11.4 Special Finishes: All fins and other projections shall be removedcarefully and all abrupt irregularities shall be leveled. The surface of theconcrete shall be smooth and uniform in appearance and shall not vary morethan I/4-inch when measured from a ten-foot template.

11.4.1 Rubbed Finish: Rubbed finish shall be provided for all concreteexposed to view. Where practicable, the forms shall be removed before theconcrete has attained a hard set, proper consideration being given to thesafety of the structure. Immediately after the forms have been removed, thesurface shall be wetted thoroughly and rubbed with csrborundum or otherabrasive to a smooth even finish or uniform appearance. Upon completion ofthe rubbing, the surface shall be washed thoroughly with clean water.

12. FLOOR FINISHES:

12.1 General: The finishes included herein include surface finishes andtreatments for floors and slabs. For floors in which drains occur, specialcare shall be exercised to slope the floors uniformly to the drains. Whereceramic and acid resisting quarry tile are installed in Portland cementmortar, brick pavers, slat flooring, etc. are to be lald, the concrete baseslab shall be depressed as indicated to provide a finish floor at the same
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elevation as surrounding areas. All floor slabs where finish is not indicated
or specified shall receive a single steel troweling. Dry cement shall not be
placed directly upon the new concrete surface to absorb excess moisture.

12.2 Sample Panels:
hereinafter.

Sample panels shall be submitted as specified

12.3 Placing and Screeding Normal Concrete Slab or Base Slab: Concrete
of slump within the limits specified hereinbefore shall be placed,
consolidated and immediately struck off to bring the top surface of the slab
to proper contour, grade and elevation. This operation may be followed
immediately by a darbying or bull floating of the surface with wooden tools so
as to correct any uneveness. Striking-off and darbying shall be completed
before bleed water appears on the surface of the freshly-placed concrete. No
further work shall then be performed until the concrete has attained a set
sufficient for floating and sufficient to support the weight of the finisher
and equipment. If the bleed water has not disappeared by the time floating of
the surface is to start, the excess water shall be first dragged off the
surface using a rubber hose. At no time shall dry cement be used to absorb
bleed water.

12.3.1 Floated Finish: Floated finish shall be provided where
indicated. At the proper time, as specified hereinbefore for placing and
screeding normal concrete slab or base slab, floating shall be performed by
hand with a wood or magnesium float, or with a power-driven float of suitable
type. Floating of any one area shall be the minimum necessary to produce the
finish specified. Provide a wood float finish for epoxy topping.

12.3.2 Troweled Finish: Troweled finish shall be provided where
indicated. The floor shall first be given a floated finish as specified
hereinbefore. Upon attaining proper set, the surface shall be
flat-steel-troweled followed by a raised steel troweling in order to obtain
the desired finish. Burnished troweling shall be obtained by using raised
steel troweling until practically no change in the sheen of the surface is
effected by added troweling.

12.3.3 Broomed Finish: Broomed finish shall be provided where
indicated. The floor shall first be given a floated finish and then a steel
troweled finish, as specified hereinbefore, after which it shall be brushed or
broomed as necessary. A flexible bristle broom or stiff brush shall be used.
It shall have a frequency of fibers across its patch as necessary to produce
the effect required to match the approved sample panel specified hereinafter.
At time of brooming or brushing, the troweled surface shall have hardened
sufficiently to retain the scoring or ridges. The brooming or brushing shall
be in a direction transverse to that of traffic or at right angles to the
slope of the slab or floor.

12. Curing: Finished floor surfaces shall be cured adequately as
specified hereinafter.
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12.4.1 Curing With Water: Moist or wet-curing with water or by complete
coverir with waterproof membrane sheets shall be continuous for 7 days attemperatures of 60 degrees F and above, and for longer periods at lower
temperatures, as necessary. Floors receivin bonded finish materials shall be
cured with water.

12.4.2 Liquid-and-Wax-Membrane-Forming and Chemical-Curing-Sealing
Compounds: These compounds shall meet the water-retentlon and other
requirements specified hereinbefore for liquid membrane-forming compounds or
for liquid chemical compound curing, at an application rate recommended by the
manufacturer, they shall be applied to the concrete surface immediately after
final finishing and as soon as the floor surface will not be marred by their
application. These compounds shall not be used on surfaces to be treated
subsequently with chemical floor hardeners. Surfaces on which bonded finish
materials is to be later applied shall be cured only with water or a compound
which the manufacturer attests is compatible with cements, mortars, adhesives,etc. used for affixing bonded finish materials.

12.4.3 Chemical Floor Hardeners: Chemical floor hardeners shall be
applied to all exposed concrete floors. They shall be applied to a dried
concrete surface, only after the concrete has been first adequately moist or
wet-cured, or to one that has been cured with non-stainlng vaporproof sheeting
or paper. Treatment of new (and old) concrete surfaces shall be in accordance
with the recommendations of the manufacturer, in the amount used and as to the
number of applications.

12.5 Cleaning: Upon completion of the work, all concrete floors, except
those having sealer-hardener finish, shall be cleaned as follows:

After sweeping with an ordinary broom to remove the loose-dirt, the finish
shall be wetted with soapsuds and rubbed with a scrubbing machine fitted with
a wire brush or fine steel wool. The suds shall be mopped up, and the surface
shall be flushed with clean warm water, after which a final scrubbing by hand
in lieu of machine scrubbing will be permitted when authorized specifically.
Floors having sealer-hardener finish shall be cleaned of loose dirt and debris
by sweeping with ordinary brooms or by other suitable method.

13. CURING AND PROTECTION (EXCEPT FLOORS):

13.1 General Requirements: Concrete shall be protected adequately from
injurious action by sun, rain, flowing water, frost, and mechanical injury,
and shall not be allowed to dry out from the time it is placed until the
expiration of the minimum curing periods specified hereinafter. Curing shallbe accomplished by impervious-sheeting curing or by application of liquid
chemical or liquid membrane-forming compound, except as specified otherwise
herein. Membrane-forming compound shall not be used on surfaces where itsappearance would be objectionable, on formed surfaces for which special finish
is specified, on any surface to be painted, waterproofed, tiled, roofed, or
where coverings are to be bonded to the concrete, or on concrete to which
other concrete is to be bonded. Completion of curing shall be initiated
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immediately followin the removal of forms. The temperature of the air next
to the concrete shall be maintained at not less than 40 degrees Fahrenheit for
the full curing periods. When concrete is authorized for placement in
temperatures below 40 degrees Fahrenheit, the air in contact with the concrete
shall be maintained at a temperature of not less than 50 degrees Fahrenheit
for a period of 7 days after placing, or at not less than 70 degrees
Fahrenheit for a period of 3 days after placing, and at not less than 40
degrees Fahrenheit for the remainder of the specified curing periods. Heating
of the concrete in place shall be effected by vented heaters or steam coils
under canvas covers or by other suitable means. The temperature within
enclosures shall not exceed 100 degrees Fahrenheit, and adequate moisture
shall be. applied to the concrete surface during the heating period to prevent
it from drying out. The rate of cooling after the protection period shall be
approximately One degree Fahrenheit per hour for the first 24 hours and 2
degrees Fahrenheit per hour thereafter. Concrete shall be protected against
freezing for the full curing period specified hereinafter.

13.2 Impervlous-Sheetlng Curing: The entire exposed surface shall be
wetted thoroughly with a fine spray of water and then covered with (a)
waterproofed paper, (b) polyethylene-bonded waterproof paper sheeting,
(c) polyethylene-coated burlap sheeting, or (d) polyethylene sheeting. Sheets
shall be laid directly on the concrete surface and overlapped 12 inches when a
continuous sheet is not used. The curing medium shall be not less than 18
inches wider than the concrete surface to be cured, and shall be weighted down
by placing a bank of moist earth on the edges Just outside the forms and over
the transverse laps to form closed Joints. Sheets shall be satisfactorily
repaired or replaced if torn or otheFwise damaged during curing. The curing
medium shall remain on the concrete surface to be cured for not less than 7
days.

13.3 Liquid Membrane-Forming Compound Curing: Liquid membrane-forming
compound curing shall be accomplished by applying a white-pigmented liquid
compound, free of paraffin or petroleum, over the concrete surface, to
restrict evaporation of the mixing water. All Joint openings except sawed
Joints shall be sealed at the top by inserting moistened paper or fiber rope,
or covering with strips of waterproof material, prior to application of the
curing compound, in a manner to prevent the curing compound from entering the
joint. Seven days following the placing of the liquid membrane-forming
compound shall be considered as the end of the curing period and the basis for
determining when joint sealing material will be placed in Joints.

13.3.1 Application of Curing Compound: The compound shall be applied
immediately after the surface loses its water sheen and has a dull appearance
and before Joints are sawed. Curing compound shall be agitated thoroughly by
mechanical means during use and shall be applied uniformly in a 2-coat
continuous operation by suitable power-spraying equipment. The total coverage
for the two coats shall be between 150 and 200 square feet per gallon of
undiluted compound. The compound shall form a uniform, continuous, coherent
film that will not check, crack, or peel and shall be free from pinholes or
other imperfections. An additional coat of the compound shall be applied
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immediately to areas where the film is defective. Suitable covering other
than liquid curing compound, shall be kept readily available for use to
protect the freshly placed concrete in the even conditions occur which prevent
correct application of the compound at the proper time. Concrete surfaces
that are subject to heavy rainfall within 3 hours after the curing compound
has been applied shall be resprayed with two coats of curing compound by the
method and at the foregoing coverage rate specified, at no additional cost to
the Government.

13.3.2 Protection of Treated Surfaces: Concrete surfaces to which
liquid membrane-forming compounds have been applied shall be kept free from
all foot and vehicular traffic ad all other sources of abrasion for not less
than 72 hours. Continuity of the coating shall be maintained for the entire
curing period and any damage to the coating during this period shall be
repaired immediately.

13.3.3 Liquid Chemical Compound Curing: Liquid chemical compound curing
may be provided in lieu of liquid membrane-forming compound curing, and shall
be provided for surfaces for which a sealer-hardener finish is specified. The
application of the compound shall conform to the requirements for liquid
membrane-forming compound curing except as specified otherwise herein.
Sealing or covering of Joints and openings in which joint sealer is to be
applied will not be required. The coverage and number of applications shall
be in accordance with the recommendations of the manufacturer of the compound.

13.4 Steam Curing: Steam curing may be done at the Contractor’s option.
The methods and procedures for steam curing shall be approved by the

Contracting Officer prior to beginning the work. Concrete shall be moist
cured for not less than 4 hours prior to steam curing. When the ambient air
temperature is below 50 degrees Fahrenheit, steam may be used to hold the air
temperature between 50 degrees and 70 degrees Fahrenheit. Steam shall not be
applied directly to the concrete or forms. During application of steam, the
air temperature shall be increased at a rate not exceeding 40 degrees
Fahrenheit per hour until a maximum temperature of 140 to 160 degrees
Fahrenheit is reached. In no instance shall the temperature exceed 160
degrees Fahrenheit. The maximum temperature of 140 to 180 degrees Fahrenheit
shall be held until the concrete has reached the required strength or for not
less than 24 hours. In discontinuing the steam application, the air
temperature shall be decreased at a rate not exceeding 40 degrees Fahrenheit
per hour until a temperature has been reached 20 degrees Fahrenheit above the
temperature of the air to which the concrete will be exposed. The concrete
shall not be exposed to temperatures below freezing until at least 6 days
after casting. All temperatures within the steam chamber shall be measured by
means of recording type thermometers.
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13.5 Curing Periods: When the 7-day compression-test cylinders,
representative of parts of a structure already placed, indicate that the
28-day strengths may be less than 90 percent of the design strengths, those
parts of the structure shall be given additional curing, as directed by the
Contracting Officer. Curing, except steam curing, shall be as follows:

Time

Concrete Element

7 Days
10 Days

10 Days
14 days

All concrete not specified otherwise.
Retaining walls that will be subjected to frost action
or similar deteriorating conditions.
Sidewalks not under cover.
Water tanks for fresh water.

13.6 Removal of Forms and Protection: Forms shall be removed in a
manner which will prevent damage to the concrete. Forms shall not be removed
without approval, or before the expiration of the minimum periods specified
herein:

Days After Placin

Side forms on beams, girders,
columns, and walls (lifts, 15 feet
and under)

Forms for columns and walls
(lifts over 15 feet) 2

Supporting forms for beams, girders,
and slabs

Sufficient shoring members to support dead load plus construction loads on
beams, girders, and slabs shall be provided for a period of 8 days in addition
to the 6 days specified herein. If curing temperatures are below 50 degrees
Fahrenheit, the minimum time for removal of forms and shores shall be 50
percent greater than specified. The time for removal of forms for structures
not included herein shall be as directed by the Contracting Officer. Concrete
work shall be protected from damage during the construction.

14. MISCELLANEOUS CONSTRUCTION:

14.1 Pits and Trenches: Pits and trenches shall have the bottom slabs
and walls keyed and bonded together properly. Where practicable the bottom
slabs and walls shall be placed integrally. Slabs forming covers for pits and
trenches shall have openings formed to suit the installation of equipment and
apparatus.
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14.2 Concrete Lintels and Sills: Concrete lintels and sills shall beeither cast-in-place or precast concrete. All exposed surfaces shall besmooth and true, with sharp edges. If precast concrete is used, it shall bedamp-cured for not less than 7 days and allowed to dry out before being moved.Steel reinforcement of two No. 5 bars or of zinc-coated welded wire fabric ofequivalent cross-sectional area shall be provided in sills. If precastconcrete is used, suitable provisions shall be made for anchoring the sectionsto the walls, and each section shall be set in a full bed of Portland cementmortar. Sills shall be provided with seats, washers, lugs, and drips whereindicated and necessary to provide proper drainage.

14.3 Splash Blocks: Splash blocks shall be provided at outlets ofdownspouts emptylr at grade and on roof; they shall be of precast concrete,24-inches long, 12-inches wide, and 6-1nches thick, with countersunk dishesfinished smooth and sloped to drain away from the building. The earth shallbe compacted to provide firm bases for the blocks. Install splash/blocks onroof before gravel is applied.

14.4 Concrete Sidewalks, Curbs, and Curb and Gutter:

14.4.1 Concrete Sidewalks: Sidewalks shall be not less than 3-5/8inches in thickness or as indicated. Concrete sidewalks shall havecontraction Joints every 5 linear feet, cut to a depth of 3/4 inch with ajointing tool. Contraction joints shall be cut after the surface has beenfinished. Transverse expansion Joints shall be installed at all returns,driveways, and opposite expansion Joints in curbs. Where curbs are notadjacent, transverse expansion Joints shall be installed at intervals ofapproximately 50 feet. Expansion joints shall be made with preformed Jointmaterials. Sidewalks shall be screeded and wood float finished to produce auniform gritty surface. Edges of the sidewalks and Joints shall be edged witha tool havin a radius not greater than I/8 inch. Sidewalks adjacent to curbsshall have a slope of I/4 inch per foot toward the curb. Sidewalks notadjacent to curbs shall have a transverse slope of I/4 inch per foot. Thesurface of the concrete shall show no variation in cross section in excess ofI/4 inch in 5 feet.

14.4.2 Concrete Curbs and Curb and Gutter: Curb and curb and guttershall be constructed as indicated. At the option of the Contractor, the curbsand curb and gutter may be precast or cast in place. If cast in place,contraction Joints similar to those specified for concrete sidewalks shall beprovided at intervals of 8 to 10 feet. If precast, the curbs and curb andgutter shall be precast in lengths of from to 5 feet. The curbs and curbsand gutter shall be given a steel trowel finish.
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15. SAMPLING AND TESTING:

15.1 Sampling:

15.1.1 Aggregates: Sampling of agregates shall be .in accordance with
ASTM D75, as modified herein. Prior to delivery of aggregates, at least one
initial sample taken at the source shall be furnished by the Contractor. Each
sample shall be collected by taking three increment samples at random from the
source material to make a composite sample of not less than 50 pounds. Three
random samples shall then be taken from each 3000 tons of material, or a
day’s run, whichever is the least amount, during the course of the project.
Three increments shall be taken at random to make s composite sample of not
less than 50 pounds. The above sampling shall be repeated when the source of
material is changed or when unacceptable deficiencies or variations from the
specified grading of materials are found in testing.

15.1.1.1 Coarse Aggregate: A 50 pound or larger sample for analysis as
specified hereinafter shall be taken for each 400 tons, or fraction thereof,
of coarse aggregate. The samples shall be taken from the conveyor belt or as
the material falls into the weigh hopper. The plant shall be brought up to
full operation before samples are taken. The samples shall be taken so that a
uniform cross-section, accurately representing the materials on the belt or in
the bins, is obtained. Random checks of the sampling may be made by the
Contracting Officer. Additional sampling may be required when analyses show
deficiencies or unacceptable variances or deviations from the specified
requirements.

15.1.1.2 Fine Aggregates: A 50 pound sample shall be taken as specified
hereinbefore for sampling of coarse aggregate. The sample shall be taken for
sieve analysis of fine agregate and specific gravity tests at a frequency of
not less than one sample for each 200 tons, or fraction thereof of fine
aggregate. Additional samples may be required when analyses show
deficiencies, unacceptable variances, or deviations. Samples of sand shall be
taken when the sand is moist.

15.1.1.3 Sample Identification: Each sample shall be co6tained in a
clean container which shall be securely fastened to prevent loss of material.
It shall be tagged for identification. The tag shall contain the following
information:

Contract No.
Sample No.
Date of Sample
Sampler

Quantity

SouPce
Intended Use
For Testing
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15.1.2 Concrete: Samples of wet concrete shall be collected during each
working day as often as required to perform all tests required herein. Testspecimens shall be made in accordance with ASTM C31. Sampling fresh concreteshall be in accordance with ASTM C172. Concrete samples shall be of proper
size to permit making the required test specimens.

15.1.3 Rubber and Plastic Items:
delivered lot of rubber and plastic items.

Collect two samples from each

15.1. Joint Sealer and Filler: Collect two samples from each deliveredlot of Joint sealers and fillers.

15.2 Testing:

15.2.1 Aggregate Testing: Gradation tests in accordance with ASTM C136shall be made on each sample without delay. All other aggregate testsrequired by this specification shall be made on the initial source samples,and shall be repeated whenever there is a change of source. The tests shallinclude an analysis of each grade of material and an analysis of the combinedmaterial representing the aggregate part of the mix. The Contracting Officermay request or make additional tests at random at the expense of theGovernment.

15.2.2 Cement: Cement testing will be performed by the Governmentthrough the facilities of the U. S. Army Corps of Engineers’ Cement andPozzolan Procurement Testing Service.

15.2.3 Concrete Testing:

15.2.3.1 Testing Consistency: Testing consistency of concrete slumpshall be determined in accordance with ASTM CI3. Consistency may bedetermined in the field by means of the ball-penetration method in accordancewith ASTM C360 after a correlation between slump and ball penetration isdetermined. Tests to verify the ratio will be made at least once each workingday. Samples for slump determination will be taken from the concrete duringplacing in the forms; samples for ball penetration will be taken as specifiedin ASTM C360. Tests shall be made at the beginning of a concrete placement
operation and at subsequent intervals to insure that the specification
requirements are met. In addition tests shall be made each time testcylinders are made.

15.2.3.2 Compressive Tests: Unless otherwise specified, testing ofspecimens for compressive strength shall be in accordance with ASTM C39.Three test specimens shall be made for each set of tests. Tests will be madeat 7 and 28 days from time of molding. One specimen shall be tested at 7days, and the other two at 28 days. When a satisfactory relationship between7 days and 28 day strengths has been established, the 7 day test results maybe used as an indicator of the 28 day strength. Each strength test for 28 daystrength shall be the average of the strengths of the two test specimens of aset. The strength level of the concrete will be considered satisfactory if
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the averages of a11 sets of three consecutive strength test results equal or
exceed the specified 28 day compressive strength, and no individual strength
test falls below the required 28 day compressive strength by more than 500
pounds per square inch. Where strength level of concrete falls below the
specified limits, the Government may order core samples taken, and tested, at
the Contractor’s expense. In such event, three core samples for each cylinder
test indicating defective concrete shall be taken for further testing.
Sampling, testing and evaluation of drilled cores shall be in accordance with
ACI 318, Part 3, Chapter 4. Concrete which is determined to be defective
based on the strength acceptance criteria therein shall be removed and
replaced with acceptable concrete, at no additional cost to the Government.
Frequency of compressive tests on concrete cylinders shall be as follows:

(a) Not less than 6 test cylinders for each 150 cubic yards,
or fraction thereof, of each class of concrete placed, and

(b) Not less than 3 test cylinders for each day for each class
of concrete placed that day

(c) Space testing so that no more than 3 of the test cylinders
are taken from any one batch.

15.2.3.3 Air Content: Air-entrained concrete shall be tested for air
content at the same frequency as specified for slump tests.

15.2.3.4 Yield Tests: Yield tests shall be made by the absolute volume
method as outlined in PCA’s "Concrete Paving Inspectors Manual". Tests
shall be made whenever the yield of a concrete mix is challenged by the
Contracting Officer, twice per day on concrete pavement or concrete base, and
whenever materials or mix proportions are changed.

15.2.3.5 Temperature Tests: Temperature tests shall be made in hot or
cold weather conditions, at frequent intervals, until satisfactory control is
established, and whenever test cylinders are made.

15.2.3.6 Site Mix: Site mix shall be sampled and tested for slump,
yield and strength as follows: After satisfactory control is established,
perform one test for each 10 to 25 cubic yards concrete, depending on size of
mixer, unless otherwise specified.

15.2.4 Contractor Furnished Mix Design: If test results of any concrete
to be used in the project show that the concrete strength is below the
specified limits and does not meet other requirements of this specification,
the Contractor shall make all necessary adjustments, at his expense. Concrete
which at the end of 60 days after placement does not meet the specified
strength shall be removed or otherwise corrected at the Contractors’s expense.
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15.3 Samples of Concrete Surface Finishes (Except Floor Finishes): Nobless than three sample concrete panels for each finish specified, 3 feet by 3feet, 3 inches thick, and cast of the same concrete mix as used in exterior
surface finishes, except floor finishes, shall be provided by the Contractor
at locations as directed by the Contracting Officer. Each set of panels shallbe representative of one of the finishes specified. After approval by the
Contracting Officer, the panels so approved shall be representative of the
workmanship and finishes required. Samples shall not be removed or destroyed
until so directed by the Contracting Officer.

15.4 Samples of Concrete Floor Finishes: Not less than three sample
concrete panels, 2 feet by 2 feet, 3-inches thick, representative of eachfinish specified, shall be provided by the Contractor at locations as directedby the Contracting Officer. Samples shall be labeled to indicate which bondedfinish materials is to be applied to these surfaces. After approval by the
Contracting Officer, the panels so approved shall be representative of the
workmanship and finishes required. Samples shall not be removed or destroyed
until so directed by the Contracting Officer.

---END---
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SECTION 0200. BRICK AND CONCRETE MASONRY UNIT WORK

I. APPLICABLE PUBLICATIONS: The following publications of issues
listed below, but referred to thereafter by basic designation only, form a
part of this specification to the extent indicated by references thereto:

1.1 Federal Specifications:

Copper Flat Products with Slit, Slit and Edge-Rolled,
Sheared, Sawed or Maehlned Edges (Plate, Bar, Sheet, and
Strip).

1.2 American Society for Testing and Materials (ASTM) Publications:

A82-72
A90-69(1973)

A153-73
A167-?q

A185-73
A615-75
A616-75
C55-75
C90-75
C91-71
C129-75
CIq-70(1975)
Clq5-75

C150-7
C171-69(1975)
C207-7
C216-75a

C270-73
Cq76-71

D1751-73

D1752-67(1973)

Cold-Drawn Steel Wire for Concrete Reinforcement.
Weight of Coating on Zinc-Coated (Galvanized)
Steel Articles.
Zinc Coating (Hot-Dip) on Iron or Steel Hardware.
Corrosion-Resisting Chromium-Nickle Steel Plate, Sheet,
and Strip.
Welded Steel Wire Fabric for Concrete Reinforcement.
Deformed Billet Steel Bars for Concrete Reinforcement.
Rail Steel Deformed Bars for Concrete Reinforcement.
Concrete Building Brick.
Hollow Load-Bearing Concrete Masonry Units.
Masonry Cement.
Hollow Non-Load Bearing Concrete Masonry Units.
Aggregate for Masonry Mortar.
Solid Load-Bearing Concrete Masonry Units.
Portland Cement.
Sheet Materials for Curing Concrete.
Hydrated Lime for Masonry Purposes
Facing Brick (Solid Masonry Units Made from Clay or
Shale).
Mortar for Unit Masonry.
Mortar and Grout for Reinforced Masonry.
Preformed Expansion Joint Fillers for Conorete Paving and
Structural Construction (Non-Extruding and Resilient
Bituminous Types).
Preformed Sponge Rubber and Cork Expansion Joint Fillers
for Concrete Paving and Structural Construotion.

Iron or

2. QUALITY CONTROL:

2.1 General: Approvals, except those required for field installations,
field applications and field tests, shall be obtained before delivery of
materials or equipment to the project site.

2.2 Tests and Samples:
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2.2.1 Efflorescence Tests: Efflorescence tests shall be made on brickand mortar materials which will be exposed to weathering. Tests shall bescheduled far enough in advance of starting masonry work to permit retesting,if necessary.

2.2.1.1 Brick: Ten unbroken specimens of each type of masonry unitshall be selected in 5 pairs, each pair of similar appearance. One unit ofeach pair shall be tested by placing it on end in a glass or glazed receptaclein which one inch depth of distilled water is maintained. After being indoorsat normal temperatures for 7 days, the masonry unit shall be removed from thewater and air dried for 24 hours. Each pair of units shall be removed fromthe water and if the difference due to efflorescence is noticeable on any ofthe five samples, when viewed at a distance of 10 feet, the units representedby the samples will be rejected.

2.2.1.2 Mortar: A 3 ounce mortar specimen shall be prepared of eachproposed mix, using as little water as possible. While still in a plasticcondition and prior to its initial set, each mortar specimen shall be placedin a glass or glazed receptacle, and four ounces of distilled water shall bemixed with the mortar and stirred thoroughly for 5 minutes. The receptacleshall be of such a size that when the mortar specimen and water are combinedin solution, and a masonry unit is placed in it, the solution will have adepth of I/2 to one inch. A masonry unit, which has been tested and foundfree of efflorescence, shall be placed on end in the solution and the waterlevel maintained at I/2 to one inch with distilled water. After being indoorsat normal temperature for 7 days, the masonry unit shall be removed from thesolution and air dried for 24 hours. The masonry unit shall be compared withan untreated unit, and if the difference due to efflorescence is noticeable,when viewed at a distance of 10 feet, the mortar components shall be tested inseparate receptacles, each containing a masonry unit which has been tested andfound free of efflorescence. Each mortar component shall be thoroughly mixedwith 4 ounces of distilled water, using one ounce of each cementitiousmaterial and 3 ounces of each aggregate, and the water level shall bemaintained at a depth of I/2 to one inch with distilled water. After 7 daysindoors at normal temperatures, the masonry units shall be removed from thesolution and observed for efflorescence, as specified hereinbefore, and thecomponent causing efflorescence will be rejected.

2.3 Sample Panels: Before masonry work is started, sample panels,approved by the Contracting Officer, approximately 6 feet long, 4 feet high,and of the proper thickness shall be provided, including sample panel forsloping brick sills. Sample panels for sloping brick sills shall be 6 feet by4 feet. Panels shall show the workmanship, coursing, bond, thickness, toolingof Joints, range of color, texture of the masonry, and the color of themortar, all as specified or selected. Prepare panels in sufficient numberuntil each type of sample panel is approved by the Contracting Officer. Thefinished work shall match the approved sample panel. Leave panels in placefor duration of Work, and protect panels from damage. Remove panels whendirected by the Contracting Officer.
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3. SUBMITTALS:

3.1 Certificates: Submit certificates from the manufacturer attesting
that the following products conform to all requirements of this specification

and of reference documents:

Prepackaged Mortar Mix

Brick
Concrete Masonry Units
Reinforcement
Bond Breaker

Flashing
Ties
Anchors
Adhesive
Compressible Joint Filler

3.1.1 Sample Certificate: The certificate shall not contain statements
that could be interpreted to imply that the product does not meet all
requirements specified, such as "as good as"; "achieve the same end use and
results as materials formulated in accordance with the referenced
specifications"; "equal or exceed the service and performance of the specified
material". The certificate should simply state that the product conforms to
all requirements specified.

SAMPLE CERTIFICATE

The manufacturer hereby certifies that the following products being furnished
for this project conform to all requirements of the project specifications and
of the reference specifications listed:

MANUFACTURER AND PRODUCT

Ultra Cement Company
Miracle Mortar Mix

REFERENCE SPECIFICATION

ASTM C270, Type S, air content
not more than 12 percent.

SIGNATURE AND TITLE

3.2 Catalog Data: Submit complete descriptive literature for each type
of each of the following items: Data which describe more than one type, size,
model, or item shall be clearly marked to indicate which type, size, model, or
item the Contractor intends to provide. Data shall be sufficient to show
conformance to specified requirements and shall include installation drawings
and instructions.

Prepackaged Mortar Mix
Brick
Concrete Masonry Units
Reinforcement
Bond Breaker

Flashing
Ties
Anchors
Adhesive
Compressible Joint Filler

3.3 Materials Tests and Test Reports: The testing requirements for
materials incorporated in referenced documents will be waived provided the
manufacturer submits certificates stating that previously manufactured
materials have been tested by recognized laboratories, that such materials
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meet the testing requirements specified and that the tested material is of the
same type, quality, manufacture and make as that furnished for this project.
Copies of the test reports shall not be submitted, except as specifically
requested by the Contracting Officer.

3.4 Selection of Color and Texture of Facing Brick: Color, size and
texture of facing brick shall match color, size and texture indicated and on
display at the Office of the Contracting Officer.

3.5 Selection of Mortar Color: Where colored mortar is indicated, the
mortar shaall match the color indicated and on display at the Office of the
Contracting Officer.

4. DELIVERY AND STORAGE: Cement, llme and other cementitious materials
shall be delivered to the site and stored in unbroken bags, barrels, or other
approved containers, plainly marked and labeled with the manufacturers’ names
and brands. Mortar materials shall be stored in dry, weathertight sheds or
enclosures, and shall be stored and handled in a manner which will prevent the
inclusion of foreign materials and damage by water or dampness. Masonry units
shall be handled with care to avoid chipping and breakage. Materials stored
on newly constructed floors shall be stacked in such manner that the uniformly
distributed loading does not exceed 50 psf. Masonry materials shall be
protected from contact with earth and exposure to the weather, and shall be
kept dry until used. Materials containing frost or ice shall not be used.

5. MATERIALS: The source of supply for materials which will affect the
appearance of the finished work shall not be changed after the work has
started.

5.1 Facing Brick: ASTM C216, Grade SW, Type FBS. Provide all special
shapes and sizes indicated or required. Furnish brick without cores wherever
flat faces will be exposed including brick at sloping sills. Exposed surface
of brick at sloping sills shall have color, range, and texture to match brick
face at adjacent walls. Color, range, texture, and size of brick shall be
provided to match samples on display at the Office of the Contracting Officer.

5.2 Concrete Masonry Units: Of modular dimensions, and shall be either
air, water, or steam cured. Type II units shall be stored at the site before
use, a minimum of 28 days for air cured units; 10 days for steam or water
cured units; and 3 days for units cured with steam at a pressure of 120 to 150
psi and at a temperature of 350 to 365 degrees F for at least 5 hours.
Exposed surfaces of units shall be comparatively smooth and of uniform
texture.

5.2.1 Hollow Load-Bearing Units: ASTM C90; grades N-I or N-II.

5.2.2 Hollow Non-Load-Bearing Units: Types I or II conforming to ASTM
C129, shall be provided for interior non-load-bearing walls and partitions,
except that load-bearing units may be provided in lieu of non-load-bearing
units.
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5.2.3 Concrete Building Brick: ASTM C55, Grades S-I or S-II except that
brick exposed to weather shall be Grades N-I or N-II. Concrete brick shall
match the concrete masonry units with which they are used as closely as
practicable in color and surface characteristics.

5.2.4 Solid Load-Bearing Units: ASTM C145, Grades S-I or S-II, except
that units exposed to weather shall be grades N-I or N-II. Solid units shall
be provided for masonry bearing under structural framing members as indicated,
or as required.

5.2.5 Special Shapes: Special shapes, such as closures, header units,
and Jamb units, shall be provided as necessary to complete the work, and shall
conform to the appllcable portions of the specifications for the units with
which they are used.

5.3 Mortar for Brick and Concrete Masonry Unit Work: ASTM C270 except
that the air content shall not exceed 12 percent when tested in accordance
with ASTM C91. Mortar forfoundation walls, basement walls, and mortar in
contact with earth shall be Type M. Mortar for other work shall be Type S.
Colored mortar shall be provided for all exterior and interior brick work,
including mortar at sloping sills. All the materials required for the mortar,
except aggregate and water, may be combined in a prepackaged mortar mix.
Containers of prepackaged mortar mix shall be provided with printed
instructions on proportions of water and aggregate to be used and mixing
requirements necessary to obtain the type mortar required.

5.4 Portland Cement: Type I, conforming to ASTM C150.

5.5 Hydrated Lime: Type S, conforming to ASTM C207.

5.6 Sand: Sand shall conform to ASTM C144.

5.7 Water: Water for mixing shall be potable.

5.8 Horizontal Joint Reinforcement: Fabricated from cold drawn steel
wire, conforming to ASTM A82. The wire shall be zinc-coated after fabrication
by the hot-dlp process in accordance with ASTM A153. Reinforcement shall
consist of two or more parallel longitudinal wires for single wythe walls and
two parallel longitudinal wires with flush welded 4 inch wide box ties spaced
15 inches on centers for cavity walls. Longitudinal wires shall be not less
than 0.1875 inch in diameter, weld connected with cross wires and box ties not
less than 0.1483 inch in diameter. Cross wires shall be crimped to provide an
effective moisture drip in wall cavity. The out-to-out spacing of the
longitudinal wires shall be I-I/2 to I-3/4 inches less than the actual width
of the masonry. The distance between welded contacts of cross wires with each
longitudinal wire shall not exceed 16 inches. Joint reinforcement shall be
provided in flat sections, not less than 10 feet in length, except that corner
reinforcements and other special shapes may be less in length.
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5.9 Anchors and Ties: Of approved designs, and shall be of copper-cladsteel, zinc-coated steel, or non-corrosive metal having the equivalent totalstrength of steel types. Zinc-coated items shall be coated by the hot-dipprocess after fabrication. Zinc-coated items shall have a minimum of 1.25ounces of zinc per square foot of surface when tested in accordance with ASTMA90.

5.9.1 Wire Mesh Ties: Wire mesh ties shall consist of wire, not lessthan 0.0625 inch in diameter, in I/2 inch mesh, and of suitable width andlength.

5.9.2 Corrugated Metal Ties: Not less than 7/8 inch wide by approxi-mately 7 inches long, and not lighter than 18 gage except where otherwiseindicated.

5.9.3 Rigid Steel Anchors: Not less than one inch wide, I/4 inch thick,and 24 inches long between bent ends. Each end shall be bent down not lessthan 3 inches into the mortar-filled cells.

5.9.4 "Z" Shaped Ties: I/4 inch diameter wire, "Z" shaped length asrequired, with 2 inch bends, with and without moisture drip as indicated.

5.9.5 Anchors Used with Embedded Slots or Inserts: Dovetail type, ofsheet steel, not lighter than 16 gage unless otherwise indicated, and one inchwide, and shall be crimped, corrugated, or bent at the end to provide adequateanchorage, and triangular shaped wire ties, with wire having a diameter of3/16 inch. Anchors for wire inserts shall be of 9 gage wire, looped andclosed. Anchors shall be of the proper length for the use intended. Dovetailslots and inserts are specified under another section.

5.10 Fatening: Suitable bolts, metal wall plugs, or other approvedmetal fasteni’ngs shall be provided for securing furring to masonry, andelsewhere as necessary.

5.11 Reinforcing Steel Rods: ASTM A615 or A616, Grade 60.
5.12 Through-Wall Flashing: One of the following types as specifiedhereinafter except that flashing indicated to terminate in reglets shall bemetal or coated-metal flashing.

5.12.1 Coated Copper Flashing: 5 ounce electrolytic copper sheet,uniformly coated with an acid-proof, alkaliproof, elastic bituminous compound.Coating shall be factory applied to a weight of not less than 6 ounces persquare foot on each side of sheet.

5.12.2 Six-ounce Copper or Corrosion Resistant Steel Flashing: Flashingshall be provided with factory fabricated deformations that mechanically bondflashing against horizontal movement in all directions. Such deformationsshall consist of dimples, diagonal corrugations, or a combination of dimplesand transverse corrugations. Copper flashing shall be six-ounce weight
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conforming to QQ-C-576. Corrosion resistant steel shall be 0.006 inch thick
conforming to ASTM A167, sheet or strip, type 301, 302, 304, or 316, with a
No. 2D or No. 2 finish sheet and strip respectively.

5.12.3 Mastic: Type recommended by through-wall flashing manufacturer.

5.13 Thin-set Adhesive: Three component adhesive, amine cured epoxy
type having the following physical properties:

(a) Mortar Density: 105 ibs./cu, ft.
(b) Compressive Strenth: 10,000 psi
(c) Tensile Strength: 2,500 psi
(d) Flexural Strength: 4,500 psi
(e) Coefficient of Expansion: 35 x 106 in/in/degrees F.
(f) Adhesion:

(I) To Brick: Greater than strength of brick.
(2) To Setting Bed: Greater than strength of setting bed.

(g) Maximum Service Temperature:
(I) Continuous: 160 degrees F.
(2) Intermittent: 220 degrees F.

(h) Water Absorption: 0.2%

5.14 Joint Filler: Preformed (premolded) type conforming to AST D1751
or ASTM D1752.

5.15 Welded Wire Fabric: ASTM A185.

5.16 Bond Breaker: Type recommended by brick manufacturer.

5.17 Building Paper:
C171.

Nonstaining waterproof paper conforming to ASTM

5.18 Hardware Cloth:
wire.

4 mesh, No. 16, .062 inch diameter galvanized

5.19 Compressible Joint Filler:
durometer.

Soft neoprene with a five to ten

6. INSTALLATION:

6.1 Environmental Conditions: Masonry shall not be laid when the air
temperature is below 40 degrees F on a falling thermometer, or when it appears
probable that temperatures below 40 degrees F will be encountered before the
mortar has set, unless adequate means are provided for protecting the work
from freezing. Protection shall consist of heating and maintaining the
temperature of the masonry materials at not less than 40 degrees F, but not
more than 160 degrees F and maintaining an air temperature above 40 degrees F
on both sides of the masonry for not less than 72 hours. Work will not be
permitted with or on frozen materials. Masonry work may be started at 34
degrees F on a rising thermometer.
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5.9 Anchors and Ties: Of approved designs, and shall be of copper-cladsteel, zinc-coated steel, or non-corrosive metal havin the equivalent totalstrength of steel types. Zinc-coated items shall be coated by the hot-dipprocess after fabrication. Zinc-coated items shall have a minimum of 1.25ounces of zinc per square foot of surface when tested in accordance with ASTMA90.

5.9.1 Wire Mesh Ties: Wire mesh ties shall consist of wire, not lessthan 0.0625 inch in diameter, in I/2 inch mesh, and of suitable width andlength.

5.9.2 Corrugated Metal Ties: Not less than 7/8 inch wide by approxi-mately 7 inches long, and not lighter than 18 gage, except where otherwiseindicated.

5.9.3 Rigid Steel Anchors: Not less than one inch wide, I/4 inch thick,and 24 inches long between bent ends. Each end shall be bent down not lessthan 3 inches into the mortar-filled cells.

5.9.4 "Z" Shaped Ties: I/4 inch diameter wire, "Z" shaped length asrequired, with 2 inch bends, with and without moisture drip as indicated.
5.9.5 Anchors Used with Embedded Slots or Inserts: Dovetail type, ofsheet steel, not lighter than 16 gage unless otherwise indicated, and one inchwide, and shall be crimped, corrugated, or bent at the end to provide adequateanchorage, and triangular shaped wire ties, with wire having a diameter of3/18 inch. Anchors for wire inserts shall be of 9 gage wire, looped andclosed. Anchors shall be of the proper length for the use intended. Dovetailslots and inserts are specified under another section.

5.10 Fatening: Suitable bolts, metal wall plugs, or other approvedmetal fasteni’ngs shall be provided for securing furring to masonry, andelsewhere as necessary.

5.11 Reinforcing Steel Rods: ASTM A615 or A616, Grade 60.
5.12 Through-Wall Flashing: One of the following types as specifiedhereinafter except that flashing indicated to terminate in reglets shall bemetal or coated-metal flashing.

5.12.1 Coated Copper Flashing: 5 ounce electrolytic copper sheet,uniformly coated with an acid-proof, alkaliproof, elastic bituminous compound.Coating shall be factory applied to a weight of not less than 6 ounces persquare foot on each side of sheet.

5.12.2 Six-ounce Copper or Corrosion Resistant Steel Flashing: Flashingshall be provided with factory fabricated deformations that mechanically bondflashing against horizontal movement in all directions. Such deformationsshall consist of dimples, diagonal corrugations, or a combination of dimplesand transverse corrugations. Copper flashing shall be six-ounce weight
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conforming to -C-576. Corrosion resistant steel shall be 0.006 inch thick

conforming to ASTM A167, sheet or strip, type 301, 302, 30, or 316, with a
No. 2D or No. 2 finish sheet and strip respectively.

5.12.3 Mastic: Type recommended by through-wall flashing manufacturer.

5.13 Thin-set Adhesive: Three component adhesive, amine cured epoxy
type having the following physical properties:

(a) Mortar Density: 105 ibs./cu, ft.
(b) Compressive Strenth: 10,000 psi
(c) Tensile Strength: 2,500 psi
(d) glexural Strength: ,500 psi
(e) Coefficient of Expansion: 35 x 106 in/in/degrees F.
(f) Adhesion:

(I) To Brick: Greater than strength of brick.
(2) To Setting Bed: Greater than strength of setting bed.

(g) Maximum Service Temperature:
(I) Continuous: 160 degrees F.
(2) Intermittent: 220 degrees F.

(h) Water Absorption: 0.2

5.1 Joint Filler: Preformed (premolded) type conforming to ASTM D1751
or ASTM D1752.

C171.

5.15 Welded Wire Fabric: ASTM A185.

5.16 Bond Breaker: Type recommended by brick manufacturer.

5.17 Building Paper: Nonstaining waterproof paper conforming to ASTM

5.18 Hardware Cloth:
wire.

mesh, No. 16, .062 inch diameter galvanized

5.19 Compressible Joint Filler:
durometer.

Soft neoprene with a five to ten

6. INSTALLATION:

6.1 Environmental Conditions: Masonry shall not be laid when the air
temperature is below 0 degrees F on a falling thermometer, or when it appears
probable that temperatures below 0 degrees F will be encountered before the
mortar has set, unless adequate means are provided for protecting the work
from freezing. Protection shall consist of heating and maintaining the
temperature of the masonry materials at not less than 0 degrees F, but not
more than 160 degrees F and maintaining an air temperature above 0 degrees F
on both sides of the masonry for not less than 72 hours. Work will not be
permitted with or on frozen materials. Masonry work may be started at 3
degrees F on a rising thermometer.

05-77-7526
0200-7



6.2 Workmanship: Masonry wall shall be carried up level and plumb allaround. One section of the walls shall not be tartled up in advance of theothers. Unfinished work shall be stepped back for joining with new work;toothir will not be permitted unless specifically approved by the ContractingOfficer. Establish radii at curved walls to dimension indicated. Maintainsuch radii throughout entire height of wall. Heights of masonry shall bechecked with an instrument at each floor, and at sills and heads of openings,to maintain the level of the walls. Door and window frames, louveredopenings, anchors, pipes, ducts, and conduits shall be built in carefully andneatly as the masonry work progresses. Spaces around metal door frames shallbe filled solidly with mortar, except where otherwise indicated. Masonryunits shall be handled with care to avoid chlppinE, cracking, and spallin offaces and edges. Drilling, cutting, fitting, and patching, to accommodate thework of others, shall be performed by masonry mechanics. Masonry shall be cutwith masonry saws in exposed work. Structural steelwork, bolts, anchors,inserts, plus, ties, lintels, and miscellaneous metalwork specified elsewhereshall be placed in position as the work progresses. Fill Joints of expansiongaps at ends of all lintels and similar items embedded in masonry with closedcell polyethylene rope; do not fill these joints with mortar. Chases ofapproved dimensions for pipes and other purposes shall be provided whereindicated or necessary. Tops of exposed walls and partitions, not beingworked on, shall be covered with a waterproof membrane, well secured in place.Unless indicated otherwise, partitions shall extend from the floor to thebottom of the floor or roof construction above. Walls and partitions shall bestructurally bonded or anchored to each other and to concrete walls, beams,and columns. Non-load-bearin partitions and interior walls shall be securelyanchored to the construction above, as indicated or in a manner that provideslateral stability while permitting unrestricted deflection of constructionabove. Scaffolding shall be inspected regularly, and shall be amply strong,well braced, and securely tied in position. Overloadin of scaffoldin willnot be permitted.

6.3 Mortar Mixing: Mortar materials shall be measured in proper
containers that will insure that the specified proportions of materials willbe controlled and accurately maintained durin the progress of the work.Measurln materials with shovels will not be permitted. Unless specified
otherwise, mortar shall be mixed in proportions by volume. The aggregateshall be introduced and mixed in such a manner that the materials will bedistributed uniformly throughout the mass. A sufficient amount of water shallbe added gradully and the mass further mixed, not less than 3 minutes, untila mortar of the plasticity necessary for the purposes intended is obtained.The mortar shall be machine-mixed in suitable mixers, of the type in which thequantity of water can be controlled accurately and uniformly. Mortar boxes,pans, and mixer drums shall be kept clean and free of debris of dried mortar.The mortar shall be used before the initial setting of the cement has takenplace; retemperiag of mortar in which cement has started to set will not bepermitted. Antifreeze compounds, salts, or any other substance used to lowerthe freezin point of mortar will not be permitted.
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6.3.1 Mortar for Brick and Concrete Masonry Unit Work: Mortar shall be
mixed at the site using materials conforming to ASTM C270 necessary to obtain
type mortar required. Measurement and mixing shall conform to ASTM C270.
Where colored mortars are required, pigments shall be part of prepackaged
mortar mix. When prepackaged mortar mixes are used, the mixing shall conform
to the printed instructions of the prepackaged mortar mix manufacturer.

6.3.2 Grout: ASTM C476. Fine grout shall be provided in grout spaces
less than 2 inches in any horizontal dimension or in which clearance between
reinforcing and masonry is less than 3/4 inch. Coarse grout shall be provided
in grout spaces 2 inches or greater in all horizontal dimensions and clearance
between reinforcing and masonry is not less than 3/4 inch.

6.4 Mortar Joints: Mortar Joints shall be uniform in thickness, and the
average thickness of any three consecutive joints shall be 3/8 to I/2 inch,
unless otherwise specified. "Story poles" or "gage rods" shall be made by the
Contractor prior to starting the work, or Contractor has option of using
manufactured "story poles" lot "gage rods". They shall be used prior to
starting the work, and shall be used throughout the work. Changes in coursing
or bonding after the work is started will not be permitted. Exposed joints
shall be tooled slightly concave with a round or other suitable jointer when
the mortar is thumbprint hard, except as otherwise specified. The Jointer
shall be slightly larger than the width of the joint, so that complete contact
is made along the edges of the units, compressing and sealing the surface of

Joints in masonry that will not be exposed shall be struck flush.
interior brick walls shall be raked to a depth of 3/8-inch.

orlzontal Joints shall be tooled first. Joints shall be brushed to remove
all loose and excess mortar. All horizontal Joints shall be level; vertical
Joints shall be plumb and in alignment from top to bottom of wall within a
tolerance of plus or minus I/2 inch.

6.5 Brickwork: Overburned, or underburned, warped, spalled, cracked, or
broken brick shall not be used where exposed, but may be used as back-up and
where concealed. Brick, where exposed, shall be selected when placing for the
better face for stretchers, and the better end for headers. Clay or shale
brick shall be tested daily on the Job, prior to laying, to determine if they
will require wetting. A circle the size of a silver quarter shall be drawn on
five random selected bricks with a wax pencil. Twenty drops of water shall be
applied with a medicine dropper to the surface within the circle on each
brick. If the average time that the water is completely absorbed in the five
bricks is less than I-I/2 minutes, the bricks represented by the five bricks
shall be wetted. During freezing weather, units requiring wetting shall be
sprinkled with warm water. The method of wetting shall be such as to insure
that each unit is nearly saturated, but surface dry when lald. Unless
indicated or specified otherwise, brickwork shall be laid in running bond.
All Joints between bricks shall be filled completely with mortar. Bed Joints
shall be formed of a thick layer of mortar, which shall be smoothed and not
furrowed with a trowel point which produces voids in the finished mortar.
Head joints shall be formed by applying to the brick to be lald, a full coat
of mortar on the entire end, or on the entire side, as the case requires, and
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then shoving the mortar-covered end or side of the brick tightly against thebrick lald previously; the practice of buttering at the corners of brick andthen throwing mortar or scrappings into the empty joints will not bepermitted. Closure brick shall be laid with a bed joint and with head joints,and the brick shall be placed carefully without disturbing the brickpreviously laid. Dry or butt joints will not be permitted. Grouting shall beprovided as specified. All brick which is moved after laying shall be removedand relaid with fresh mortar.

6.5.1 Brlck-Faced Walls: Brick-faced walls shall consist of backing ofconcrete, concrete masonry units, and steel stud walls, faced with brick. Thefacing and backing shall be anchored with metal ties at the rate of one tie tonot more than 4-I/2 square feet of wall surface, staggered in alternatecourses, and spaced vertically not over 18 inches, and horizontally not over36 inches, unless otherwise indicated. Additional bonding ties spaced notmore than three feet apart around the perimeter and within 12 inches of theopening shall be provided at all openings. Where indicated, tie brick-facedwalls to steel stud walls with corrugated metal ties. Anchor corrugated metalties to steel studs with self-tapplng, low profile sheet metal screws. Weepholes constructed of open masonry head joints, spaced as indicated, shall beprovided at base of wall, over flashings and other locations as indicated.Fill weep holes with square strips of fiberglas insulation and spread outfiberglas insulation strips inside cavity.

6.5.2 Brick Rowlock Sills: Brick rowlock sills shall be laid on edge,sloped, and projected not less than I/2 inch beyond the face of the wall toform a wash and drip; all joints shall be filled solidly with mortar andtooled. Exposed cores of brick units not allowed.

6.5.3 Cavity Walls: Cavity walls shall be constructed of a backing ofconcrete masonry separated from a brick exterior wythe by a continuous airspace with or without insulation as indicated. The two wythes shall besecurely tied together with horizontal Joint reinforcement placed as specifiedhereinafter. Mortar beds shall be beveled away from cavity so that no mortarfins project into cavity when bricks are shoved in placed. The space betweenthe wythes shall be kept clear and clean of mortar droppings by use of wood orfoam insulation strips slightly narrower than cavity; strips shall be laid onhorizontal reinforcing and lifted out and cleaned periodically. Weep holesconstructed of open masonry head joints, spaced as indicated, shall beprovided at base of wall cavity, where cavity is closed over with masonry orflashing, and other locations as indicated. Fill weep holes with squarestrips of fiberglas insulation and spread out fiberglas insulation stripsin cavity. Outside face of concrete masonry unit backing in cavity wallswithout insulation shall be dampproofed as specified in section entitled,"Bituminous Dmpproofing..

6.5.4 Reinforced Brick Masonry Walls: Reinforced brick masonry wallsshall be constructed of two wythes of brick separated by a continuous spacewhich shall be filled with grout or concrete and reinforced as indicated.Mortar beds shall be beveled away from grout space so that no fins project
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into grout space when bricks are shoved in place. Furrowed bed Joints will
not be permitted. Exterior -the of brick shall be laid to the height of each
grout pour in advance of interior wythe; grout space shall be cleaned and
reinforcing shall be set before interior wythe is lald. Metal ties shall be
used as approved, to prevent spreading of the wythes and to maintain vertical
alignment of walls. Reinforcing shall be positioned as indicated. Vertical
reinforcing shall be wired securely in position as the brickwork progresses.
Horizontal reinforcing shall be embedded in grout as the grouting proceeds.
The minimum clear distance between parallel bars shall be the nominal diameter
of the bars; the minimum clear distance between masonry and reinforcing shall
be I/ inch. Unless indicated or specified otherwise, splices shall be formed
by lapping bars not less than 0 bar diameters wire tying rhea together.
Splices in adjacent horizontal bars shall be staggered.

6.5.5 Sloping Brick Sill: Precoat face of brick with bond breaker
material before installation. Apply bond breaker material in accordance with
manufacturer’s recommendations. Completely reaove bond breaker material from
brick surfaces which are in contact with adhesive and mortar. The setting bed
shall be a cement-lime type mortar bed conforming to Type M per ASTM C270.
Setting bed mix shall consist of part Portland cement mortar, I/ part
hydrated lime, sand in an amount of not less than 2-I/ nor more than 3 times
the sum of volume of cement and lime used, and a minimum amount of water to
produce a stiff mix. Install setting bed, welded wire fabric and provide a
wood float finish to lines and grades indicated. Moist cure with a fog spray
of water for 10 days. Prior to installation of adhesive, setting bed shall be
dry and free from laitance, curing compounds, oil, grease, dirt, debris, and
all other foreign matter. Mix adhesive in strict accordance with
manufacturer’s directions. Place adhesive on setting bed and spread to a
nominal I/8 inch depth with a plain trowel. Lay brick in running bond with
3/8 inch wide Joints. Joint width shall be controlled by the use of approved
spacers. After adhesive has set, remove spacers and install mortar of type
specified for brick walls. Expansion and control Joint materials are
specified in section entitled "Calking".

6.6 Concrete Masonry Unit Work: The first course of concrete masonry
units shall be laid in a full bed of mortar for the full width of the unit,
the succeeding courses shall be laid with broken joints (running bond). The
bed-Joints of concrete masonry unit shall be formed by applying the mortar to
the entire top surfaces of the inner and outer face shells, and the head
Joints shall be formed by applying the mortar for a width of about one inch to
the ends of the adjoining units laid previously. The mortar for Joints shall
be smooth, not furrowed, and shall be of such thickness that it will be forced
out of the Joints as the units are being placed in position. Where anchors,
bolts, and ties occur within the cells of the units, such cells shall be
filled with mortar or grout as the work progresses, unless otherwise
indicated. Concrete brick shall be used only at concealed locations for
bonding walls, working out the coursing, topping out walls under sloping slabs
distributing concentrated loads, backing brick headers, and elsewhere as
required. Concrete masonry units shall not be dampened before or during
laying.
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6.6.1 Reinforced Concrete Masonry Unit Walls: Reinforced concrete
masonry unit walls shall be laid in such a manner as to preserve the

unobstructed vertical continuity of cores to be filled. Cross webs adjacent

to vertical cores that are to be filled with grout shall be fully embedded in

mortar, to prevent leakage of grout. Mortar fins protruding from Joints shall
be removed before grout is placed; the minimum clear dimensions of vertical

cores shall be 2 inches by 3 inches. Reinforcing shall be positioned
accurately as indicated. As masonry work progresses, vertical reinforcing

shall be rigidly secured in place at vertical intervals not to exceed 160 bar

diameters. Horizontal reinforcing shall be embedded in grout as grouting
proceeds. The minimum clear distance between masonry and vertical
reinforcement shall be not less than I/2 inch. Unless indicated or specified

otherwise, splices shall be formed by lapping bars not less than 40 bar

diameters and wire tying them together.

6.6.2 Sand Filled Concrete Masonry Unit Walls: Concrete masonry walls,
where indicated to have voids filled with sand, shall be laid in such a manner
as to preserve the unobstructed vertical continuity of the cores. Completely
fill cells with sand. Sand shall be installed alternately with the masonry
with not more than a 2-foot height section of wall completed before sand is
poured into the cells of the masonry units. Pack sand after each pour.

6.7 Bonding and Anchoring: Bonding and anchoring masonry walls and
partitions shall be securely anchored or bonded at points where they intersect

and where they abut or adjoin the concrete frame of a building. All anchors

shall be completely embedded in mortar.

6.7.1 Corners and Intersections of Load-Bearing Masonry Walls: Corners
and intersections of load-bearing masonry walls shall be bonded in each course
with a true masonry bond, except where indicated or specified otherwise.

6.7.2 Intersecting Bearing Walls: Intersecting bearing walls which are
erected separately shall be anchored with rigid steel nchors spaced not more
than 2 feet apart vertically.

6.7.3 Intersections of Non-Load-Bearing Partitions with other Walls or
Partitions: Intersections of non-load-bearing partitions with other walls or
partitions shall be tied with corrugated metal anchors at vertical intervals
of not more then 2 feet, or with masonry bonding in alternate courses.

6.7.4 Masonry Walls Facing or Abutting Concrete Members: Masonry walls
facing or abutting concrete members shall be anchored to the concrete with

dovetail or wire type anchors inserted in slots or inserts built into the
concrete. Anchors shall be spaced not more then 18 inches on centers
vertically and not more than 24 inches on centers horizontally, unless other-
wise indicated. Install hardware cloth where indicated; space anchors for
hardware cloth 6-inches on centers.

6.8 Through-Wall Flashing: Through-wall flashing, of the type specified
hereinbefore, shall be provided as indicated. Unless indicated otherwise,
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Aashing shall extend fo a point 1/2 inch fo exterior foe of walls,
upw OOSS.1 cavity not less than 6 inches and tn mort o bed
M. Flashing shall be teinated 3/q inch back rom interior

ace o walls and turned back on itsel not less th / lnch. Where
lashing does not run ontlnuous, urn up end to prevent ter ro rning
do cavity. Flashi shall be iy 3eured in reglets in a mner that
provides a rment tertght Joint and as indicated. Flashn shall be
provd n leths as lo as practicable. Ends shall be lapp not less
than -/2 nohes Sot lnterloonE type ends, and q nohes o overlappnE
types and overlappl ends shall be lled wth mastic tO povde watertiEht
construction.

6.9 Horlzontal Joint Reinforcement: Reinforcement shall be provided
where indicated and in every other course and in the other two courses above
and below openings of concrete masonry units in brlck-faoed walls, cavity
walls, and in concrete masonry unit walls and partitions. Welded wire tie
reinforcement shall be provided in every course of concrete masonry unit waalls
of elevator shafts. Reinforcement shall be continuous, except that it shall
terminate on each side of control Joints. Reinforcement above and below
openings shall extend not less than 24 inches beyond each side of openings.
Reinforcement shall be provided in the longest available lengths, utilizing
the minim,., number of splices. Splices shall overlap not less than 12 inches.
Welded "L"-shape assemblies, not less than 40 by 48 inches, and "T"-shaped
assemblies, not less than 32 by 32 inches, both of the same size members and
the same construction as the straight reinforcement, shall be provided at
corners and intersections of walls and partitions. Reinforcement shall be
embedded in the mortar Joints in such manner that all parts will be protected
by and fully embedded in mortar.

6.10 Concrete Masonry Unit Lintels and Bond Beams: Concrete masonry
unit lintels and bond beams shall be formed of units having the cells filled
solidly with grout or concrete, and provided with not less than two No. 5
reinforcing bars, unless indicated otherwise. Reinforcing shall overlap a
minimum of 24 bar diameters at splices; bond beams and reinforcing shall be
broken at expansion Joints and control Joints. Concrete masonry units used
for lintels and bond beams shall be of special shapes, and exposed work shall
be of the same material and texture as the adjoining masonry units. Lintels
shall be built on the ground and allowed to set at least 6 days before being
moved, and they shall be straight and true and shall have at least 8 inches of
bearing at each end.

6.11 Control Joints: Control joints shall be provided where indicated
in concrete masonry unit walls; they shall be of the type indicated. Joints
shall occur directly opposite each other on both faces of the wall, and unless
otherwise indicated calked type Joints shall be filled with Joint filler,
back-up material and a calking or sealant compound as specified in Section
entitled "Calking". Where indlcated, rake mortar Joint clean to depth
indicated to permit Joints to be filled with calking or sealant compound as
specified in Section entitled "Calking".
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6.12 Grout Placement: Grouting shall be performed from the interior
side of walls, except as approved otherwise. Sills, ledges, offsets and other
surfaces to be left exposed shall be protected from grout droppings; grout
falling on such surfaces shall be removed i,,edlately. Grout shall be well
stirred before placing to avoid segregation of the aggregate and shall be
sufficiently fluid to flow into joints and around reinforcing without leaving
voids. Grout shall be placed, by pumping or pouring from buckets equipped
with spouts, in lifts not exceeding 4 feet; pours shall be kept at I-I/2
inches below the top of masonry units in top course, except at the finish
course. Grout shall be puddled or agitated thoroughly to eliminate voids
without displacing masonry from its original position; masonry displaced by
grouting operation shall be removed and laid in realignment with fresh mortar.
Grout shall be re-agitated to I-I/2 hours after placement.

6.13 Forms and Shoring: Forms and shoring for reinforced masonry
members shall conform to the shape, lines and dimensions of members indicated
and shall be sufficiently rigid to prevent deflections which may result in
cracking or other damage to supported masonry. Curing shall be maintained,
and forms shall remain on girders and beams not less than 10 days after
completion of the members. Not less than 16 hours shall elapse before uniform
construction loads are applied to completed masonry members; not less than 64
hours shall elapse before concentrated loads are applied.

6.14 Cleaning: Clean mortar from faces of brick at sloping brick sills
as work progresses and remove bond breaker material in accordance with
manufacturer’s recommendations. At the completion of the masonry work, holes
in exposed masonry shall be pointed, and defective joints shall be cut out and
tuck pointed solidly with mortar. Exposed surfaces of exterior and interior
brickwork shall be cleaned in accordance with brick manufacturer’s
recommendations. Other exposed masonry surfaces shall be cleaned to remove
all excess mortar and as necessary to receive finishes specified in other
sections. Work which may be damaged, stained, or discolored, shall be
protected during the cleaning process; work that is damaged, stained, or
discolored shall be restored to its original condition or replaced.

---END---
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SECTION 0390. BRICK PARS

I. APPLICABLE PD3LICATIONS: The following publications of the issues

listed below, but referred to thereafter by basic designation only, form a

part of this specification to the extent indicated by the references thereto:

1.1 American Society for Testing and Materials (ASTM) Publications:

C150-??
C216-75a

Samplin and Testin Brick and Structural Glazed Tile.

Aggregate for Masonry Mortar.
Portland Cement.
Facing Brick (Solid Masonry Units Made From Clay or
Shale).

2. QUALITY CONTROL: Approvals, except those rquired for field

installation, field application and field tests, shall be obtained before

delivery of materials to the project site.

2.1 Sample Panel: Prior to beginning work, prepare for the Contracting

Officer’s approval one 6 foot by 6 foot sample panel of brick pavers, showing

color and texture of brick, grout color, Joint finish and brick pattern.
Prepare sample panel in sufficient number until a sample panel is approved by

the Contracting Officer. The variation in color and texture of the units in

finished work shall not exceed that of the samples approved by the Contracting

Officer. Leave panel in place for the duration of the work, and protect panel

from damage.

3. SUI4ITTALS:

3.1 Tests and Certificates: The testing requirements for materials

incorporated in referenced documents will be waived provided the Contractor

submits certificates from the manufacturer stating that materials furnished

for this project conform to all requirements of this specification and the

referenced documents. Material certificates shall be submitted to and

approved by the Contracting Officer. Copies of the test reports need not be

submitted except as specifically requested by the Contracting Officer.

3.1.1 Sample Certificate: The certificate shall not contain statements
that could be interpreted to imply that the product does not meet all

requirements specified, such as "as good as"; "achieve the same end use and

results as materials formulated in accordance with the referenced

specification"; "equal or exceed the service and performance of the specified

material". The certificate should simply state that the product conforms to

all requirements specified.
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The manufacturer hereby certifies that all following products being furnished
for this project conform to all requirements of the project specifications and
the respective reference specifications:

John Doe Company
Portland Cement

ASTM C150

3.2 Shop Drawings: Shop drawings shall be submitted to and approved by
the Contracting Officer before delivery of materials to the site. Shop
drawings shall show layout, dimensions, location of expansion and control
joints, brick pattern, and details.

3.3 Samples: The following samples shall be submitted to and approved
by the Contracting Officer before delivery of materials to the site.

(I) Pavers: Six units showing color, range, texture, and size.

(2) Grout: One bag.

(3) Setting Bed Admixture: One quart.

(4) Grout Admixture: One quart.

3.4 Manufacturer’s Installation Procedures: Manufacturer’s currently
reco,,,ended installation procedures shall be submitted to and approved by the
Contracting Officer before work is started. Installation procedures shall
accompany shop drawings.

4. DELIVERY AND STORAGE: Cement and other cementitious materials shall
be delivered to the site and stored in unbroken bags, barrels, or other
approved containers, plainly marked and labeled with the manufacturers’ names
and brands. Grout shall be stored in dry, weathertight sheds or enclosures,
and shall be stored and handled in a manner which will prevent the inclusion
of foreign materials and damage by water or dampness. Paver units shall be
handled with care to avoid chipping and breakage. Materials stored on newly
constructed floors shall be stacked in such manner that the uniformly
distributed loading does not exceed 50 psf. Materials shall be protected from
contact with earth and exposure to the weather, and shall be kept dry until
used. Materials containing frost or ice shall not be used.

5. MATERIALS: The source of supply for materials which will affect the
appearance of the finished work shall not be changed after the work has
started.
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5.1 Brick Pavers: Brick pavers shall conform to ASTM C216, Type FBS,
Grade SW, without cores. Provide all special @hapes and sizes required. All
pavers shall be manufactured at one time and stock piled before beginning
shipments to the job site. Pavers shall be provided in color, range, texture,
size, and thickness to match samples on display at the Office of the
Contracting Officer.

5.2 Portland Cement: ASTM C150, Type I.

5.3 Sand: ASTM C14, washed clean and graded in accordance with
admixture manufacturer’s recommendations.

5. Expansion and Control Joint Materials: Expansion and control Joint
materials are specified in section entitled "Calking".

5.5 Grout: A chemical blend of carefully graded quartz aggregate,
Portland cement, water retaining agents, and colorfast pigments. Grout shall
be provided in color to match samples on display at the Office of the
Contracting Officer.

5.6 Bond Breaker: Type recommended by brick paver manufacturer.

5.7 Admixtures:

5.7.1 For Setting Bed: Setting bed admixture shall be equal to
Laticrete International, Incorporated Tile Liquid No. 237.

5.7.2 For Grout: Grout admixture shall be equal to Laticrete
International, Incorporated Laticrete 3701.

6. PROPORTIONS:

6.1 General:

6.1.1 Setting Bed: One part Portland cement and three parts dry sand,
gauged with setting bed admixture in accordance with manufacturer’s recom-
mendations.

6.1.2 Slurry Bond Coat: Proportion in accordance with setting bed
admixture manufacturer’s reco,,-endations.

6.2 Grout: Proportion in accordance with grout and grout admixture
manufacturer’s directions.

7. MIXING: Mix materials in accordance with manufacturer’s directions.

8. INSPECTION: Examine surfaces to receive pavers, and do no work until
defects have been corrected. Insure that all surfaces are dry, clean, firm,
and to accurate elevations and slopes as indicated before commencing
installation.

05-77-7526
0390 3



9. ENVIRONMENTAL CONDITIONS: Provide a minimum temperature of 50
degrees F during installation and until mortar bed and grout have cured.

10. PREPARATION OF PAVERS:

10.1 Cutting: Cut pavers with motor-drlven masonry saws only. Cut
units as required to provide pattern and to fit adjoining work neatly. Use
full units without cutting where necessary.

10.2 Precoating: Precoat face of brick pavers with bond breaker
material. Apply bond breaker material in accordance with manufacturer’s
reco,,endatione. Completely remove bond breaker material from paver surfaces
which are in contact with mortar bed and grout.

10.3 Determining Absorption Rates: Determine paver absorption rates in
accordance with TM C67. Wet paver, which has an absorption rate more than
0.025 ounces per square inch per minute, sufficiently so that rate of
absorption when laid does not exceed this rate.

11. EXPANSION Am CONTROL JOINTS: Locate expansion nd control joints
in pavers over Joints in structural floors; where subfloor materials change;
where pavers abut restraining surfaces such as perimeter walls; at intervals
of 24 feet each way in large areas, end at locations indicated. Construct
expansion and control Joints ssme width as paver Joints. Utilize removable
wood strip to establish Joint width, nd extend Joint completely through
pavers and setting bed.

12. INSTALLATION:

12.1 Setting Bed: Clean concrete slabs before installing setting bed.
Install setting bed in accordance with setting bed admixture manufacturer’s
recommendations. Apply mortar setting bed to floor, and rod and compact with
a steel trowel. Level setting bed to tolerances required for finished floor.

12.2 Pavers: Install slurry bond coat in accordance with setting bed
admixture manufacturer’s recommendations. Ly pavers in pattern indicated.
Set and level each paver. Set paver with 3/8 inch Joints. Joints shall be
uniform in width and shall align perfectly.

12.3 Grout: Install grout in accordance with manufacturer’s directions.
Force grout into Joints, strike flush and tool slightly concave.

12.4 Sealant: When preparing and applying expansion and control Joint
materials, follow safety precautions recommended by manufacturer. After
pavers have been grouted and completely dry, remove wood strip and brush or
air blast Joints clean. Protect all exposed Joint edges with pressure-
sensitive adhesive tape. Install back-up, primer and sealant materials in
accordance with manufacturer’s recommendations and in accordance with section
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entitled "Calking". Remove tape immediately after application of sealant.
Clean primer spillae in accordance with manufacturer’s recommendations.

13. CURING: Cure work in accordance with settin bed admixture, grout
and grout admixture manufacturer’s recommendations.

14. CLEANING: Clean mortar and grout from faces of pavers as work

progresses. Remove bond breaker in accordance with manufacturer’s
recommendations.

15. TOLERANCES: Provide finished floor which is level and within I/8
inch of true plane in eight feet.

16. ADJUSTMENTS: Remove and replace pavers which are loose, chipped,
broken, stained or otherwise damaEed, or units that do not match adjoining
units. Provide new units to match adJoinin units and install as hereinbefore
specified. Eliminate evidence of replacement. Pavers shall be checked by
sounding with a wood rod. Replace all hollow sounding pavers at no cost to
the Government.

17. PROTECTION: Protect work from the elements and close spaces to
traffic and other work for at least seven days after completion. Protect
pavers after cleaning.

---END---
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SECTION 05120. STRUCTURAL STEEL

I. APPLICABLE PUBLICATIONS: The following publications of the issues
listed below, but referred to thereafter by basic designation only, fom a
part of this specification to the extent indicated by the references thereto:

1.1 Federal Specifications:

TT-C-490B

TT-P-86G
TT-P-645

1.2

Cleaning Methods and Pretreatment of Ferrous Surfaces for
Organic Coatings.
Paint, Red-Lead-Base, Ready-Mixed.
Primer, Paint, Zinc-Chromate, Alkyd Type.

Military Specifications

MIL-P-15328C
& Am

Primer (Wash), Pretreatment Blue, (Formula No. 117-B for
Metal s).

1.3 American Institute of Steel Construction (AISC):

Manual of Steel Construction 7th Edition.

1.4 American National Standards Institute (ANSI):

B18.22.1-1965 Plain Washers.
(R 1975)

1.5

A36-75
A53-76
A307-76B

A325-76C

A501-76

American Society for Testing and Materials (ASTM):

Structural Steel.
Welded and Seamless Steel Pipe.
Carbon Steel Externally and Internally Threaded Standard
Fasteners.
High-Strength Bolts for Structural Steel Joints, Including
Suitable Nuts and Plain Hardened Washers.
Hot-formed Welded and Seamless Carbon Steel Structural
Tubing.

1.6 American Welding Society (AWS):

DI.1-75 (with 1976 Structural Welding Code.
& 1977 Revisions)

1.7 Research Council on Riveted and Bolted Structural Joints of The
Engineering Foundation (RCRBSJ):

Specification for Structural Joints Using ASTM A325 or
A490 Bolts.
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2. QUALITY CONTROL: Approvals, except those required for field
installations, field applications, and field tests, shall be obtained before
custom fabrication is started and before delivery of materials or equipment to
the project site.

3. SUBMITTALS:

3.1 Materials Tests and Test Reports: The testing requirements for
materials incorporated and referenced documents will be waived provided the
manufacturer submits certificates stating that previously manufactured
materials have been tested by recognized laboratories, that such materials
meet testing requirements specified, and that the materials furnished for this
project are of the same type, quality, manufacture and make as that tested.
Copies of the test reports need not be submitted except as specifically
requested by the Contracting Officer.

3.1.1 Sample Certificate: The certificate shall not contain statements
that could be interpreted to imply that the proposed material does not meet
all requirements for the specified material, i.e.; "as good as"; "achieve the
same end use and results as materials, formulated in compliance with the
specified material"; "exceed or equal service and performance for specified
material". The certificate should be simple and should state only that the
proposed material meets the requirements for the specified material.

SAMPLE CERTIFICATE

The manufacturer hereby certifies that previously manufactured materials have
been tested by recognized laboratories, that the tested material is of the
same type, quality, manufacture and formulation as that furnished for this
project, and that the &ested material meets all the requirements of the
following specifications:

SPECIFIED MATERIAL TESTED MATERIAL

AST A36
John Doe Company
Carbon Steel

SIGNATURE AND TITLE

3.2 Shop Drawings: Shop drawings for structural steel shall be sub-
mitted for approval. Shop drawings shall include complete information
necessary for the fabrication of the component parts of the structure,
including the location, type and size of all bolts and welds. All welds shall
be indicated by standard welding symbols of the AWS. Design drawings
shall not be used for shop drawings.
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4. DELIVERY AND STORAGE: Materials shall be handled, shipped, and
stored in a manner that will prevent distortion or other damage. Material
shall be stored in a clean, properly drained location out of contact with the
ground. All damaged material shall be replaced or repaired in an approved
manner by and at the expense of the Contractor.

5. MATERIALS: Unless otherwise specified, materials shall conform to
the applicable requirements of the AISC’s "Manual of Steel Construction".

5.1 Carbon Steel: Carbon steel for all-purpose bolted or welded
construction shall conform to ASTM A36.

5.2 Pipe Columns: ASTM A501 or A53 (Type E or S, Grade B).

5.3 Circular Washers For Common Bolts:
bolts shall conform to ANSI B18.22.1, type A.

Circular washers for common

5. Beveled Washers for American Standard Beams and Channels: Beveled
washers shall be square or rectangular, shall taper in thickness, and shall be
smooth.

5.5 High Strength Steel Bolts and Nuts:
nuts shall conform to ASTM A325.

High strength steel bolts and

5.6 Circular Washers For High Strength Bolts: Circular washers for high
strength bolts shall conform to ASTM A325.

5.7 Anchor Bolts: ASTM A36 with cut threads or ASTM A307.

5.8 Welding Electrodes and Rods:
conform to AWS D1.1.

Welding electrodes and rods shall

5.9 Grout: Grout shall be a pre-mixed, non-metallic, non-shrink,
non-corrosive grout having a minimum compressive strength of 8,000 psi at 28
days.

6. FABRICATION:

6.1 General: Fabrication shall be in accordance with the applicable
provisions of the AISC’s "Manual of Steel Construction". Workmanship shall be
equal to standard commercial practice in modern structural shops. Fabrication
and assembly shall be done in the shop to the greatest extent possible. Holes
shall be provided where necessary to secure other work to structural steel-
work.

6.2 Welding:
with AWS DI.1.

Welding of structural steelwork shall be in accordance
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6.3 High-Strength Steel Bolts: The design and assembly of structural
Joints using blab-strength steel bolts shall be according to the RCRBSJ’s
"Specification for Structural Joints Using ASTM A325 or A490 Bolts".

6.4 Shop Painting: Except as otherwise specified all structural
steelwork, except steel work to be embedded in concrete or mortar, shall be
shop painted. Surfaces to be welded shall not be coated within three inches
of the weld, prior to welding. Surfaces shall be thoroughly dry and clean
whem the paint is applied. No painting shall be done in freezing or wet
weather except under cover; the temperature shall be above 45 degrees F but
not over 90 degrees F. Faint shall be applied in a workmanlike manner, and
all Joints and crevices shall be coated thoroughly. Surfaces which will be
concealed or inaccessible after assembly shall be painted prior to-assembly.

6.4.1 Cleaning: Except as modified herein, surfaces shall be cleaned to
bare metal by an approved blasting process. Surfaces that may be damaged by
blasting shall be cleaned to bare metal by pewered wire brushing or other
mechanical means. Surfaces which will be enclosed from the weather and
subject to exposure no more corrosive than an indoor atmosphere controlled for
human comfort, may be cleaned by wire brushing or other manual or mechanical
means for removal of loose mill scale, rust, dirt, and other deleterious
substances. Cleaned surfaces which become contaminated with rust, dirt, oil,
grease, or other contaminants shall be washed with solvents until thoroughly
clean. Steel to be embedded in concrete shall be free of dirt and grease.
Bearing surfaces, shall not be painted but shall be coated with an approved
rust preventive, applied in the shop. The coating shall be removed Just prior
to field erection using a remover approved by the rust preventive
manufacturer. The surfaces, when assembled, shall be free frem rust, grease,
dirt and other foreign matter.

6.4.2 Pretreatment: Immediately after cleaning, surfaces shall be
coated with a coat of pretreatment coating conforming to specification
MIL-P-15328 applied to a dry film thickness of 0.3 to 0.5 mil or be given a
crystalline phosphate base coating conforming to TT-C-490, method I, except
that the phosphate base coating shall be applied only to blast cleaned, bare
metal surfaces. Pretreatment may be emitted when red lead paint conforming to
type I of specification TT-P-86 is used.

6.4.3 Priming: Treated surfaces shall be primed as soon as practicable
after the pretreatment coating has dried. Except as modified herein, the
primer shall be a coat of zinc chremate primer conforming to the specification
TT-P-645 or a coat of red lead paint, type I or type III, conforming to
specification TT-P-86, applied to a minimum dry film thickness of 2.0 mils.
Damage to primed surfaces shall be repaired with same shop primer.
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7. ERECTION:

7.1 General: Except as modified herein, erection shall be in accordance
with the AISC’s "Manual of Steel Construction". Erecting equipment shall be
suitable for the work and shall be in first class condition. Where parts
cannot be assembled or fitted properly as a result of errors in fabrication or
of deformation due to handling or transportation, such condition shall be
reported immediately and approval of the method of correction obtained; the
correction shall be made in the presence of the approving authority. The

straiEhtenir of plates and angles or other shapes shall be done by approved
methods. If heating of metal is approved for straightening, it shall not be
to a higher temperature than that produeln a dark "cherry red" color. After
heating, the metal shall be cooled as slowly as possible. There shall be no
evidence of fracture on the surface of the metal after straightening. The
heating of heat-treated parts for straightening will not be permitted.
Steelwork shall be drained properly; pockets in structures exposed to the
weather shall be filled with an approved waterproof material. Safety belts
and lines shall be used by workmen aloft on high structures, unless safe
working platforms or safety nets are provided.

7.2 Connections: Anchor bolts and other connections between the
structural steel and foundations shall be provided and shall be properly
located and built into connecting work. Connections for which details are not
indicated shall be designed in accordance with AISC’s "Manual of Steel
Construction".

7.3 Base Plates and Bearing Plates: Column base plates for columns and
bearing plates for beams, girders, and similar members shall be provided.
Base plates and bearing plates shall be provided with full bearing after the
supported members have been plumbed and properly positioned. The area under
the plate shall be dry-packed solidly with grout.

7. Temporary Flooring: Wood planking shall be provided over the entire
floor level in buildings where structural steel is being erected and at
alternate floor levels between this level and the level at which permanent
floor filling or floor filling forms have been provided. Planks for
temporary floors shall be free from protrudin nails and splinters, and shall
be not less than two inches in nominal thickness. The planks shall be laid
close together with all ends over a solid bearing to prevent tippir and the
ends overlapped at least inches. Planks shall be fastened securely to the
framework of the structure. Permanent floor construction shall be put in as
the building progresses, and as closely behind the erecting, welding, bolting,
and painting as practicable.

7.5 Tolerances: Erection tolerances shall be in accordance with the
"Code of Standard Practice" of the AISC’s "Manual of Steel Construction", as
modified herein. In addition to the requirements of the "Code of Standard
Practice", the displacement of the column centerline frcm the established
column location shall not be more than I/ inch in any direction at the base
of the column as measured in the plane of the footing.

05-77-7526
05120 5



7.6 Temporary welds and backing strips shall not be removed.

8. OUALIFICATION OF WELDERS: Weldin shall be performed by qualified
welders. The qualification of welders and the duration of qualification
period shall be in accordance with the requirements of AWS DI.1. Any welder
found to be producing unsatisfactory work even though he has passed
qualification tests shall be immediately recertified or replaced with a
qualified welder. The Contractor’s Quality Control representative shall
ascertain that welders are qualified under AWS DI.1.

9. INSPECTION OF WELDS: Visual inspection of welding shall be made
while the welders are makin the welds and aain after the work is completed
for the penetration of the weld metal, fusion, and general ability of the
operator. After the weldin is cempleted, welds shall be hand or power wire
brushed and thoroughly cleaned before the inspector makes the check
inspection.. The inspector shall pay particular attention to surface cracking,
surface porosity, surface slag inclusions, undercut, overlap, gas pockets and
size of weld. Defective weldins shall be corrected in accordance with the
applicable requirements of AWS DI.1.

---END---
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SECTION 05200. OPEN WEB STEEL JOISTS

I. APPLICABLE PUBLICATIONS: The following publications of the issues
listed below, but referred to thereafter by basic designation only, form a
part of this specification to the extent indicated by references thereto.

1.1

TT-C-490B

TT-P-86G

TT-P-645

1.2

MIL-P-15328C
&Aml

Federal Specifications:

Cleaning Methods and Pretreatment of Ferrous Surfaces for
Organic Coatings.

Paint, Red-lead-base, Ready-mlxed.

Primer, Paint, Zinc-chromate, Alkyd Type.

Military Specifications:

Primer (Wash), Pretreatment Blue, (Formula No. 117-B for
Metals).

1.3 American Institute of Steel Construction (AISC):

Manual of Steel Construction Seventh Edition.

1.4 American Welding Society (AWS):

DI.1-75 (with 1976 Structural Welding Code.
& 1977 Revisions)

1.5 Steel JQist Institute (SJI):

Standard Specifications and Load Tables for Open Web Steel
Joists J-Series and H-Series.

2. QUALITY CONTROL: Approvals, except those required for field
installations, field applications, and field tests, shall be obtained before
custom fabrication is started and before delivery of material or equipment to
the project site.

2.1 Materials Tests and Test Reports: The testing requirements for
materials incorporated in referenced documents will be waived provided the
manufacturer submits certificates stating the previously manufactured
materials have been tested by recognized laboratories, that such materials
meet testing requirements specified, and that the materials furnished for this
project are of the same type, quality, manufacture and make as that tested.
Copies of the test reports need not be submitted except as specifically
requested by the Contracting Officer.
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3. SUBMITTALS:

3.1 Shop Drawings: Shop drawings and design calculations for all joists
and accessories shall be submitted and approved before delivery of any
materials to the site. Shop drawings indicating joist type and size, layout
in plan, methods of anchoring, framing at openings, and spacing of bridging
shall be submitted. Design drawings shall not be used for shop drawings.

4. DELIVERY AND STORAGE: Joists and accessories shall be handled,
transported, and stored at the Job site in such a manner as to prevent
permanent distortion of any part or other damages affecting their structural
integrity. Damaged items that cannot be restored to like-new condition shall
be replaced at no additional cost to the Government. All items shall be
stored off the ground in a well drained location, protected from the weather
and easily accessible for inspection and handling.

5. REQUIREMENTS:

5.1 General: Except where otherwise indicated or specified herein,
design, materials, fabrication and erection of steel joists shall be in
accordance with AISC’s "Manual of Steel Construction" and SJI’s "Standard
Specifications and Load Tables for Open Web Steel Joists J-Series and
H-Series". Bridging, sag rods, extended ends, ceiling extensions, anchors,
bolts, headers, trimmers and bearing plates, shall conform to AISC’s "Manual
of Steel Construction" and SJI’s "Standard Specifications and Load Tables for
Open Web Steel Joists J-Series and H-Series".

5.2 Shop Painting: All steel joists shall be shop painted. Surfaces to
be welded shall not b coated within three inches of the weld, prior to
welding. Surfaces shall be thoroughly dry and clean when the paint is
applied. No painting shall be done in freezing or wet weather except under
cover; the temperature shall be above 45 degrees F but not over 90 degrees F.
Paint shall be applied in a workmanlike manner, and all Joints and crevices
shall be coated thoroughly.

5.2.1 Cleaning: Steel Joists shall be cleaned by an approved blasting
process, wire brushing, or other manual or mechanical means for removal of
loose mill scale, rust, dirt, and other deleterious substances. Cleaned
surfaces which become contaminated with rust, dirt, oil, grease, or other
contaminants shall be washed with solvents until thoroughly clean. The
surfaces, when assembled, shall be free from rust, grease, dirt and other
foreign matter.

5.2.2 Pretreatment: Immediately after cleaning, surfaces shall be
coated with a coat of pretreatment coating conforming to specification
MIL-P-15328 applied to a dry film thickness of 0.3 to 0.5 mil or be given a
crystalline phosphate base coating conforming to specification TT-C-490,
method I, except that the phosphate base coating shall be applied only to
blast cleaned, bare metal surfaces. Pretreatment may be omitted when red lead
paint conforming to type I of specification TT-P-86 is used.
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5.2.3 Priming: Treated surfaces shall be primed as soon as practicable
after the pretreatment coating has dried. Except as modified herein,, the
primer shall be a coat of zinc chromate primer, conforming to specification
TT-P-645 or a coat of red lead paint, type I or type III, conforming to
specification TT-P-86, applied to a minimum dry film thickness of 2.0 mils.
After erection, connections and areas of abraded shop paint shall receive
paint of the same type used for the shop coat.

5.3 Field Welding: Field welding shall be performed in accordance with
AWS Code DI.1 and shall be performed by welders qualified in accordance with
the requirements specified therein.

---END---
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SECTION 05320. STEEL ROOF DECKS

I. APPLICABLE PUBLICATIONS: The following publications of the issues
listed below, but referred to elsewhere by basic designation only, form a part
of this specification to the extent indicated by the references thereto:

1.1 Military Specification:

MIL-P-21035
& Am

Paint, High Zinc Dust Content, Galvanizing Repair.

1.2 American Iron and Steel InStitute (AISI):

Cold-Formed Steel Design Manual (1968 Edition).

1.3

A525-76

American Society for Testing and Materials (ASTM):

Steel Sheets, Zinc-coated (Galvanized)
Process, General Requirements.

by the Hot-dip

1.4 American Welding Society (AWS):

DI.1-75 (with
1976 & 1977
Revisions)

Structural Welding Code.

1.5 Steel Deck Institute (SDI):

Basic Design Specifications (Latest Edition).

2. QUALITY CONTROL: Approvals, except those required for field

installations, field applications, and field tests, shall be obtained before

delivery of materials or equlpent to the project site.

3. SUBMITTALS:

3.1 Shop Drawings and Catalog Data: Show a large scale cross-sectional
detail of the decking, various connections, bearing on structural supports,
methods of welding, attachment of accessories, roof layout, and other
pertinent details. Design calculations shall be submitted upon request.

3.2 Tests and Certificates: The testing requirements for materials

incorporated in referenced documents will be waived provided the Contractor
submits certificates from the manufacturer stating that the materials

furnished for this project conform to all requirements of this specification
and the referenced doctlments. Copies of the test reports need not be

submitted except as specifically requested by the Contracting Officer.

3.2.1 Sample Certificate: The certificate shall not contain statements
that could be interpreted to imply that the product does not meet all require-
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ments specified, such as "as good as"; "achieve the same end use and results
as materials formulated in accordance with the referenced speclflcatlon";
"equal or exceed the service and performance of the specified material". The
certificate should simply state that the product conforms to all requirements
specified.

SAMPLE CERTIFICATE

The manufacturer hereby certifies that the following products being furnished
for this project conform to all requirements of the project specifications and
the respective reference specifications:

MANUFACTURER AND PRODUCT REFERENCE SPECIFICATION

John Doe Company
Steel decking AISI’s "Cold-Formed Steel

Design Manual"

SIGNATURE AND TITLE

4. DELIVERY, STORAGE, AND PROTECTION: Steel decking shall be delivered,
stored, handled, and installed in a manner to protect it from corrosion,
deformation, and other type damage. Special care shall be exercised not to
damage the material or overload the deck during the entire construction
period. The maximum uniform distributed storage load shall not exceed the
design llve load. The deck shall not be used for storage or as a working
platform until the units have been welded in position. All damaged material
shall be replaced by the Contractor at no expense to the Government. Decking
stored at the site before erection shall be stacked on platforms or pallets,
arranged to provide proper circulation, and covered with tarpaulins or other
suitable weathertht covering. The Contractor shall provide protection as
necessary to prevent rusting and damage to protective coatings. Decking that
becomes rusted or on which protected coatings become loosened shall be
replaced with new decking at no additional cost to the Government.

5. GENERAL REQUIREMENTS: Steel roof decking shall be provided where
indicated and shall be the product of a manufacturer who is established as a
fabricator of steel roof decking. All accessories required for a complete
installation of the decking shall be provided. Decking shall have a depth of
I-I/2 inches and shall have ribs the full depth of the decking spaced not over
6 inches on centers.

6. DESIGN: The roof system shall be designed in accordance with the
requirements of the AISI "Cold-Formed Steel Design Manual" and SDI’s "Basic
Design Specifications", except as specified otherwise herein. The roof system
shall be designed to support a live load of 20 pounds per square foot. Dead
load shall be assumed as 10 pounds per square foot. The maximum allowable
deflection under total loading shall be 1/240 of the span. Roof decking
having a cross-sectional configuration that differs from the units indicated
may be used, provided that the properties of the proposed units are equal to,
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or greater than, the properties of the units indicated. Side edges of deck
units shall be designed to lap or interlock with adjoining deck units. Steel
deck and anchorage shall be designed for a net wind uplift of 21 pounds per
square foot.

6.1 Moment of Inertia: The moment of inertia of steel roof deck shall
not be less than required by the following formula:

I 1.67(I).3 (1.5+)
18 x 10u

where I movement of inertia (in. 4)
average roof deck span (in.)

t thickness of insulation required (in.)

7. MATERIALS:

7.1 Steel: Steel used in the fabrication of decking shall conform to
the requirements of the AISI’s "Cold-Formed Steel Design Manual", except as
specified otherwise herein.

7.1.1 Minimum Gage: Steel roof decking shall be not lighter than that
listed in the following table and in no case lighter than 22 gage.

Maximum permissable spans
(Center to center of supporting members)

0 to inch over inch to I-3/4
Ga=e rib ooeninR inches rib ooenin=

22 5-I/2 feet
20 5 feet 6 feet
18 6 feet 6-I/2 feet

over I-3/4 inches
to 2-I/2 inches
rib oDenlng

6 feet
6-I/2 feet
7-I/2 feet

7.2 Zinc-Coatlng and Shop Painting: Decking and metal accessories shall
be zinc-coated and shop painted. Zinc-coating shall be G90 Coating
Designation in accordance with ASTM A525. Both sides of metal decking and
accessories shall receive a phosphate treatment and a spray, dip, or roller
coat of approved rust-inhibitive paint, with an oven-dried finish. The shop
paint shall be of a type that is suitable for the application of field applied
finish paint, specified in another section.

7.3 Accessories: Metal accessories shall be of the same material as the

decking and shall be not lighter than 20 gage, unless specified otherwise
herein. All accessories shall be the decking manufacturer’s standard type and
shall be provided as follows:

7.3.1 Adjusting Plates: Adjusting plates or segments of deck units
shall be provided in locations too narrow to accommodate full-size units. As
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far as practical, the plates shall be the same gae and configuration as the
deckln.

7.3.2 End Closures: End closures shall be provided to close the open
ends at parapets, end walls, eaves, and openings thru the roof. Closures
shall be not lighter than 22 gage.

7.3.3 Closures Above Partitions: Closures shall be provided for closing
voids above interior walls and partitions that are perpendicular to the
direction of the configurations. Closures above typical partitions shall be
rubber, plastic or sheet steel.

7.3. Cover Plates: Cover plates or underlapping sleeves shall be
provided at end joints between adjoining non-lapplng units.

7.3.5 Miscellaneous Items: Various types of plates and closures shall
be provided as indicated or as necessary to complete the work.

8. INSTALLATION: The deck units shall be placed on supports, properly
adjusted and aligned at right angles to supports before being permanently
welded in place. Inaccuracies in alignment or leveling of supports shall be
corrected before decking is permanently welded in place. End laps of units
shall occur over supports only. Minimum lap for the overlapping type shall be
2 inches. Minimum bearing for the abutting type of deck units shall be in
accordance with AISI’s "Cold-Formed Steel Design Manual", and underlapping
sleeves, cover plates, or pressure sensitive tape as standard with the deck
manufacturer shall be provided. On spans under 10 feet, the deck units shall
extend over three or more supports. Side laps of each deck unit shall be
fastened to the adjoining unit at 3-feet on center by crimping, with sheet
metal screws or mechanical device.

8.1 Welding: Welding shall conform to AWS DI.1. The deck units shall
be welded to supports by means of electric arc-weldlng. Welding shall be
performed by qualified welders. The qualification of welders and the duration
of qualification period shall be in accordance with AWS DI.1. The location,
size, and spacing of welds shall be shown on the approved shop drawings.
Warped or bent units shall be clamped or weighted to create firm contact
between units and supports while welding is being performed.

8.2 Repair of Coatings: Welds shall be cleaned by chipping or wire
brushing. Welds, cut edges, and damaged portions of zlnc-coatlngs shall be
heavily coated with high zinc dust paint conforming to MIL-P-21035, and
touched-up with same type paint used for shop paint.

8.3 Openings: Openings through roof shall be reinforced and framed as
necessary for rigidity and load-carrying capacity. Holes or other openings
required for the work of other trades shall be drilled or cut and adequately
reinforced by the respective trade; such holes or other openings larger than 6
inches in diameter shall be approved by the deck manufacturer.
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8.4 Inspection of Installation Decking for Flat Top Surface: The top
surface of the decking shall be inspected for flatness after installation. A
4 foot straightedge shall be placed across the decking ribs over the
structural supporting members at all locations. If the straightedge fails to
touch the entire top surface of the decking or if top surfaces of abutting
units are not in alignment, corrective measures or replacement shall be
provided at no additional cost to the Government. After corrective measures
or replacement has been performed, the decking shall be reinspected.

---END---
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a Finished Panel:

(I) Flame Spread: 25

(2) Smoke Developed: 135

(b) Insulating Core:

(I) Flame Spread: 25

(2) Fuel Contributed: 5

(3) Smoke Developed: 350

3. SUBMITTALS:

3.1 Tests and Certificates: The testing requirements for materials

incorporated in referenced documents will be waived provided the Contractor
submits certificates from the manufacturer stating that materials furnished

for this project conform to all requirements of this specification and the

referenced documents. Copies of the test reports need not be submitted except
as specifically requested by the Contracting Officer.

3.1.1 Sample Certificate: The certificate shall not contain statements
that could be interpreted to imply that the product does not meet all

requirements specified, such as "as good as"; "achieve the same end use and

results as materials formulated in accordance with the referenced

specification"; "equal er exceed the service and performance of the specified
material". The certificate should simply state that the product conforms to

all requirementsspecifid.

SAMPLE CERTIFICATE

The manufacturer hereby certifies that all following products being furnished

for this project conform to all requirements of the project specifications and

the respective reference specifications:

MANUFACTURER AND PRODUCT REFERENCE SPECIFICATION

John Doe Company
Galvanized Steel ASTM A525

SIGNATURE AND TITLE

3.2 Samples: Samples of materials specified below shall be submitted

and approved before work is started:

05-77-7526
07420-3



2.1.2 Abrasion Resistance:
according to ASTM D968.

Coefficient of abrasion of 67 minimum

2. I. 3 Pencil Hardness: "F" minimum.

2.1.4 Solvent Resistance: 100 Double MEK rules minimum.

2.1.5 Adhesion: No pick-off when tape tested over 1/16 inch crosshatch.

2.1.6 Salt-Spray: Few scattered blisters no larger than ASTM
according to ASTM B117 and no more than 1/16 inch creepage from areas scribed
to bare metal after 500 hours.

2.1.7 Humidity Resistance: Few scattered blisters no larger than ASTM
#4 according to ASTM D2247 after 1,000 hours.

2.1.8 Chalking Resistance: No greater than AST D659 number 8 rating
according to ASTM D659 after exposure for 5000 hours in Sunshine Arc
Weathermeter XWR using 60/60 cycle.

2.1.9 Color Change: No greater than 5 NBS units as determined in
accordance with ASTM D2244 after removal of external deposits and after
exposure for 5000 hours in Sunshine Arc Weatherometer XWR using 60/60 cycle.

2.1.10 Water Immersion: No pick-off when tape tested over crosshatch
area after immersion in aerated distilled water 80 degrees Z 10 degrees F
after 500 hours.

2.1.11 Formability: No failure in adhesion or rupture of coating when
tested according o ASTM D1737 withstanding 180 degree bend around I/8 inch
mandrel.

2.2 Performance Testing:

2.2.1 Thermal Properties: Units 2 inches thick, containing insulation
shall provide a minimum "U" value as follows when tested in accordance with
ASTM C236. "U" value corrected to 15 MPH wind outside and still air inside.

(a) "U" value: 0.08 BTU/Hr/Ft2/degrees F.

2.2.2 Bond Strength: No metal primer interface corrosion or
delamination shall occur after 1000 hours at 135 degrees F and 100% relative
humidity. No delamination after 2-I/2 hours in a 2 psi 212 autoclave.

2.2.3 Static Air Infiltration: Zero air infiltration under 2.0 inches
of water pressure through panel or panel Joint.

2.2.4 Fire Ratings: When tested in accordance with ASTM E84, panel and
core shall have values not greater than the following:
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SECTION 0720. COMPOSITE METAL SIDING

I. APPLICABLE PUBLICATIONS: The following publications of the issues
listed below, but referred to thereafter by basic designation only, form a
part of this specification to the extent indicated by references thereto:

1.1 American Institute of Steel Construction (AISC) Publication:

Code of Standard Practice for Steel Buildings and Bridges.

1.2 American Society for Testing and Materials (ASTM) Publications:

A6-76 Steel Sheet, Zinc-coated (Galvanized) by the Hot-dip
Process, Structural (Physical) Quality.

A525-76 Steel Sheet Zinc-coated (Galvanized) by the Hot-dip
Process.

B117-73 Salt Spray (Fog) Testing

C236-66 (1971) Thermal Conductance and Transmittance of Built-up Sections
by Means of the Guarded Hot Box.

D523-67 (1972) Specular Gloss.

D659-7 Chalking of Exterior Paints.

D968-51 (1972) Abrasion Resistance of Coatings of Paint, Varnish,
Lacquer, and Related Products by the Falling Sand Method.

D1737-62 (1973) Elongation of Attached Organic Coatings with Cylindrical
Mandrel Apparatus.

D22-68 Color Differences of Opaque Materlals.

D227-68 (1973) Coated Metal Specimens at 100 Percent Relative Humidity.

E8-77 Surface Burning Characteristics of Buildlng Materials.

2. QUALITY CONTROL: Approvals, except those required for field
installatlons, field appllcatlons and field tests, shall be obtained before
custom fabrication is started and before dellvery of materials or equipment to
the project site.

2.1 Test Requirements for Coating System: Coating system specified
herein shall meet the following test requirements:

2.1.1 Gloss: 30 +/- 5 reflectivity at 60 degrees according to ASTM D523.
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compatible with the downspouts. Downspouts terminatin in splash blocks shall

be provided with elbow-type fittings. Concrete splash blocks are specified in

section entitled "Cast in Place Concrete".

7.6 Flashin6 at Roof Penetrations: Metal flashin shall be provided for

all pipes, conduits proJectin throu6h the roof surface, flue and boiler

stacks.

7.7 Base Flashin at Parapet Walls: Where sloped roofs abut parapet

walls, base flashirs shall be laid. The flashin shall extend up vertical

surfaces not less than 6 inches, and not less than inches under roof

coverir. Flashir strips shall overlap the previously laid flashir not less

than 3 inches; strips shall be fastened at their upper edge to the treated

wood blockir, with compatible large head roofir nails. Flashin shall be

installed and fitted so as to be completely weathertight.

7.8 Counterflashir at Parapet Walls: Counterflashir shall be inserted

into brick course immediately below brick copir as shown on drawings and

shall be extended 6 inches down vertical surfaces over upturned vertical leg

of base flashir. Exposed edges of counterflashir shall be folded I/2 inch.

End laps in counterflashir shall be not less than 3 inches and shall be made

weathertiEht with sealant. Lengths of metal counterflashin shall not exceed

10 feet. The flashings shall be formed to the required shapes before

installation. The concealed edge of counterflashings built into masonry

parapet shall be turned down not less than I/ inch and shall extend not less

than one brick width into wall. Counterflashing shall provide a spring action

aainst base flashing.

7.9 Roof Edge Drip Strips: Edge drip strips shall be prefabricated in

shapes and sizes as indicated on the drawirs and in lerths not less than 8
feet with I/2 inch Joint for expansion and contraction. Edge drips shall

extend down 6 inches from roof edge. The upper edge of drips shall be turned

under roof pans and roof edge cleat and nailed securely to perimeter blocking

with same fastener for continuous roof edge cleat at spacing recommended by

the preformed metal roofing and fascia manufacturer for design loads. The

lower edge of drip shall be hooked at least 3/4 inch over continuous edge
cleat strip and bent as shown on drawirs to provide drip. Prefabricated

mitered corners shall be provided for external corners. Face fastening will
not be permitted.

7.10 Joint Sealir Material: Sealin material of the type recommended
by the preformed metal roofir and fascia manufacturer shall be provided to
seal all trim accessories, base and counterflashin and elsewhere as necessary

to provide weathertight construction.

8. FIELD REPAIR AND TOUCH-UP: Where pans or accessories have factory
finish damaged, repair in accordance with manufacturer’s touh-up system.
Repaired surfaces not acceptable shall be replaced without expense to the
Government.

---END---



to the treated wood furring and blocking at 25-I12 inches on center maximum
with two one-inch long nails. The I-I/2 inch standing seam of the adjoining
edge of the next course shall be locked over the 3/ inch standing edge and
anchor clip. The horizontal pan laps shall be inch maximum, With the upper
pan having a one inch hook into a 22-inch cleat at lap and fasten per
manufacturer’s recommendations. Laps shall be designed to provide for any
thermal expansion of metal pans.

7.2.2 Pans Attached to Structural Steel Supports at Fascia: The
standing seams shall be vertical and parallel with the end walls and align
with the roof seams. In applying the metal, the 3/ inch preformed turned out
at right angle pan edge shall be secured to the I-I/ inch hot channels at 18
inches on center with an anchor clip and fastener. The I-I/2 inch standing
seam of the adjoining edge of the next course shall be locked over the 3/
inch standing edge and anchor clip. Continuous sheet steel drips and starters
used at lower end of preformed metal fascia pans shall be fastened to the
bottom I-I/ inch hot channels with the same fastener that attaches the fascia
pan where laps are required they shall be inches.

7.3 Trim Accessories: Sheet steel trim, starters, drips, "Z" closures,
top closures, metal coping cap and other accessories in connection with
preformed metal roofing and fascia shall be provided as indicated and as
necessary to provide a watertight installation. Details of installation which
are not indicated shall be in accordance with pan manufacturer’s printed
instructions and details or the approved shop drawings. Installation shall
allow for expansion and contraction of flashing.

7.4 Gutters: Gutters shall be the hung type and of the size and shape
indicated on the drawings. Gutters shall be supported as shown on drawings
and be permitted free thermal movement. Gutters shall be fabricated in
accordance with specifications, standards, and practices of SMACNA. Gutters
shall be provided in sizes indicated complete with mitered corners, end caps,
outlets, brackets, straps, hangers, and other accessories necessary for
installation. Gutters shall be fabricated as single section in length as
indicated on drawings. Gutters shall be installed below the slope line of the
roof so that snow and ice can slide clear. Gutters shall be supported on
approved type adjustable hanger spaced not more than 30 inches on centers.
Gutters shall be adjusted to slope uniformly to outlet.

7.5 Downspouts: Downspouts shall be of flat metal of the shapes and
sizes indicated on the drawings, and shall be provided complete including
gutter to downspout transition. Downspouts shall be provided in approximately
10-foot lengths; end Joints shall telescope not less than I-I/2 inches, and
longitudinal Joints shall be locked. Gutter outlets shall be provided with
wire ball strainers of a standard type for each outlet. Strainers shall fit

tight into outlets and shall be of the same material used for gutters.
Downspouts shall be kept not less than one inch away from walls and shall be

fastened to the walls at top, bottom, and at not to exceed 5-foot centers
intermediatley between, with approved type leader straps or concealed

rack-and-pin type fastners; straps and fasteners shall be formed from metal
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5.9 Treated Wood Furrin and Perimeter Blocking: Treated wood furring

and perimeter blockin are as specified in section entitled "Rough Carpentry".

6. FINISH: Finish coating on all exterior metal preformed roofing,

fascia, trim, starters, drips, "Z" closures, top closures, metal coping cap,

gutters, downspouts, transitions, straps, hangers, flashing and exposed

fasteners shall be a polyvinylidene fluoride (PVF2) coating based on

fluorocarbon resins. The percent of fluorocarbon resin s-hall be not less than

70 percent. After pretreatment of metal substrate as prescribed by coating

manufacturer, apply by roll-coating or spray-coating one coat of zinc-chromate

epoxy primer yielding approximately 0.2 mil dry film thickness. Oven bake

primer in accordance with manufacturer’s directions. Following application of

prime coat, apply by roll-coating or spray-coating one coat of polyvinylidene

fluoride to yield a minimum of 0.8 rail dry film thickness. Cure finish coat

in oven at approximately 600 degrees F. Finish color shall be low gloss

Redwood. Coat unexposed surfaces of trim with manufacturer’s standard epoxy

primer.

7. INSTALLATION: All materials shall be installed in strict accordance

with the manufacturer’s printed erection instructions, and the approved shop

drawings. Care shall be exercised in storing, handling, and installation to

prevent any damage to the pans. Pans shall be in full and firm contact with

the supports. Extreme care shall be exercised in drilling pilot holes for

fastenings to keep drills perpendicular. After drilling, all metal filings

and burrs shall be removed from holes prior to installing fasteners and

washers. Size and spacing of fasteners used in erection shall be as

recommended by the manufacturer and shall be designed to withstand the design

loads.

7. General: Examine alignment of structural steel before erecting

preformed fascia. Do not proceed with installation if structural steel is not

aligned to the tolerances set up by AISC’s "Code of Standard Practice for

Steel Buildings and Bridges". Felt shall be laid directly under preformed

metal roofing pans and under preformed metal fascia pans that are fastened to

treated wood furring and perimeter blocking with a limited number of roofing

nails. Provide a minimum 4-inch side and 8-inch end lap at all overlapping

sheets. Seal all lapping conditions in accordance with felt manufacturer’s
recommendations. Erection shall be by the manufacturer’s own erection

division or a previously approved and licensed installer. Erection shall be

started correctly and the panels held true to line. Erect panels with

vertical lines plumb.

7.2 Pans:

7.2.1 Pans Attached to Treated Wood Furring and Blocking: The standing

seams shall be parallel with the slope of the roof and align with fascia

seams. In applying the metal, the 3/4 inch preformed turned up at right angle

pan edge shall be laid flat on roof and then an anchor clip recommended by the

pan manufacturer shall be locked over the 3/4 inch standing edge and fastened



tarpaulins or other suitable weathertight covering. All metal sheets or
panels shall be stored so that water which might have acc,,,ulated durin
transit or storage will drain. The sheets or panels shall not be stored in

contact with materials which might cause staining. Upon arrival on the Job
site, the sheets or panels shall be inspected for moisture accumulation. If
found wet, the moisture shall be removed and the sheets or panels shall be
re-stacked and protected until used.

5. MATERIALS: (Preformed metal roofin and fascia is indicated on

drawin as "MT3 ")

5. Pans: Preformed roofing and fascia pans shall be nominal 20-inches
wide and fabricated from 2 gae steel sheets conformin to ASTM A6 with G90
coating designation (zinc-coated). Pan lockin system shall be male to female
with 1-/2-inch high standin seam.

5.2 Trim Accessories: Sheet metal trim, starters, drlps, "z" closures

top closures, and metal copln cap shall be of same material and gae as the

metal roofing and fascia pans.

5.3 Anchor Clip and Cleats: Anchor clip and cleats shall be type and

gage reco,,,ended by preformed roof and fascia panel manufacturer.

5. Sealant: Type recommended by preformed roofin and fascia panel
manufacturer. All exposed sealant shall have finish color to match preformed
roofing and fascia.

5.5 Fasteners: Metal fasteners for attachment of metal roofin and

fascia pans to structural steel supports,treated wood furring, treated wood

perimeter blocking, and fasteners for attachment of trim, starters, drips, "Z"
closures, top closures, metal copin cap, anchor chips, cleats, gutters,
downspouts and metal flashing systems shall be as approved, and in accordance

with manufacturer’s recommendations. Unless otherwise recommended by

the metal roofing and fascia panel manufacturer, all fasteners shall be

self-tappin screws, except as specified herein. Other types of fasteners of

the pan manufacturer’s standard type may be used if prior approval is

obtained. The fastenin system shall be designed to withstand the design

loads. Fasteners to secure pans shall be concealed and shall be cadmium

plated carbon steel. Exposed fasteners for gutters and downspouts shall be

stainless steel with polymerized chloroprene or neoprene washers. Fasteners

used in the erection shall be designed to withstand the design loads.

5.6 Asbestos Felt Sheets: No. 30 asbestos felt conforming to ASTM D250.

5.7 Gutters and Downspouts: The gutters, downspouts, transitions,

straps and haners shall be the same material and gae as the metal roofin
and fascia pans.

5.8 Base and Counterflashing: All base and counterflashin shall be

fabricated from the hot-dlpped process (galvanized), sheet steel 2 gae.



3.1.1 Sample Certificate: The certificate shall not contain statements
that could be interpreted to imply that the product does not meet all

requirements specified, such as "as good as"; "achieve the same end use and

results as materials formulated in accordance with the referenced

specification"; "equal or exceed the service and performance of the specified

material". The certificate should simply state that the product conforms to

all requirements specified.

CERTIFICATE

The manufacturer hereby certifies that all following products being furnished

for this project conform to all requirements of the project specifications and

the respective reference specifications:

NUFACTURER AND PRODUCT REFERENCE SPECIFICATION

John Doe Company
Galvanized Steel

SIGNATURE AND TITLE

3.2 Samples: Samples of materials specified below shall be submitted

and approved before work is started:

(a) Preformed Roofing and Fascia Panel Assembly: Two units 12

inches long by full width of panel with specified finish and locking system.

(b) Fasteners: Two of each type.

(c) Sealant: Two tubes of each type.

3.3 Shop Drawings: Shop drawings shall be submitted and approved before

work is started. Shop drawings shall show profile; gage of sheet; location,

spacing and types of fasteners; location, gage, shape, and method of

attachment of all trim and flashings; other details as may be required for a
weathertight installation; large scale cross-section of roofing and fascia;
layout of roofing and fascia; detail of laps; and other pertinent details.

Design calculations and complete erection instructions shall be submitted.
The shop drawings and data shall be complete in one submittal.

3. Manufacturer’s Catalog Data or Other Descriptive Data: Manufac-
turer’s catalog data or other descriptive data of Joint sealing material,
roofing and fascia, including factory protective coatings and color finish,
related flashings and accessories, and fasteners.

q. DELIVERY AND STORAGE: Prefabricated components, sheets, panels, and
other manufactured items shall be delivered, stored and handled in such a
manner that they will not be damaged or deformed. Materials stored on the

site before erection shall be stacked on platforms or pallets and covered with



2.1.5 Adhesion: No pick-off when tape tested over 1/16-inch crosshatch.

2.1.6 Salt-Spray: Few scattered blisters no larger than ASTM No. 4

according to ASTM B117 and no more than 1/16-inch creepage from areas scribed

to bare metal after 500 hours.

2.1.7 Humidity Resistance: Few scattered blisters no larger than ASTM

No. 4 according to ASTM D2247 after 1,000 hours.

2.1.8 Chalking Resistance: No greater than ASTM D659 No. 8 rating

according to ASTM D659 after exposure for 5,000 hours in Sunshine Arc

Weathermeter XWR using 60/60 cycle.

2.1.9 Color Change: No greater than 5 NBS units as determined in

accordance with ASTM D2244 after removal of external deposits and after

exposure for 5,000 hours in Sunshine Arc Weathermeter XWR using 60/60 cycle.

2.1.10 Water Immersion: No pick-off whe tape tested over crosshatch

area after immersion in aerated distilled water 80 degrees +/- 10 degrees F.

after 500 hours.

2.1.11 Formability: No failure in adhesion or rupture of coating when

tested according to ASTM D1737 withstanding i80 degree bend around I/8-inch

mandrel.

2.2 Performance Testing:

2.2.1 Bond Strength: No metal primer interface corrosion or

delamination shall occur after 1,000 hours at 135 degrees F. and 100 percent

relative humidity. No delamlnatlon after 2-I/2 hours in a 2 psi 212

autoclave.

2.2.2 Static Air Infiltration: Zero air infiltration under 2.0 inches

of water pressure through pan or pan joint.

2.2.3 Fire Ratings: When tested in accordance with ASTM E84, the pans

shall have:

(a) Flame spread rating of 25. or less and a smoke developed

rating of 135 or less.

3. SUBMITTALS:

3.1 Tests and Certificates: The testing requirements for materials

incorporated in referenced documents will be waived provided the Contractor

submits certificates from the manufacturer stating that materials furnished

for this project conform to all requirements of this specification and the

referenced documents. Copies of the test reports need not be submitted except

as specifically requested by the Contracting Officer.
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SECTION 07412. PREFORMED METAL ROOFING AND FASCIA

I. APPLICABLE PUBLICATIONS: The following publications of the issues

listed below, but referred to thereafter by basic designation only, form a

part of this specification to the extent indicated by the references thereto:

1.1 American Institute of Steel Construction (AISC) Publication:

Code of Standard Practice for Steel Buildings and Bridges.

1.2 Sheet Metal and Air Conditioning Contractors National Association
(SMACNA) Publication:

Architectural Sheet Metal Mnual (1972).

1.3 American Society for Testing and Materials (ASTM) Publications:

A446-76

B117-73
D250-70

D523-67 (1972)
D659-74
D968-51 (1972)

D1737-62 (1973)

D2244-68
D2247-68 (1973)
E84-77

Steel Sheet, Zinc-Coated (Galvanized) by the Hot-Dip
Process, Structural (Physical) Quality.
Salt Spray (Fog) Testing.
Asphalt-Saturated Asbestos Felts for Use in Waterproofing
and in Constructing Built-Up Roofs.
Specular Gloss.
Chalking of Exterior Paints.
Abrasion Resistance of Coatings of Paint, Varnish,
Lacquer, and Related Products by the Falling Sand Method.
Elongation of Attached Organic Coatings with Cylindrical
Mandrel Apparatus.
Color Differences of Opaque Materials.
Coated Metal Specimens at 100 Percent Relative Humidity.
Surface Burning Characteristics of Building Mgterials.

2. QUALITY CONTROL: Approvals, except those required for field

installations, field applications and field tests, shall be obtained before
custom fabrication is started and before delivery of materials or equipment to
the project site.

2.1 Test Requirements for Coating System:
herein shall meet the following test requirements:

Coating system specified

2.1.1 Gloss: 30 +/- 5 reflectivity at 60 degrees according to ASTM D523.

2.1.2 Abrasion Resistance:
according to ASTM D968.

Coefficient of abrasion of 67 minimum

2.1.3 Pencil Hardness: "F" minimum.

2.1.4 Solvent Resistance: 100 Double MEK rules minimum.
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pilot holes for fastenings to keep drills perpendicular. After drilling, all
metal filings and burrs shall be removed from holes prior to installing
fasteners and washers. Size and spacing of fasteners used in erection shall
be as recommended by the manufacturer and shall be designed to withstand the
design loads specified herein.

8.1 General: Examine alignment of structural steel before erecting
preformed metal siding. Do not proceed with installation if structural steel

is not aligned to the tolerances set up by AISC’s "Code of Standard Practice
for Steel Buildings and Bridges". Erection shall be by the manufacturer’s own
erection division or a previously approved and licensed installer. Erection

shall be started correctly and the panels held true to line. Erect panels
with vertical lines plumb. The panels shall be full height without horizontal

joints. P,nels shall be in full and firm contact with the supports and with

each other at side laps. Side laps of all face sheets shall be fastened at a

maximum of 12-inches on centers, unless design requirements dictate otherwise.

Materials deformed or otherwise damaged shall be removed and new sheets

applied.

8.2 Joint Sealing Material: Sealant material of the type recommended by

the panel manufacturer shall be provided to seal all face sheet side laps,

trim, flashing, closures, and elsewhere as necessary to provide watertight

construction.

8.3 Trim: All trim, gravel stop, continuous cleats, flashings and

related closures and accessories in connection with the preformed metal siding

shall be provided as indicated and as necessary to provide a watertight
installation. Details of installation which are not indicated shall be in

accordance with the panel manufacturer’s printed instructions and details or

the approved shop drawings. Installation shall allow for expansion and

contraction of flashing.

9. FIELD REPAIR AND TOUCH-UP: Where panels or accessories have factory

finish damaged, repair in accordance with manufacturer’s touch-up system.
Repaired surfaces not acceptable shall be replaced without expense to the

Government.

---END---
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5.2 Wind Loads: Wind load of 49 pounds per square foot inward; and wind
load of 49 pounds per square foot outward.

6. MATERIALS:
"MT-2".

Preformed metal sidin is indicated on Drawin6s as

6.1 Face Sheet: Face sheet shall be fabricated from sheet steel
conforming to ASTM A446 and shall conform to the design criteria, including
wind load as indicated on the drawings. Both sides of face sheet shall be
galvanized in accordance with ASTM A525 to provide a G90 coating. Covering
width shall be of the manufacturer’s standard which will meet all the
requirements specified herein. Face sheet shall be full height without
horizontal Joints. Face sheet shall be I-I/2 inches deep and of configuration
to allow a minimum side lap of one configuration.

6.2 Trim: Sheet metal trim including fascia, continuous cleats,
flashings, shall be of same gage material and finish as face sheet. Provide
all required trim of same finish and color as exterior face sheet located at
top of wall, bottom, corners, and elsewhere as indicated or required.

6.3 Sealant: Type recommended by preformed metal siding manufacturer.

6.4 Fasteners: Fasteners for attachment of panels to structural
supports and fasteners for attachment of trim shall be as approved, and in
accordance with manufacturer’s recommendations. Unless otherwise recommended
by panel manufacturer, all fasteners shall be self-tapping screws. Other
types of fasteners of panel manufacturer’s standard type may be used if prior
approval is obtained. The fastening system shall be designed to withstand the
design loads specified herein. Exposed fasteners for siding and trim shall be
stainless steel pepainted with same finish and color to match siding and
furnished with composite metal and polymerized chloroprene or neoprene
washers.

7. FINISH: Finish coating on exposed surfaces of face sheet and exposed
surfaces of trim shall be a polyvinylidene flourlde (PVF2) coating based on
fluorocarbon resins. The percent of fluorocarbon resin shall be not less than
70 percent. After pretreatment of metal substrate as prescribed by coating
manufacturer, apply by roll-coating or spray-coating one coat of zinc-chromate
epoxy primer yielding approximately 0.2 mil dry film thickness. Oven bake
primer in accordance with manufacturer’s directions. Following application of
prime coat, apply by roll-coatlng or spray coating one coat of polyvinylldene
flouride to yield a minimum of 0.8 mil dry film thickness. Cure finish coat
in oven at approximately 600 degrees F. Finish color shall be black. Coat
unexposed surfaces of face sheet and trim with manufacturer’s standard epoxy
primer.

8. INSTALLATION: All materials shall be installed in strict accordance
with the manufacturer’s printed erection instructions, and the approved shop
drawings. Care shall be exercised in storing, handling, and installation to
prevent any dmage to the panels. Extreme care shall be exercised in drilling
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MANUFACTURER AND PRODUCT

John Doe Company
Galvanized Steel

REFerENCE SPECIFICATION

ASTM A525

SIGNATURE AND TITLE

3.2 Samples: Samples of materials specified below shall be submitted

and approved before work is started:

(a) Face Sheet: Two units 12 inches long by full width of face

sheet with specified finish.

(b) Fasteners: Two of each type.

(c) Calking: Two tubes of each type.

3.3 Shop Drawings: Shop drawings shall be submitted and approved before

work is started. Shop drawings shall show profile; gage of face sheet;

location, spacing and types of fasteners; location, gage, shape, and method of

attachment of all trim and flashings; other details as may be required for a

weathertight installation; large scale cross-sectlon of siding; layout of

siding; detail of side laps; and other pertinent details. Design calculations

and complete erection instructions shall be submitted. The shop drawings and

data shall be complete in one submittal.

3.4 Manufacturer’s Catalog Data or other Descriptive Data: Manufac-

turer’s catalog data or other descriptive data of Joint sealing material,

preformed metal siding, acluding factory protective coatings and color

finish, related flashings and accessories, and fasteners shall be submitted

and approved.

4. DELIVERY AND STORAGE: Prefabricated components, sheets, panels, and

other manufactured items shall be delivered, stored and handled in such a

manner that they will not be damaged or deformed. Materials stored on the

site before erection shall be stacked on platforms or pallets and covered with

tarpaulins or other suitable weathertight covering. All metal sheets or

panels shall be stored so that water which might have accumulated during

transit or storage will drain. The sheets or panels shall not be stored in

contact with materials which might cause staining. Upon arrival on the job

site, the sheets or panels shall be inspected for moisture accumulation. If

found wet, the moisture shall be removed and the sheets or panels shall be

re-stacked and protected until used.

5. DESIGN CRITERIA:

5.1 Deflection: Maximum allowable deflection L/180.

05-77-7526
O7411-3



2.1.5 Adhesion: No pick-off when tape tested over 1/16 inch crosshatch.

2.1.6 Salt-Spray: Few scattered blisters no larger than ASTM #4
according to ASTM B117 and no more than 1/16 inch creepage from areas scribed
to bare metal after 500 hours.

2.1.7 Humidity Resistance: Few scattered blisters no larger than ASTM
#4 according to ASTM D2247 after 1,000 hours.

2.1.8 Chalking Resistance: No greater than ASTM D659 number 8 rating
according to ASTM D659 after exposure for 5000 hours in Sunshine Arc
Weathermeter XWR using 60/60 cycle.

2.1.9 Color Change: No greater than 5 NBS units as determined in
accordance with ASTM D2244 after removal of external deposits and after
exposure for 5000 hours in Sunshine Arc Weatherometer XWR using 60/60 cycle.

2.1.10 Water Immersion: No pick-off when tape tested over crosshatch
area after immersion in aerated distilled water 80 degrees +/- 10 degrees F
after 500 hours.

2.1.11 Formability: No failure in adhesion or rupture of coating when
tested according to ASTM D1737 withstanding 180 degree bend around I/8 inch
mandrel.

3. SUBMITTALS:

3.1 Tests and Certificates: The testing requirements for materials
incorporated in rmferenced documents will be waived provided the Contractor
submits certificates from the manufacturer stating that materials furnished
for this project conform to all requirements of this specification and the
referenced documents. Copies of the test reports need not be submitted except
as specifically requested by the Contracting Officer.

3.1.1 Sample Certificate: The certificate shall not contain statements
that could be interpreted to imply that the product does not meet all
requirements specified, such as "as good as"; "achieve the same end use and
results as materials formulated in accordance with the referenced
specification"; "equal or exceed the service and performance of the specified
material". The certificate should simply state that the product conforms to
all requirements specified.

SAMPLE CERTIFICATE

The manufacturer hereby certifies that all following products being furnished
for this project conform to all requirements of the project specifications and
the respective reference specifications:
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SECTION 07411. PREFORMED METAL SIDING

I. APPLICABLE PUBLICATIONS: The following publications of the issues

listed below, but referred to thereafter by basic designation only, form a

part of this specification to the extent indicated by references thereto:

1.1 American Institute of Steel Construction (AISC) Publication:

Code of Standard Practice for Steel Buildings and Bridges.

1.2 American Society for Testing and Materials (ASTM) Publications:

A446-76 Steel Sheet, Zinc-coated (Galvanized) by the Hot-dip

Process, Structural (Physical) Quality.

A525-76 Steel Sheet Zinc-coated (Galvanized) by the Hot-dip

Process.

Bl17-73 Salt Spray (Fog) Testing

D523-67 (1972) Specular Gloss.

D659-74

D968-51 (1972)

D1737-62 (1973)

Chalking of Exterior Paints.

Abrasion Resistance of Coatings of Paint, Varnish,

Lacquer, and Related Products by the Falling Sand Method.

Elongation of Attached Organic Coatings with Cylindrical

Mandrel Apparatus.

D2244-68 Color Differences of Opaque Materials.

D2247-68 (1973) Coated Metal Specimens at 100 Percent Relative Humidity.

2. QUALITY CONTROL: Approvals, except those required for field

installations, field applications and field tests, shall be obtained before

custom fabrication is started and before delivery of materials or equipment to

the project site.

2.1 Test Requirements for Coating System: Coating system specified

herein shall meet the following test requirements:

2.1.1 Gloss: 30 +/- 5 reflectivity at 60 degrees according to ASTM D523.

2.1.2 Abrasion Resistance: Coefficient of abrasion of 67 minimum

according to ASTM D968.

Pencil Hardness: "F" minimum.

Solvent Resistance: 100 Double MEK rules minimum.
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12. INSPECTION OF COMPLETED DECK: Upon completion of the job and prior
to roofing the expanded polystyrene aggregate roof fill shall exhibit the
following characteristics:

(I) The surface shall be firmly bound and free of loose material.

(2) The exposed surface shall feel substantially dry to the touch
and not exhibit any visible moisture gloss.

(3) The elevations (drain profiles and slopes) are in agreement
with the Drawings and Specifications.

() The surface is uniform and even for the application of built-up
roofing.



10. INSTALLATION:

10.1 General: Installation of expanded polystyrene aggregate roof fill

shall be under the direct supervision of material manufacturer’s technical

representative.

10.2 Vapor Barrier: Prime deck with asphalt primer. After primer has

dried, start at low point of roof and apply approximately 23 pounds of asphalt

per 100 square feet. While asphalt is hot, embed one ply of coated base

sheet, lapping each ply 4-1nches over preceding ply. Mop full width of each

lap. Broom to assure complete embedment. At parapets and curbs turn coated

base sheet up wall to height of insulated fill and adhere to wall with

asphalt. Flash all projections through vapor barrier with two plies of woven

glass reinforcing fabric and three courses of flashing cement, applied

alternately.

10.3 Bond Breaker: Embed one layer of felt in adhesive. Apply adhesive

in accordance with manufacturer’s directions. Butt all ends and edges. Broom

to assure complete embedment.

10.4 Metal Stops: Install metal stops at locations where indicated and

as recommended by expanded polystyrene aggregate roof fill Manufacturer.

10.5 Expanded Polystyrene Aggregate Roof Fill: Indicated on Drawings as

"Roof Fill". The expanded polystyrene aggregate roof fill shall be pumped

onto the deck substrata and shall be screeded and finished to the desired

elevations and profiles. When insulation board is used in the system, the

following procedures shall be used in placing the roof fill:

(I) Roof fill shall be pumped onto the deck substrata and shall be

uniformly placed to a depth of approximately I/2 inch over the deck substrata.

(2) The final thickness of the layer of roof fill between the

bottom of the insulation board and the top of the deck substrata shall be

approximately I/8 inch to I/4 inch to provide an acceptable adhesive bond of

the roof fill to the deck substrata.

(3) Immediately following the placement of the initial layer of

the roof fill the insulation board shall be placed to permit I/4 inch to I/2

inch of roof fill around the perimeter of the insulation board and shall be

firmly embedded to provide uniform coating and intimate contact with the

freshly placed roof fill.

(4) Roof fill shall be placed over the top surface of the

insulation board to the thickness indicated and shall be screeded and finished

to the desired elevations and profiles.

11. FIELD TESTS: Perform wet density determinations at the point of

placement a minimum of 4 times each pumping day. Sampling procedure shall be

in accordance with ASTM C495.
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Wind Uplift Test (UL Construction No. NM514,
UL File R7193-3 60 psf

Coefficient of Linear Therma Expansion
(ASTM D696, range minus 22VF to 86VF) 7.6 x 10

-6
per OF

Dimensional Stability Linear variation with change
in moisture content, factor (ASTM DI037, relative
humidity change from 50 to 90) 2.0 x 10

-4

Freeze Thaw Durability (ASTM C666)

Standard Mix

Cement
Aggregate
ater

8. PREPARATORY WORK:

Excellent

564 pounds
18 cu. ft.
36-q2 gallons

8.1 Inspection: Before commencing work, thoroughly examine all under-
lying and adjoining work, surfaces, and conditions upon which work is in any
way dependent for perfect results. Report all conditions which affect the
work. No "waiver of responsibility" for complete, inadequate, or defective or
underlying and adjoining work, surfaces, and conditions will be considered,
unless notice of such unsatisfactory conditions have been filed and agreed to
in writing before work begins. Commencement of work constitutes acceptance of
surfaces.

8.2 Cleaning: Remove all oil, grease, dirt, dust, debris, and other
detrimental matter in accordance with material manufacturer’s recommendations.

9. PROPORTIONING AND MIXING:

9.1 Proportioning: The design mix shall be in the following proportions
and shall exhibit a wet density of 31 to 41 pounds per cubic foot at the point
of placement.

cubic feet of aggregate

6 gallons of water (nominal)

bag (94 pounds) Portland Cement

9.2 Mixing: Mix materials by using equipment and procedures approved by
the aggregate manufacturer and under the direct supervision of the material
manufacturer’s technical representative. In addition, see requirements
specified in paragraph entitled "Environmental Conditions".
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6.5 Vapor Barrier:

6.5.1 Asphalt Primer: ASTM D41.

6.5.2 Woven Glass Reinforcing Fabric:

6.5.3 Asphalt: ASTM D312, Type III.

6.5.4 Coated Base Sheet:

6.5.5 Flashing Cement:
or Class B as applicable.

6.6 Bond Breaker:

6.6.1 Felt: ASTM D226, 15 pound type.

ASTM D1668, treated with asphalt.

ASTM D2626, Type II.

Federal Specification SS-C-153, Type I, Class A

6.6.2 Adhesive: Type recommended by expanded polystyrene aggregate roof

fill manufacturer. Water soluble adhesive not allowed.

6.7 Metal Stops: Federal Specification QQ-S-775, Type I, Class d

coating, and 20 gage.

7. TYPICAL PROPERTIES OF EXPANDED POLYSTYRENE AGGREGATE ROOF FILL:
Typical properties of expanded polystyrene aggregate roof fill shall be as

follows:

Pumped Roof

200-300 psi

0.65 BTU/hr/ft2/F/ln.

31-41 lb. per cu. ft.

26-36 lb. per cu. ft.

24-34 lb. per cu. ft.

3.3 perm-inches

0.16 increase in
weight factor

Compressive Strength (28 days, ASTM C495)

Thermal Conductivity, "kH (ASTM C177 at 75F
Mean Temp. and 24 lb. density)

Wet Density

Air-Dry Weight (cred at 28 days at 50% relative

humidity and 73-F)

Oven-Dry^Density (ASTM C495, except final cure
at 122uF)

Water Vapor Permeability (ASTM C355 dry cup)

Water Absorption (ASTM C272, 24 hr. immersion)
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q. DELIVERY AND STORAGE: Deliver materials in the original unopened
packages or bundles bearing the brand name of the manufacturer. Store
materials in such a manner as to prevent deterioration or the intrusion oF
foreign matter. Keep materials dry until ready to use. Store material
outside away from building and open flame. Stack insulation board in such a
manner to prevent damage.

5. ENVIRONMENTAL CONDITIONS: Normal mixing and plaelng procedures shall
be used when air temperatures are consistently above qO degrees F. When air
temperatures of 0 degrees F. to 30 degrees F. are predicted during the first2 hours after placing and the temperature of the feed water available for
mixing is less than 50 degrees F. use heated water for mixing. Heated water
for mixing shall not exceed 80 degrees F. when measured at the discharge of
the auxiliary water heater. Materials shall not be installed when air
temperatures are consistently below 30 degrees or during precipitation.

6. MATERIALS:

6.1 Aggregate: Closed cell expanded polystyrene. Unit weight shall not
exceed 2.5 pounds per cubic foot. Aggregate properties based on one pound per
cubic foot density shall be as follows:

Mechanical Strength

Compressive strength at 5% deformation
Compressive set after 10% deformation

14 psi ASTM D1621
2.3%

Thermal

Thermal conductivity K, BTU/(hr.)(sq.ft.)(F/in.)
at 75F 0.26
at 40F 0.245
at 0F 0.225

5Linear thermal expansion, In./in./F 3-4x10-
Maximum temperature for continuous exposure, OF 175

ASTM C177
ASTM C177
ASTM C177
ASTM 0696

Water Resistance

Water absorption, Ibs. H20/sq.ft. surface
Water vapor transmission, perm.-in.
Capillarity

0.05 HIL-P-196q4
1.2-2.2 ASTM C355
None

6.2 Portland Cement: ASTM C150, Type I, II, or III.

6.3 Water: Clean and free from deleterious amounts of acid, alkali,
oil, salt, and other organic material.
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for this project conform to all requirements of this specification and the

referenced documents. Copies of the test reports need not be submitted except

as specifically requested by the Contracting Officer.

3.1.1 Sample Certificate: The certificate shall not contain statements

that could be interpreted to imply that the product does not meet all require-

ments specified, such as "as good as"; ,’achieve the same end use and results

as materials formulated in accordance with the referenced specification";

"equal or exceed the service and performance of the specified material". The

certificate should simply state that the product conforms to all requirements

specified.

SAMPLE CERTIFICATE

The manufacturer hereby certifies that all followig products being furnished

for this project conform to all requirements of the project specifications and

the respective reference specifications:

MANUFACTURER AND PRODUCT REFERENCE SPECIFICATION

John Doe Company
Portland Cement ASTM C150

SIGNATURE AND TITLE

3.2 Samples: The followig samples shall be submitted for approval

before the work is started:

(I)

(2)
12- inches.

Aggregate: Two quarts.

InsulatiSn Board: Two units, approximately 12-inches by

(3) Coated Base Sheet:
12-inches.

Two units, approximately 12-inches by

(4) Woven Glass Reinforcing Fabric:

12-inches by 12-inches.

Two units, approximately

(5) Felt: Two units, approximately 12-inches by 12-inches.

3.3 Manufacturer’s Mixing and Installation Procedures: Submit current

copies of material manufacturer’s recommended standard mixing and

installation procedures before work is started.

3.4 Manufacturer’s Quality Certificate: The company placing the

expanded polystyrene aggregate roof fill shall provide a certificate stating

that the material was mixed, placed and finished in accordance with this. ! specification and manufacturer’s recommendations.
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SECTION 07245. EXPANDED POLYSTYRENE AGGREGATE ROOF FILL

I. APPLICABLE PUBLICATIONS: The following publications of the issues

listed below, but referred to thereafter by basic designation only, form a
part of this specification to the extent indicated by the references thereto.

1.1

QQ-S-775E
SS-C-153C

Federal Specifications:

Steel Sheets, Carbon, Zinc-Coated.
Cement, Bituminous, Plastic.

1.2 Military Specification:

MIL-P-19644C Plastic Molding Material (Polystyrene Foam, Expanded
Bead).

1.3 American Society for Testing and Materials (ASTM):

C150-77
C177-76

C272-53(1976)

C355-64(1973)
C495-77a
C666-77
D41-73

D226-75

D312-71
D596-70
D1037-72a
D1621-73

D1668-73

D2626-73

Portland Cement.
Steady-State Thermal Transmission Properties by Means of
the Guarded Hot Plate.
Water Absorption of Core Materials for Structural Sandwich
Constructions.
Water Vapor Transmission of Thick Materials.
Compressive Strength of Lightweight Insulating Concrete.
Resistance of Concrete to Rapid Freezing and Thawing.
Primer for Use With Asphalt in Dampprooflng and Water-
proofing.
Asphalt-saturated Roofing Felt for Use in Membrane
Waterproofing and Built-up Roofing.
Asphalt for Use in Constructing Built-up Roof Coverings.
Coefficient of Linear Thermal Expansion of Plastics.
Wood-Base Fiber and Particle Panel Materials.
Compressive Properties of Rigid Cellular Plastics, Test
for.
Woven Glass Fabrics Treated for Use in Waterproofing and
Roofing.
Asphalt-base Sheet for Use in Construction of Built-up
Roofs.

2. QUALITY CONTROL: Approvals, except those required for field instal-
lation, field application and field tests, shall be obtained before delivery
of materials to the project site.

3. SUBMITTALS:

3.1 Tests and Certificates: The testing requirements for materials
incorporated in referenced documents will be waived provided the Contractor
submits certificates from the manufacturer stating that materials furnished
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permanent roofing and flashing and standing seam metal roofing and flashing
are applied. Storing, walking, wheeling, or trucking will not be permitted

directly on insulation, or on roofed surfaces; smooth, clean board or plank

walkways, runways, and platforms shall be provided near supports, as

necessary, to distribute weight to conform to indicated live load limits of

the roof construction.

---END---
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multiple layers of insulation are used, the second layer and all succeeding
layers shall be mopped in as specified hereinbefore under general application
of roof insulation. Adhesive may be provided in lleu of asphalt for the
application of insulation on metal decks. If adhesive is used, the
application shall be in accordance with the adhesive manufacturer’s printed
instruction. Thickness of insulation shall satisfy both the specified "C"
factor and the minimum thickness for rib coverage. Minimum thickness of
insulation on steel decks shall be as follows. If the specified "C" value
requires greater thickness, the greater thickness shall be provided.

Rib Width
In Inches

Minimum Insulation
Thickness In Inches

Up to but not including
Up to but not including 1-3/4
Up to but not inoluding 2-3/8
Up to but not including 2-3/4

1/2

1-1/4
1-1/2

9.5.2 Insulation Over Vapor Barrier: Insulation shall be applied in a
solid mopping of steep asphalt.

9.6 Cant Strips: Where indicated, cant strips shall be provided at
intersections of the roof with walls, parapets, and curbs extending above the
roof. The face of the cant strips shall have an incline of 45 degrees. Where
possible, cant strips shall be nailed to adjoining surfaces. Where installed
against non-nailable materials, the cant strips shall be applied in a heavy
mopping of steep asphalt or set in plastic cement.

9.7 Tapered Edge Strips: Where indicated, edge strips shall be provided
in the rlght-anglformed by the Junction of the roof and wood nailing strips
that extend above’the level of the roof. Edge strips shall be tapered one to
I-I/2 inches in one foot. Where possible, edge strips shall be nailed to
adjoining surfaces. Where installed against non-nailable materials, the edge
strips shall be applied in a heavy mopping of steep asphalt or set in plastic
cement.

10. PROTECTION OF APPLIED INSULATION: Each day’s application of
insulation shall be completely covered with standing seam metal roofing or
built up bituminous roofing. Method of protecting each day’s application of
insulation which receives standing seam metal roofing shall meet the approval
of the Contracting Officer. Each day’s application of insulation which
receives built-up bituminous roofing and cannot be roofed over shall be
covered with at least a glaze coat of hot bitumen. Glazed coats, applied to
the surfaces which are to receive built-up roofing, shall be of the same type
of bitumen as that used in the application of the roofing. The open ends of
each day’s work shall be protected with temporary water cut-offs which shall
be removed when the work is resumed. Open spaces between insulation and
parapets (or other walls), and spaces at curbs, etc., shall be protected until
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than 350 degrees F at the time of application. Thermometers shall be used to
check the temperatures durin the heatin and application. Kettlemen shall be

in attendance at all times durin the heating process to insure that the
maximum temperature specified is not exceeded.

9.3 Wood Nailers: Treated wood nailers are specified in another
section. Nailers shall equal the thickness of the insulation and shall be
provided at all eaves, edges, curbs, walls, and roof openings for securing
cant strips, gravel stops, gutters, and flashin flares. Orientation and
spacing of nailers shall be in accordance with the recommendations of the
insulation manufacturer.

9.4 Vapor Barrier: Provide two plies of 15 pound asphalt saturated felt

over poured concrete deck at Sewage Pump Station prior to installing

insulation. Poured concrete shall receive a coat of asphalt primer applied at
the rate of one gallon per 100 square feet of roof surface prior to receiving
asphalt moppings. Steep asphalt shall be applied at the rate of 20 pounds per

100 square feet of surface. Felts of the two ply felt system shall be lapped

19 inches and end laps of each ply shall be not less than 2 inches. Mating

surfaces of felts shall be solidly mopped in with steep asphalt. Vapor
barrier shall be laid at right angles to the direction of slope. Vapor
barrier shall be placed free of wrinkles or buckles. Air bubbles shall be

pressed out to obtain proper adhesion between surfaces. At walls edges, and

other vertical projections, the vapor barrier shall be extended 6 inches to
form a lap which shall later be wrapped around edge of insulation.

9.5 Insulation: Insulation over vapor barrier at Sewage Pump Station

shall be laid so that the longitudinal (continuous) Joints are parallel to the

short dimension of the roof and so that end Joints of each course break with

those of the adjoining ourses. Insulation at Public Works Building shall be

laid so that the long joints are parallel to the flutes of the steel deck.

When using multiple layers of insulation, the joints of each succeeding layer

shall be parallel and broken in both directions (one direction at steel deck)
with respect to the layer below. Each layer shall be firmly embedded in a
solid steep asphalt mopping; only sufficient area to provide complete
embedment of one board shall be mopped at a time. Not less than 25 pounds of

asphalt per 100 square feet of roof deck shall be used for mopping each layer
of insulation in place, except as specified otherwise. The insulation shall

be placed while the asphalt is still hot and fluid. When multiple layers of
insulation are used, the second layer and all succeeding layers shall be

mopped in as specified herein.

9.5.1 Insulation on Steel Decks: Insulation Joints shall occur on solid

bearing surfaces only, not over open ribs. The high sections of the deck

shall be strlp-mopped using 12 to 15 pounds of steep asphalt per 100 square
feet of roof surface. The asphalt shall be applied in ribbons parallel to the
ribs on every flange of the steel deck for 6-inch rib spacing. On decks with

8-inch rib spacing there shall be two ribbons on each flange. The asphalt
shall not be permitted to flow into the ribs (or flutes) of the decking. The
insulation shall be placed while the asphalt is still hot and fluid. When
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Labels or listin8 by the Underwriters’ Laboratories, Inc., or Factory Mutual
Engineering Corporation will be accepted as evidence of conformance in lieu of
certified copies of test reports.

7.6 Plastic Cement: SS-C-153, Type I, Class A or B as applicable.

7.7 Asphalt Saturated Felts: ASTM D226.

8. CONDITION OF SURFACES:

8.1 General: All surfaces on which vapor barrier and insulation are to
be applied shall be clean, smooth and dry. Concrete surfaces receivin vapor
barrier shall also be free of any projections which might puncture the vapor
barrier. The condition of the surfaces shall be inspected and approved by
Contractor Quality Control representative immediately before the work is
started.

8.2 Roof Deck Surfaces: The application of roof insulation will not be
permitted on roof decks when the temperature is below 0 degrees F. or When
there is ice, frost, or dampness visible on the roof deck. All roof deck
surfaces shall be checked for defects before any work is started; any defects
or inaccuracies in the roof deck surface shall be corrected in a satisfactory
manner so as to eliminate poor drainage, hollow, and low spots. Steel decks
shall be examined to assure that panels are properly secured to structural
members and to each other and that surfaces of top flanses are flat or
slightly convex, and are without stiffening grooves.

8.2.1 Test for Surface Dryness, Poured Concrete Deck:

a. Foaming: When poured on the surface to which felts are to be
applied, one pirrtmof the bitumen, when heated in the range of 350 to 00
degrees F, shall not foam upon contact.

b. Strippabillty: After the bitumen used in the foaming test
application has cooled to ambient temperatures, the coatln shall be tested
for adherence. Should any portion of the sample be readily stripped Clean
from the surface, the surface shall not be considered dry and application
shall not be started. Should rain occur during application, the work shall be
stopped and shall not be resumed until the surface has been tested by the
method above and found dry.

9. APPLICATION:

9.1 General: Roof insulating materials shall be applied to the roof
surfaces indicated in accordance with the requirements specified herein. All
roof insulating materials used shall be kept dry before, during and after
installation.

9.2 Temperature of Steep Asphalt: In the application of insulation,
steep asphalt shall not be heated above 50 degrees F and shall not be less
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(c) Cellular Glass Block: HH-I-551, type IV, without paper
facing, block type. Cellular glass boards shall not be used over steel
decking having rib openings greater than 2-3/8 inches wide.

(d) Composite Boards: Composite board insulation shall consist
of urethane board factory bonded to either expanded perlite or mineral fiber
board insulation. The other surface of the urethane board shall be covered
with a layer of glass fiber mat or asphalt saturated felt securely bonded to
the urethane during manufacture. Urethane shall conform to HH-I-530, Type I,
Grade 2, except that the minimum density shall be 1.7 pounds per cubic foot.
The perlite component shall conform to HH-I-529 and mineral fiber board shall
conform to HH-I-526. Composite board insulation not permitted on roof of
Sewage Pump Station.

7.1.2 Insulation Thickness: Insulation thickness shall be as necessary
to provide a "C" value of 0.08 or less, except that for application Over steel
decks the insulation thickness shall satisfy both the specified "C" value and
the minimum thickness for width of rib openings. Any additional materials
required due to insulation being provided with thickness other than that
indicated shall be provided at no additional cost to the Government.

7.1.3 Surface Burning Characteristics: Roof insulation, except for
application on poured in place concrete decks, shall have a flame spread
rating not greater than 25 and a smoke developed rating not greater than 50,
exclusive of covering, when tested in accordance with ASTM E84. Insulation
bearing the UL label and listed by Underwriters’ Laboratories as meeting the
flame spread and smoke developed ratings, specified herein will be accepted in
lieu of certified copies of test reports. Compliance with flame spread and
smoke developed ratings will not be required when the insulation has been
tested as a part of a reef construction assembly of the type as used for this
project and the construction is listed as being fire-acceptable by
Underwriters’ Laboratories, Inc., or listed as Class construction by Factory
Mutual Engineering Corporation. Insulation tested as a part of a roof
construction assembly shall be provided with Underwriters’ Laboratories, Inc.
or Factory Mutual Engineering Corporation labels attesting to the ratings
specified herein.

7.2 Cants and Tapered Edge Strips: Preformed cants and tapered edge
strips shall be of the same material as used for roof insulation. If the roof
insulation manufacturer cannot furnish cants and edge strips rigid perlite
board conforming to HH-I-529 or treated wood cants and edge strips shall be
provided.

7.3 Asphalt Primer: ASTM D41.

7.4 Steep Asphalt: ASTM D312, type III or IV.

7.5 Adhesive: Adhesive for insulation on steel decks shall conform to
the requirements to Underwriters’ Laboratories or Factory Mutual Engineering
Corporation for the type of roof construction assembly used in this project.
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Roof Insulation
Primer

Felts
Asphalt
Adhesive
Plastic Cement

3.2 Tests and Certificates: The testing requirements for materials

incorporated in referenced documents will be waived provided the manufacturer
submits certificates stating that previously manufactured materials have been
tested by recognized laboratories, that such materials meet testing
requirements specified, and that the materials furnished for this project are
of the same type, quality, manufacture and make as those tested. Copies of
the test reports need not be submitted except as specifically requested by the
Contracting Officer.

4. DELIVERY AND STORAGE: Materials shall be delivered to the site in
the original sealed containers or packages, and shall bear the manufacturer’s
name and brand designation. Where materials are covered by a referenced
specification, the containers or packages shall bear the specification number,
type, and class as applicable. Materials shall be stored, handled and
installed in a manner to protect them from all damage and from wetting and
moisture absorption during the entire construction period. Insulation not
stored in buildings or trucks shall be stored above ground on wood pallets
and covered with suitable waterproof covering. For 24 hours immediately
before laying, felt rolls shall be stacked on ends and stored in an area
maintained at a temperature not lower than 50 degrees F. All damaged material
shall be replaced by the Contractor at no expense to the Government.

5. ENVIRONMENTAL CONDITIONS: The application of roof insulation will
not be permitted n any roof deck when the surface temperature is below 40
degrees F or when there is ice, frost, or dampness visible on the roof deck.

6. PROTECTION OF PROPERTY: Protection shall be provided as specified in
section: "Built-up Bituminous Roofing.

7. MATERIALS: Materials shall conform to the respective specifications
and standards and to the requirements specified herein.

7.1 Roof Insulation: Indicated on drawings as "Insul 10".

7.1.1 Roof Insulation shall be one of the following materials:

(a) Mineral Fiber Board: HH-I-526, except that the top surface
of the insulation shall have an impact-resistant, factory-applied facing.

(b) Expanded Perlite Board: HH-I-529.
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SECTION 07241. ROOF INSULATION

I. APPLICABLE PUBLICATIONS: The following publications of the issues

listed below, but referred to thereafter by basic designation only, form a

part of this specification to the extent indicated by the references thereto:

1.1 Federal Specifications:

HH-I-526C

HH-I-529B
HH-I-530
& Int Am

HH-I-551E
SS-C-153C

Insulation Board, Thermal-acoustical Mineral Wool
Roofs).
Insulation Board, Thermal, (Mineral Aggregate).
Insulation Board, Thermal (Urethane).

Insulation Block and Boards, Thermal (Cellular Glass).
Cement, Bituminous, Plastic.

For

1.2 American Society for Testing and Materials (ASTM):

D41-73

D226-75

D312-71
E84-77

Primer for Use With Asphalt in Dampproofing and

Waterproofing.
Asphalt Saturated Roofing Felt for Use in Waterproofing
and in Constructing Built-up Roofs.
Asphalt for Use in Constructing Built-up Roof Coverings.
Surface Burning Characteristics of Building Materials.

1.3 Factory Mutual Engineering Corporation:

Approval Guide-Equlpment, Materials, Services for

Cons@rvation of Property. (Current Edition)

1.4 Underwriters’ Laboratories, Inc.

Building Materials Directory. (Current Edition)

2. QUALITY CONTROL: Approvals, except those required for field

installations and field tests, shall be obtained before delivery of materials

to the project site.

3. SUBMITTALS:

3.1 Catalog Data: Submit complete literature for each type of each of

the following items. Data which describe more than one material, type, size

or stem shall be clearly marked to indicate which material, type, size or item

the Contractor intends to provide. Data shall be sufficient to show

conformance to specified requirements and shall include installation

instructions.
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8. INSTALLATION:

8.1 Batt or Blanket Insulation: Each space between framing members or
furring strips shall be insulated completely with blanket insulation.
Continuous strips of blanket shall be cut to the required length for each stud
or furring strip space, allowing sufficient length for attachment at top and
bottom. Blankets or harts shall be butted snugly. Affixed facing shall be
installed with the affixed flanged facing toward the interior (warm in winter)
side of the construction. Additional end flanges shall be formed of the
facing at sills, headers,’soles, plates, and similar construction, by cutting
or pushing away the insulation, as necessary, leaving the facing for
attachment to framing. Flanges shall be stapled or tacked to the framing on
not more than 6-inch centers. Reflective facings shall be installed with an
air space of not less than 3/ inch adjacent to the reflective facing.
Insulation havin no ailln flares shall be secured in place by the se of
nailir strips, or an approved adhesive standard with the muaurer2 The
insulation shall be installed after all electric wiring, plumbing, and other
concealed work is in place; areas around electrical outlets, pipes, and all
other protruding objects shall be snugly fitted. When water pipes occur in
outside wall or ceiling construction, insulation shall be applied between the
cold side of the wall or ceiling and the pipe. Large pipes may require
compression or removal of some of the insulation, retaining the vaporproofing
facing. The insulation shall be cut to fit angles, corners, or irregular
spaces, always forming a flange of the affixed facing where insulation facing
shall be sealed in a manner that will assure a continuous vapor barrier
capable of effectively controlling condensation. Insulation over suspended
ceilings shall be supported by the suspended ceiling framework. Pack fire
safing insulation into voids where indicated, completely filling the void.

8.2 Separately Applied Vapor Barrier: Install on the interior side of
the construction (warm in winter side). Care shall be taken to prevent tears,
breaks, or ruptures of any kind which might interfere with the effectiveness
of the vapor barrier and the installation shall be accomplished in a manner
which will assure a continuous seal. All Joints or breaks in vapor barrier
facings (affixed or separately applied) shall be sealed in a manner that will
assure a vapor barrier capable of effectively controlling condensation.

8.3 Polyethylene Ground Cover: Provide on the earth surfaces in crawl
spaces where sprayed-on insulation is provided. The earth in enclosed crawl
spaces shall be level all sharp objects and wood scraps shall be removed
before the vapor barrier is applied. A layer of sand approximately two inches
thick shall be applied over ground vapor barrier.

---END---
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4. DELIVERY, STORAGE AND PROTECTION: Materials shall be delivered to
the site in the original sealed containers or packages, and shall bear the
manufacturer’s name and brand designation. Where materials are covered by a
referenced specification, the containers or packages shall bear the
specification number, type, and class as applicable. Materials shall be
stored and handled in a manner to protect them from damage during the entire

construction period.

5. GENERAL REQUIREMENTS: The work includes ceiling and wall insulation.
Roof insulation, perimeter insulation, masonry wall insulation, sprayed on
insulation, and insulation for piping, ductwork and equipment is specified in
other sections.

6. MATERIALS:

6.1 Batt or Blanket Insulation: HH-I-521, except where otherwise
specified and except that insulation including coverings shall have a flame
spread rating of 25 or less and a smoke developed rating of 50 or less when
tested in accordance with ASTM E84.

6.1.1 Thermal Insulation: Shown on drawings as "Insul 2".
with an "R" factor of not less than 11.0.

Type III,

6.1.2 Sound Attenuation Insulation:
"Insul 6", and "Insul 7".

(a) "Insul 5":

(b) "Insul 6":

(c) "Insul 7":

Shown on drawings as "Insul 5",

Type I, 1-1/2 inches thick, 3.0 pcf density.

Type I, 3 inches thick, 4.0 pcf density.

Type I, 3 inches thick, 3.0 pcf density.

6.1.3 Fire Safing Insulation: Shown on drawings as "Insul 9":
HH-I-558, Form A, Class with 4.0 per density.

6.1.4 Separately Applied Vapor Barrier: Type I insulation may be

provided in lieu of Type III insulation if a separately applied vapor barrier

is provided. Vapor barrier shall be of sheet material havin a flame spread
rating of 25 or less and a smoke development rating of 50 or less when tested

in accordance with ASTM E84, and having a permanent value of one perm or less

when tested by procedure A of ASTM E96.

6.2. Polyethylene Ground Cover: PS17 with a permeability rating of 0.5
perm or less when tested in accordance with ASTM E154, and shall have a

minimum thickness of 6 mils.

7. PREPARATION: All surfaces On which insulation and vapor barriers are
to be applied shall be clean, smooth, dry, and free of any projections which
might puncture the vapor barriers. The condition of the surfaces shall be
inspected and approved immediately before the work is started.
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SECTION 07232. CEILING AND WALL INSULATION

I. APPLICABLE PUBLICATIONS: The following publications of the issues
listed, but referred to elsewhere by basic designation only, form a part of
this specification to the extent indicated by the references thereto:

1.1 Federal Specifications:

NH-I-521E

HH-I-558B
&Am2

Insulation Blankets, Thermal (Mineral Fiber, for Ambient
Temperatures).
Insulation, Blocks, Boards, Blankets, Felts, Sleeving
(Pipe and Tube Covering), and Pipe Fitting Covering,
Thermal (Mineral Fiber, Industrial Type).

1.2 Department of Commerce Product Standard:

PS17-69 Polyethylene Sheeting (Construction, Industrial, and
Agricultural Applications).

1.3 American Society for Testing of Mmterials (ASTM):

E84-77

E96-66(1972)

E154-68(1975)

Surfacing Burning Characteristics of Building Materials,
Test for.
Water Vapor Transmission of Materials in Sheet Form, Test
for.
Materials for Use as Vapor Barriers Under Concrete Slabs
and as Ground Cover in Crawl Spaces, Testing.

2. QUALITY CONTROL: Approvals, except those required for field
installations, field applications and field tests, shall be obtained before
delivery of materlaIs to the project site.

3. SUBMITTALS:

3.1 Descriptive Data: Before delivery of any materials to the building
site, descriptive data on all insulation materials shall be submitted and
approved.

3.2 Materials Tests and Test Reports: The testing requirements for
materials incorporated in referenced documents will be waived provided the
manufacturer submits certificates stating that previously manufactured
materials have been tested by recognized laboratories, that such materials
meet testing requirements specified, and that the materials furnished for this
project are of the same type, quality, manufacture and make as that tested.
Copies of the test reports need not be submitted except as specifically
requested by the Contracting Officer.

3.3 Thermal Performance: The insulation manufacturer’s certified "R"
factor designation shall be shown on the products or on the packages
containing the products.
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7. INSTALLATION: Wall insulation shall be provided where indicated.

7.1 Walls: Walls shall be insulated by installing board-type insulation

on the cavity side of the inner wythe and on concrete surfaces where

indicated. Insulation shall be brought up completely to the underside of door

and window sills, bond beams, lintels, through wall flashing, and similar

interruptions through the cavity before installing these items.

7.1.1 Board-type Insulation: Insulation shall be applied directly to

the masonry and concrete by use of approved plastic cement, approved mastic,

approved wall ties, or approved mechanical fasteners, as recommended by the

insulation manufacturer. Plastic cement may be applied by the full back bed

method, or the spot method. Where the spot method is used, at least four

spots each having a diameter of approximately 3 inches shall be used with each

board. Insulation shall be neatly fitted between obstructions without

impaling of insulation on cavity-wall ties or anchors. The insulation shall

be applied in parallel courses with Joints breaking midway over the course

below, shall be applied in moderate contact with adjoining units without

forcing, and shall be cut to fit neatly against adjoining surfaces. Remove
all damaged insulation.

---END---
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SECTION 07221. MASONRY WALL INSULATION

I. APPLICABLE PUBLICATIONS: The following publications of the issues

listed below, but referred to thereafter by basic designation only, form a
part of this specification to the extent indicated by the references thereto:

1.1 Federal Specifications:

HH-I-524B Insulation Board, Thermal (Polystyrene).

2. QUALITY CONTROL: Approvals, except those required for field

installations, field applications and field tests, shall be obtained before
custom fabrication is started and before delivery of materials to the project

site.

3. SUBMITTALS

3.1 Samples: One sample of proposed insulating material and method of

installation shall be submitted and approved before the materials are
delivered to the site.

3.2 Materials Tests and Test Reports: The testing requirements for
materials incorporated in referenced documents will be waived provided the
manufacturer submits certificates stating that previously manufactured
materials have been tested by recognized laboratories, that such materials
meet testing requirements specified, and that the materials furnished for this

project are of the same type, quality, manufacture and make as that tested.
Copies of the test reports need not be submitted except as specifically
requested by the Cgntracting Officer.

4. DELIVERY, STORAGE AND PROTECTION: Pterials shall be delivered to
the site in the original sealed containers or packages, and shall bear the

manufacturer’s name and brand designation. Where materials are covered by a
referenced specification, the containers or packages shall bear the speci-
fication number, type, and class as applicable. terials shall be stored and
handled in a manner to protect them from damage during the entire construction
period.

5. MATERIALS

5.1 Board Type Insulation (Insul I): "R" factor of 7.0 or more and
shall be polystyrene conforming to HH-I-524, Type II, Class B.

6. CONDITION OF SURFACES: Wall surfaces of cavities and concrete
surfaces against which insulation is to be applied shall be clean and dry.
Surfaces shall be checked to ascertain freedom from protruding mortar,
concrete, or other obstacles that may interfere with the installation of the

insulation. Such obstacles, if present, shall be removed before insulation is

applied.
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3.2 Samples: The followin samples of materials shall be submitted for

approval before the work is started.

(I) Cleaner: One quart.

(2) Insulation: Two samples, 2-feet by 2-feet by thickness
applicable for project, mounted on plywood sheets.

4. DELIVERY AND STORAGE: Materials shall be delivered in sealed
containers bearing the manufacturer’s original labels. Materials shall be
stored in an enclosed area free from contact with soil and weather. In
addition comply with manufacturer’s requirements for delivering and storing.

Defective or damaged materials shall be replaced by the Contractor at no
expense to the Government.

5. MATERIALS:

5.1 Insulation (Insul 8): Insulation shall consist of cellulose fibers

impregnated with a dry adhesive which is activated by a separate liquid

adhesive added during application. After application, the insulation shall
not disintegrate, rot or shrink, and shall have a flame spread rating of 25 or

less and a smoke developed rating of 0 when tested in accordance with ASTM
E84. Insulation shall meet the dusting requirements of Federal Specification
SS-S-111, and shall be non-toxic and non-irrltating.

5.2 Cleaner: Type recommended by insulation manufacturer.

6. PREPARATION: Surfaces scheduled to receive spray-on insulation shall

be cleaned of dust, grease, oil, rust, or any other agent that would prevent a

secure bond. Apply cleaing material to poured-in-place concrete surfaces in

accordance with insulation manufacturer’s recommendations.

7. APPLICATION: Insulation shall be applied where indicated in accor-
dance with manufacturer’s recommendations to provide a density of approxi-

mately 2.0 pounds per cubic foot. Adequate protection shall be provided for

surfaces not receiving insulation. Thickness of insulation shall be such to

provide a "R" value of 5 or more.

---END---
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SECTION 07215. SPRAYED-ON INSULATION

I. APPLICABLE PUBLICATIONS: The following publications of the issues
listed below, but referred to thereafter by basic designation only, form a
part of this specification to the extent indicated by the references thereto:

1.1 Federal Specifications:

SS-S-111B Sound Controlling
Applications).

Materials (Trowel and Spray

1.2 American Society for Testing and Materials (ASTM) Publications:

E84-77 Surface Burning Characteristics of Building Materials.

2. QUALITY CONTROL: Approvals, except those required for field
installation, field application and field tests, shall be obtained before
delivery of materials to the project site.

3. SUBMITTALS:

3.1 Tests and Certificates: The testing requirements for materials
incorporated in referenced documents will be waived provided the Contractor
submits certificates from the manufacturer stating that materials furnished
for this project conform to all requirements of this specification and the
referenced documents. Copies of the test reports need not be submitted except
as specifically requested by the Contracting Officer.

3.1.1 Sample Certificate: The certificate shall not contain statements
that could be interpreted to imply that the product does not meet all
requirements specified, such as "as good as"; "achieve the same end use and
results as materials formulated in accordance with the referenced
specification"; "equal or exceed the service and performance of the specified
material". The certificate should simply state that the product conforms to
all requirements specified.

SAMPLE CERTIFICATE

The manufacturer hereby certifies that all following products being furnished
for this project conform to all requirements of the project specifications and
the respective reference specifications:

MANUFACTURER AND PRODUCT REFERENCE SPECIFICATION

John Doe Company
Spray-On Insulation

AST E84

SIGNATURE AND TITLE
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5. MATERIALS:

5.1 Perimeter Insulation (Insul 3): Insulation shall be one of the

following materials meeting the respective requirements and shall be 2-1nches

thick.

5.1.1 Polystyrene Board: H-I-524, typeII, class B.

5.1.2 Urethane Board: HH-I-530, type II, grade 2, class I.

5.1.3 Cellular Glass Block: HH-I-551, Type I.

5.1.4 Mineral Fiber Board: HH-I-558, form A, Class2, rigid, and shall

have a factory-applied vapor seal skin one side.

5.2 Plastic Cement: SS-C-153.

6. INSTALLATION: Insulation shall be provided on the interior side of

perimeter foundation walls and shall extend to a depth as indicated. The

insulation shall be fastened to the wall wit masonry nails, asphalt mastic,

or clips, as recommended by the manufacturer ,and horizontally under slabs on

grade and shall extend in from the exterior wail a distance of 2 feet.

---END---
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SECTION 07210. PERIMETER INSULATION

I. APPLICABLE PUBLICATIONS: The following publications of the issues
listed below, but referred to thereafter by basle designation only, form a
part of this specification to the extent indicated by the references thereto:

1.1 Federal Specifications:

HH-I-524B
&Am
HH-I-530A
&Am3

HH-I-551E

HH-I-558B
& Am

SS-C-153C

Insulation Board, Thermal (Polystyrene).

Insulation Board, Thermal (Urethane).

Insulation Block and Pipe Covering, Thermal Cellular
Glass).
Insulation, Blocks, Boards, Blankets, Felts, Sleeving
(Pipe and Tube Covering), and Pipe Fittings Covering,
Thermal (Mineral Fiber, Industrial Type).
Cement, Bituminous, Plastic.

2. QUALITY CONTROL: Approvals, except those required for field
installation, field applications and field tests, shall be obtained before
delivery of materials to the project site.

3. SUBMITTALS:

3.1 Samples: One sample of each type of proposed insulating material
shall be submitted and approved before the materials are delivered to the
site. Samples shall not be larger than 12 inches by 12 inches.

3.2 Material Tests and Test Reports: The testing requirements for
materials incorporated in referenced documents will be waived provided the
manufacturer submits certificates stating that previously manufactured
materials have been tested by recognized laboratories, that such materials
meet testing requirements specified, and that the materials furnished for this
project are of the same type, quality, manufacture and make as that tested.
Copies of the test reports need not be submitted except as specifically
requested by the Contracting Officer.

4. DELIVERY, STORAGE AND PROTECTION: Materials shall be delivered to
the site in the original sealed containers or packages, and shall bear the
manufacturer’s name and brand designation. Where materials are covered by a
referenced specification, the containers or packages shall bear the speci-
fication number, type, and class as applicable. Materials shall be stored and
handled in a manner to protect them from damage during the entire construction
period.
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d Y at the time dampproofing is applied. Surfaces to receive asphalt or

fibrous asphalt dampproofin shall be given a priming coat of asphalt primer.

Priming coat shall be applied when the ambient temperature is above 40 degrees

F and at a rate of approximately one gallon per 100 square feet, fully

covering the entire surface to be dampproofed.

7. GENERAL REQUIRENTS: Bituminous dampproofing shall be provided

where indicated and may be the hot application method or the cold application

method, except that only the cold application method shall be used in confined

spaces where the use of hot bitumen would be hazardous,

8. APPLICATION: Dampproofing shall be applied after the priming coat is

dry, but prior to any deterioration of the primed surface, and When the

ambient temperature is above 40 degrees F. Dampproofing shall be scheduled so

that curing will be accomplished as soon as possible after curing.

8.1 Hot Application Method: Surfaces to be dampproofed shall be given

two mop coats of hot asphalt. The mop coats shall be applied uniformly using

not less than 20 pounds of asphalt per 100 square feet for each coat. Asphalt

shall not be heated above 450 degrees F. Kettlemen shall be in attendance at

all times during the heating to insure that the maximum temperature specified

is not exceeded. Asphalt shall be hot when applied and shall be fully bonded

to the primed surface. The finished surface shall be smooth, lustrous, and
impervious to moisture. Dull or porous spots shall be recoated.

8.2 Cold Application Method: Surfaces to be dampproofed shall be given
two coats of fibrous asphalt. Each coat shall be applied uniformly using not
less than one gallon o fibrous asphalt per 50 square feet. The first coat
shall be applied by brush to provide full bond with the primed surface, and

the second coat may be bushed or sprayed over a dry first coat. The finished

surface shall be of uniform thickness and impervious to moisture. Porous
spots shall be recoated.

---END---
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SECTION 07160. BITUMINOUS DAMPPROOFING

I. APPLICABLE PUBLICATIONS: The followin publications of the issues
listed below, but referred to elsewhere by basic designation only, form a part
of this specification to the extent indicated by the references thereto:

1.1 Federal Specification:

SS-A-694D Asphalt Roof Coating (Brushing, and Spraying Consistency).

1.2 American Society for Testing and Materials (ASTM):

D41-73 Primer for Use With Asphalt in Dampproofing and
Waterproofing.

D449-73 Asphalt for Dampproofing and Waterproofing.

2. QUALITY CONTROL: Approvals, except those required for field
installations, field applications, and field tests, shall be obtained before
delivery of materials or equipment to the project site.

3. SUBMITTALS:

3.1 Materials Tests and Test Reports: The testing requirements for
materials incorporated in referenced documents will be waived provided the
manufacturer submits certificates stating that previously manufactured
materials have been tested by recognized laboratories, that such materials
meet testing requirements specified, and that the materials furnished for this
project are of the same type, quality, manufacture and make as that tested.
Copies of the test reports need not be submitted except as specifically
requested by the Cntracting Officer.

4. DELIVERY, STORAGE AND PROTECTION: Materials shall be delivered to
the site in the original sealed containers or packages, and shall bear the
manufacturer’s name and brand designation. Where materials are covered by a
referenced specification, the containers or packages shall bear the
specification number, type, and class as applicable. Materials shall be
stored and handled in a manner to protect them from damage during the entire
construction period.

5. MATERIALS:

5.1 Asphalt: ASTM D449, type C.

5.2 Asphalt Primer: ASTM D41.

5.3 Fibrous Asphalt: SS-A-694.

6. PREPARATION OF SURFACES: Masonry surfaces to receive dampproofing
shall be cleaned of foreign matter and loose particles and shall be surface
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11.3 At Steel Deck: Apply elastomeric membrane with long edges

parallel to flutes of steel deck. All edges shall occur over flat surface of.

steel deck. Lay second ply in same manner as first ply locating laps

approximately 18 inches from laps of first ply with laps occurring over flat

surface of steel deck.

12. TEST OF ELASTOMERIC MEMBRANE: ?-’_" ^ ^Tzl--., cl;c---ric

shall be made of the water level at the beginning and end of the 2-hour
period. In the event that the water level Falls, the water shall be removed
and the elastomerlc membrane thoroughly dried and inspected. Repairs or%
replacement shall be made as directed, after which the est shall be repeated.

Work shall not proceed before approval and acceptance.
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9.5 Cleaning Surfaces: Immediately prior to priming surfaces, clean
surfaces with a vacuum cleaner or compressed air to remove dust and loose
debris.

10. PRIMING: All concrete, expanded polystyrene aggregate roof, and
masonry surfaces shall be primed with primer at a coverage of 250 to 350
quare feet per gallon. Allow primer to dry one hour or until tack free.
Prime only the area to be covered with elastomeric membrane that day. Areas
not covered with elastomeric membrane in 2 hours shall be reprimed.

11. APPLICATION: Elastomeric membrane shall be applied in strict
accordance with manufacturer’s recommendations. Roll elastomeric membrane
onto surfaces in a manner to achieve uniform contact between surfaces and
membrane without wrinkles, buckles, or air spaces. $ide land-ed lapa shall b
not less tha 2-I/2 IncUs. Roll down laps firmly and completely. Misaligned
or inadequately lapped seams shall be repaired with an additional strip o
elastomeric membrane. All inside and outside corners shall be double covered
with.elatommo mebrn..b applyln a.tial strip of minimum 12 inh
width.-.t’S o 11 All construction and controlJoint-s double covered Wt 12 inch wide strip of elastomeric
membrane. A trowel bead of mastic shall be applied to the perimeter of
elastomeric membrane placed in any one day. Where elastomeric membrane is
interrupted by a vertical surface, the membrane shall be turned up the
vertical surface to a height as indicated or as recommended by materials
manufacturer. Treat areas around drains or other items protruding thru
membrane with a second layer of membrane extending out on protruding surface
at least 12 inches and on treated surface 12 inches. Coat edges of such
treatment with liberal application of mastic after second layer of membrane is
applied. Protect installed membrane in accordance with manufacturer’s
recommendations. All elaatomerlo membra shall be covered within 72 hours
after ap1cation.

11.1 Horizontal Surfaces: In applying elastomeric membrane start at
low points and work toward high points. Apply membrane shingle fashion so
that the direction of the flow of water is over and not against laps. Where
two plies are indicated, lay second ply in same manner as first ply locating
laps approximately 18 inches from laps of first ply. All terminations shall
be finished with a trowelled bead of mastic. Install horizontal protection
board in accordance with elastomeric membrane manufacturer’s recommendations.

11.2 Vertical Surfaces: Apply elastomeric membrane vertically in
strips of 8 feet length or less. Upper ply shall overlap lower ply a minimum
of 2-I/2 inches. All surfaces of membrane shall be completely pressed with
heavy hand pressure during application; use a seam roller on the laps. At
upper termination of elastomeric membrane at masonry, rake out mortar joint to
a depth of one inch to form a reglet. Grout elastomeric membrane into reglet,
pack reglet with lead wool and completely fill remaining portion of reglet
with mastic. Install vertical protection board with mastic in accordance with
elastomerlc membrane manufacturer’s recommendations.
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independent waterproofing membrane during the manufacturing process.
shall be I/8 inch thick.

Board

6..2 Vertical Applications: Board shall be lightweight cellular

plastic board, inch thick, and manufactured by elastomeric membrane

manufacturer.

7. FIELD TEST AREA: A test area not less than 100 feet square

comprising a typical waterproofing installation, using methods and materials,

shall be installed for approval by the Contractor Quality Control

representative. Location will be selected by the Contractor Quality Control

representative. Waterproofing shall be visually and physically examined for

adhesion and correctness of installation procedure by the manufacturer’s
representative and the supplier of the materials. Failure of waterproofing to

bond or appearance shall be cause for disapproval of waterproofing materials

and method of installation. Disapproved test area shall be cleaned free of

applied waterproofing, leaving base clean and acceptable for new application.

An additional test area required due to failure shall be made without cost to

the Government. Waterproofing in other areas shall not proceed until

installation of test area has been completed and approved by manufacturer of

waterproofing materials or his representative and accepted by the Contractor

Quality Control representative. Approved installation shall remain in place

and open to observation as criteria for all waterproofing.

8. INSPECTION OF SURFACES: Before starting work, inspect surfaces to be

waterproofed to determine that they are in satisfactory condition. Notify the

Contractor Quality Control representative of any defects or conditions that

will prevent a satisfactory installation. Application shall not be started

until all defects and conditions have been corrected.

9. PREPARATION OF SURFACES:

9.1 Concrete Surfaces: Concrete shall be cured a minimum of 7 days and

shall be dry before application of primer and elastomeric membrane. In

addition, surfaces shall be smooth and free from deleterious and excess

material and projections. High spots shall be cut off or ground smooth.

9.2 Expanded Polystyrene Aggregate Roof Surfaces: The surfaces shall be

dry before application of primer and elastomeric membrane. In addition,

surfaces shall be smooth and free from deleterious and excess material and

projections. High spots shall be cut off or ground smooth.

9.3 Masonry Surfaces: Masonry Joints shall be struck flush. Surfaces

shall be smooth and free from deleterious and excess material and projections.

9. Metal Surfaces: Metal surfaces shall be clean, dry, and free from

oil, grease, dust, loose paint, rust, and all other deleterious material.

05-77-7526
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Elongation- ultimate failure
of rubberized asphalt (%)

300 rain. ASTM D412 (Die C
Modified

Puncture resistance polyethylene
film (in. oz. tear)(impact from
sharp object)

250 min. ASTM D781

Puncture resistance membrane (lb.)
(stretched by blunt object)

40 min. ASTM E154

Peel adhesion (lb./in. width)

? days dry (70 degrees F.)
+7 days @ 120 degrees F.
+7 days dry (70 degrees F.) 5.0 min. See note (2)

7 days dry (70 degrees F.)
+7 days @ 120 degrees F.
+7 days wet (70 degrees F.) 5.0 rain. See note (2)

Resistance to hydrostatic head
(ft. of water) 75 See note (3)

(i) Membrane is applied and rolled across two primed concrete blocks with no
separation between blocks. In a -15 degrees F. cabinet, blocks are
pulled apart to I/4", then returned to original position. Cycle is
repeated 100 times. For Joint cycling, blocks are double covered with
membrane and are separated by I", then cycled at -15 degrees F. between
3/4" and I-I/4" a minimum of 1000 cycles.

(2) Membrane is applied to primed, dry blocks and rolled. Blocks are then
stored for ? days at each test condition. Membrane is then peeled from
the concrete at a 90 degree angle.

(3) Hydrostatic head tests are performed by applying and rolling membrane on
primed concrete, then sealing the waterproofed concrete to a pressure
chamber. Water is introduced under pressure equivalent to 75 head feet.

6.2 Mastic: Rubberized asphalt of type recommended by elastomeric
membrane manufacturer.

6.3 Concrete Primer:
membrane manufacturer.

ASTM D41 and of type recommended by elastomeric

6.4 Protection Board:

6.4.1 Horizontal Applications: Board shall be five or more ply
semi-flexible board composed of an asphaltic core sealed under heat and
pressure between two liners of asphalt-saturated kraft or felt bonded to an

05-77-7526
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(a) Elastomeric membrane waterproofing, three pieces, size 12
inches by width of roll.

(b) Two tubes of membrane manufacturer’s recommended mastic.

(c) Concrete primer.

4. ENVIRONMENTAL CONDITIONS: The air and surface temperature shall be

above 40 degrees F. when materials specified herein are applied.

5. DELIVERY AND STORAGE: Materials shall be delivered in bundles,
rolls, and sealed containers bearing the manufacturer’s original labels.
Materials shall be stored in an enclosed area free from contact with soil and

weather, and maintained at not less than 50 degrees F. for at least 24 hours

before use. Defective and/or damaged materials shall be replaced by the

Contractor at no expense to the Government.

6. MATERIALS:

6.1 Elastomeric Membrane: Membrane shall consist of a sheet of

polyethylene film coated on one side with a factory applied rubberized asphalt
to a controlled thickness of .060 inch, after which, a removable protective

release paper is attached to the adhesive surface until elastemeric membrane
is ready for use. The elastomeric membrane shall conform to the following

requirements

Permeance-Perms
(grains/sq. ft./hr./in, fig.)

Value Test Method

0.1 max. ASTM E96 Method B

Water Absorption 72 hrs.
(% by weight) 0.25 max. ASTM D1228

Pliability (180 degrees bend
over I" mandrel at -25 degrees F.) unaffected ASTM D146

Exposure to fungi in soil
16 weeks unaffected GSA PBS: 4-07121T

Cycling over crack
at -15 degrees F.

no effect
100 cycles See note (I)

Cycling over I" Joint
at -15 degrees F.

no effect
1000 cycles See note (I)

Tensile strength membrane
(p.s.i.)

250 mln. AST D412 (Die C)
Modified
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SECTION 07111. ELASTOMERIC MEMBRANE WATERPROOFING

I. APPLICABLE PUBLICATIONS: The following publications of the issues

listed below, but referred to thereafter by basic designation only, form a

part of this specification to the extent indicated by references thereto:

1.1 American Society for Testing and Materials (ASTM) Publications:

D41-73

D146-72

D412-75
D781-68 1973

D 1228-64 1976
E96-66 (1972)
E 154-68 (1975)

Primer for Use With Asphalt in Dampproofing and
Waterproofing.
Felted and Woven Fabrics Saturated with Bituminous
Substances for Use in Waterproofing and Roofing.

Rubber Properties in Tension.
Puncture and Stiffness of Paperboard, and Corrugated and
Solid Fiberboard.
Asphalt Insulating Siding Surfaced with Mineral Granules.
Water Vapor Transmission of Materials in Sheet Form.
Materials for Use as Vapor Barriers Under Concrete Slabs

and as Ground Cover in Crawl Spaces.

1.2 General Services Administration (GSA) Publication:

PBS: 4-07121T-77 Elastomeric Waterproofing.

2. QUALITY CONTROL: Approvals, except those required for field

installations, field applications, and field tests, shall be obtained before
delivery of material or equipment to the project site.

2.1 Manufacrer’s Qualifications: Manufacturer shall have his

factory-trained and field-experienced representative on Job site to instruct

Job sample installation and later to inspect on-slte initial installation, and
visit site periodically at least once a week as long as waterproofing work is

in progress. Manufacturer’s representative shall inspect substrate and direct

application procedures of job sample and of first sample installation.

3. SUBMITTALS:

3.1 Test Reports and Certificates: The testing requirements
incorporated in referenced documents will be waived provided the manufacturer
submits certificates that previously manufactured materials have been tested
by recognized laboratories, that such materials meet testing requirements
specified and that the tested material is of the same type, quality,
manufacture, and make as that furnished for this project. Copies of the test
reports need not be submitted except as specifically requested.

3.2 Samples: Before delivery of any material to the site, the following

samples, as specified, shall be submitted to and approved by the Contractor
Quality Control representative:
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7.5.1 Dropped Wood Ceilings: Install woodwork, oak paneling, and metal

light louvers for dropped ceili assemblies as indicated on the drawings and

located on reflected ceilin plans.

7.6 Finish Carpentry Woodwork: Install exposed-to-view woodwork which

is to be concealed by paint with finish nails, screws, metal devices required

to securely attach members in place. Work of this nature not covered by other

sections of this specification shall be included in this section.

7.6.1 Blockin and Framing: Concealed members required for attaching

architectural and finish carpentry woodwork shall be anchored to the building

structure with bolts, screws, metal hardware, and devices.

7.6.2 Built-In Place Items: Woodwork to be concealed with paint,

includin6 wood members at window heads, shelving, sills, bases, standing and

runnin trim, and miscellaneous wood items shall be installed with true and

neat Joints, nails set and filled, cleaned, sanded and ready for painting.

7.7 Metal Brackets Supporting Counter Tops: Securely anchor to walls

and space to accurate dimensions the counter brackets as indicated on the

drawings. After wall installation, attach counter tops to brackets with wood

screws.

7.8 Floor Track: Metal runner channels shall be recessed in floor of

Chapel Chancel to accommodate the interchangeable altars which are mounted on

casters.

7.9 Openirs at Abutting Surfaces: Seal openings in the work between

architectural woodwork items and wall surfaces due to irregularity of

surfaces. Sealant shall be Type II, Class B, conforming to TT-S-00227; joints

flush.

7.10 Dimensions: Job verify dimensions prior to fabrication.

7.11 Finished Condition: After architectural woodwork and finish

carpentry is placed, anchored, and Joined, items shall be cleaned, filled,

sanded, sealed, and ready for final finishing. Repair any damage incurred

prior to and during installation to like-new condition or replace at no cost

to the Government. Replace damaged or chipped plastic laminate.

---END---

05-77-7526
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6.3 Wood Sealers: Architectural woodwork and paneling fabricated of oak
hardwood and exposed to view shall be filled, sanded, and sealed with
transparent sealer prior to delivery to Job site. Concealed portions of
architectural woodwork shall be shop finished with one coat of clear sealer;
semi-concealed areas shall be finished to conform with AWI paragraph 1500-3.

6.4 Plastic Laminate: Plywood or partloleboard concealed with plastic
lInate shal be fabricated with lues and adhesives oonformin to AWI
rqulrJt Include window sills, shelves, seats, locker room panels and
bases, counters, backsplashes, and other miscellaneous items covered with
plastic laminate and indicated on the drawings.

6.5 Metal Parts: Metal support members and frames of shop fabricated
units, "custom woodwork and paneling may be shop or field fabricated and
assembled. Metal members shall be attached to the woodwork and miscellaneous
metal items shall be provided to secure units and woodwork to building
structure.

6.6 Hardware: Builders’ hardware shall be provided, fitted, and applied
to architectural woodwork at the shop of the fabricator.

7. INSTALLATION:

7.1 Architectural Woodwork and Finish Carpentry: Woodwork indicated on
the drawings and specified in this Section shall be delivered, assembled,
placed, anchored, and installed at locations shown on the drawings. Include
shop fabricated units, custom woodwork, flat paneling for walls and ceilings,
and finish carpentry.

7.1.1 Workmanship: Woodwork shall be installed level, plumb, and true
to line, and shall be attached to walls, floors or ceilings with devices as
indicated.

7.2 Hardwood Wall Paneling: Oak-faced plywood wall panels, flat, shall
be applied to wall surfaces with concealed mechanical fasteners and AWI
recommended mastic. Vertical Joints shall be butt type with edge on each
panel, eased slightly.

7.3 Hardwood Ceiling Paneling: 0ak-faced plywood panels, flat,
installed on gypsum board drywall in certain ceiling areas shall be attached
with AWI recommended mastic and chromium screws, oval head, set in chrome
beveled grommet washers as required. Paint exposed edge strips flat black.

7.4 Shop Fabricated Units: "AW" items shall be placed, anchored, and
attached as indicated on drawings.

7.5 Custom Architectural Woodwork: Custom shaped oak hardwood members
including sills, handrails, running and standing trim, frames, bases, and
miscellaneous oak items shall be installed as indicated on drawings.
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brackets, pulls, locks, hinges, catches, heavy duty casters, and miscellaneous

cabinet hardware items indicated on the drawings.

5.10.1 Hardware Finish: Items exposed to view shall be satin chrome

finish, unless otherwise specified or indicated.

5.10.2 Hinges: Overlay hinges shall be Type B81362; and piano hinges

shall be FF-H-116, Type 2174, bronze.

5.10.3 Metal Shelf Standards and Supports: Conform to requirements of

ANSI A156.9; flush-mounted with chrome finish on steel; adjustable on 1/2-inch

centers; two standards per Jamb, 13/16-inch wide by 3/16-inch deep.

5.11 Fabric Wall Covering: Vinyl wall fabric for the interior

compartments of the three altars in the Chapel shall be provided and shall

conform to type and colors as indicated on the drawings.

5.12 Metal Louvers: Prefabricated light louver strips, 4 inches wide,

cut to length, mitered at 90-degree corners, shall be provided in dropped wood

panel ceilings as indicated on the reflected ceiling plans. Units consist of

No. S-32 precision .025 thick aluminum parallel aluminum blades attached to

frame; finish shall be baked enamel, white.

5.13 Motorized Conveyor: Conveyor assembly, consisting of drive motor,

belts, switches, controls, rollers, and miscellaneous items shall be provided

in shop fabricated unit, Item AW-24, as indicated on the drawings.

6. FABRICATION:

6.1 Architectural Woodwork: Conform with standards set forth in

"Architectural Woodwork Quality Standards and Guide Specifications" published

by AWI. Conform to AWI reveal overlay construction and to requirements of

Section 400-3, Standards for Custom Grade.

6.1.1 Shop Fabricated Units: Items are identified by numbers preceded

by the letters "AW" on the drawings, except AW-I and AW-& which will be

furnished by the Government and installed by the Contractor. Units may be

shop fabricated and assembled or shop fabricated component parts and field

assembled... Custom Woodwork: Shop fabricated, shaped, exposed-to-view, oak

hardwood members including sills, hand rails, valances, standing and running

trim, free-standlng Jambs, components of dropped wood ceilings, wood trim

attached to light fixtures, and miscellaneous oak items indicated on drawings.

Vertical and horizontal laminations er.itte with color and grain mat.

6.2 Finish Carpentry: Woodwork to be concealed by paint may be shop or

field fabricated to required sizes and shapes.

05-77-7526
06400 7



5.5. Plywood Marking: Each sheet of plywood shall bear the mark of a
recognized association or independent inspection agency that maintains
continuing control over the quality of the plywood. The mark shall identify
the plywood by species, group or identification index, glue type, grade, and
compliance with PS-I.

5.5.5 Special Plywood Walls: Plywood for wall covering in Physical
Therapy shall be exterior type, Grade A-A, Douglas Fir, 3/-inch thick, Design
One Eleven with grooves 2 inches on centers, and shall have fire-retardant
treatment. Plywood for walls in telephone rooms and instrumentation closets
shall be exterior type, Grade A-A, Douglas Fir, I/2-inch thick, located as
indicated on the drawings.

5.5.6 Framing: Concealed framing and blocking used to support or attach
woodwork shall be grade marked, kiln dried lumber, preservative treated in
accordance with AWPB LP-2, using water-borne salts listed in the applicable
table of AWPB standard governing the particular type of treatment, ACA,
CCA-Type A, CCA-TFpe B, or CZC salts.

5.6 Lumber and Plywood Specified To Be Preservative Treated: Each piece
of preservative treated lumber or plywood shall be labeled with a permanent
mark indicating conformance with the applicable AWPB standard. The label
shall be an approved AWPB quality mark or that of an approved independent
inspeetlon aency that maintains continuing control, testing, and inspection
over the quality of the product.

5.7 Lumber and Plywood Indicated To Be Fire-Retardant Treated: Each
piece shall be marked in accordance with MIL-L-19140 or with the Underwriters’
Laboratories label.

5.8 Sizes of Lumber: Sizes and surfacing of lumber shall conform to
PS-20 for dressed sizes of lumber. All lumber shall be surfaced four sides.
Sizes of lumber indicated on the drawings and specified herein are given by
nominal sizes, unless otherwise specified or indicated. Custom shapes and
milled items for shop fabricated units and custom architectural woodwork are
detailed and indicated on the drawings.

5.9 Miscellaneous Metal: Metal items supporting or attached to shop
fabricated units and custom architectural woodwork shall be steel shapes, cut,
joined, welded, bolted, and anchored as shown on the drawings. Include metal
angles, plates, tubes, channels, counter support bracket arms, frames, and
miscellaneous shapes as indicated.

5.9.1 Paint on Metal Work: Metal counter support bracket arms shall be
shop painted Color "A" and other metal parts painted Color "S": Use system
PS-I as identified on the "Room and Finish Schedule".

5.10 Builders’ Hardware: Cabinet and builders’ hardware shall conform
to requirements of FF-H-111, PS-I and PS-20, and includes shelf standards and
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5.1.7 Interior Hardwood Plywood: AWI custom grade, P.S. face "premium"

(A) one side and P.S. face "backing"; (A) one side for plywood exposed one

side; P.S. face "premium" inside and P.S. face "good" for plywood exposed two

sides. Exposed faces shall be white oak, K.D., rift cut. Match samples on

display at Office of Contracting Officer.

5.2 Wall and Ceiling Paneling, Flat: Factory lamlnated white oak, rift

cut, face veneers on one side of plywood sheets; exposed edges shall have

solid hardwood oak edge.

5.2.1 Flame and Smoke Ratings: Flame spread rating not to exceed 75 and

a smoke development rating not to exceed 100.

5.3 Special Paneling: Tambour panels, 12-inch wide, consisting of

3/8-inch thick red oak strips mounted vertically to flexible backing; wood on

sheets prefinished and fire-retardant treatment by the manufacturer; Style No.

TR-400, Forms and Surfaces.

5.4 Plastic Laminate: Plastic laminate shall conform to requirements of

L-P-508, Style D, Type I, Class I. Plastic laminate sheets shall conform to

thickness, finish, type, and color as shown on the "Finish and Color

Schedule", and as indicated on the drawings. Plastic laminate used for

vertical wall surfaces shall have a flame spread rating not to exceed 25 and a

smoke development rating not to exceed 50.

..I Glues and Adhesives: Plastic laminates applied to substrate shall

conform to AWI requirements for materials and Joining.

5.5 Interior Finish Carpentry: Woodwork exposed to view but not

classified as shop fabricated units or custom architectural woodwork, and is

permanently attached to the building structure, shall be constructed of

plywood or grade marked, kiln dried lumber.

5.5.1 Paint Finished Lumber: Lumber exposed to view which is to be

concealed with paint shall be B and Better Douglas Fir, 8 percent moisture

content, quartet’sawn.

5.5.2 Lumber Marking: Unless otherwise specified, each piece of lumber,

or each bundle of small pieces of lumber, shall be identified by the grade

mark of a recognized association or independent inspection agency using the

specific grading requirements of the association recognized as covering the

species used. Such association or independent inspection agency shall be

certified by the Board of Review, American Lumber Standards Committee, to

grade the species used.

5.5.3 Paint Finished Plywood: Plywood exposed to view which is to be

concealed by paint shall be A-A Douglas Fir with one face unmatched Birch

veneer and shall have hardwood edge strips on exposed edges.
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4.3 Wood Flooring:
"Slat Flooring".

Slat flooring is specified under section entitled

4.4 Finishes: Natural finishes for exposed-to-view oak hardwood on shop
fabricated units, oak wall paneling, base, trim, sills, aprons, frames, and
miscellaneous oak wood work are described in the "Finish and Color Schedule"
and provided under section entitled "Field Painting".

4.5 Painting: Paint and colors for finish carpentry woodwork exposed
to view (other than natural finished oak) are described in the "Finish and
Color Schedule" and provided under section entitled "Field Painting".

4.6 Metal Roll-Down Devices: Metal roll-down shutters and metal grilles
are specified in sections entitled "Aluminum Dispatch Window" and "Security
Grille".

4.7 Items designated as "AW-I" and "AW-2" will be furnished by the
Government and installed by the Contractor. These units are category "E-2"
and are described in section 11797, paragraph 7.12.

5. MATERIALS: Materials shall conform to the respective specifications
and standards and to the requirements specified herein.

5.1 Architectural Woodwork: Consists of shop fabricated units and
custom architectural woodwork, and shall conform to the lumber grade
requirements of Section 100 of the AWI Architectural Woodwork Quality
Standards for "custom" grade woodwork.

5.1.1 Solid, Unexposed Lumber Members: B and Better Douglas Fir, ICD, 8
percent moisture content, quarter-sawn.

5.1.2 Hardwood, Solid Stock, xposed to View: Whlte oak matching.
samples on display at the Office of the Contracting Officer.

5.1.3 Handrails and Sills: Lumber shall be AWI custom grade white oak
for a transparent finish, K.D., 8 percent moisture content. Vertical and
horizontal laminations permitted with color and grain match.

5.1.4 Standing and Running Trim: Lumber shall-be AWI premium grade
white oak for a transparent flnis, K.D., 8 percent moisture content, without
lamlntion.

5.1.5 Exposed Portions of Shop Fabricated Units: Lumber shall be AWI
premium stock, quarter-sawn, white oak for transparent finish, made from sollumber stock K.D., 8 percent moisture content.

5.1.6 Plywood and Particleboard Grades: Plywood and particleboard
grades shall conform to requirements of Section 200 of the AWI Architectural
Woodwork Quality Standards for "custom" grade woodwork. Unexposed plywood
shall be A-A Fir.
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3.3.3 Control counter, Item AW-14, complete.

3.3.4 Window sill, typical patient room, 8 feet long, laminate plastic
covered.

3.3.5 Samples may be used in the work, if approved, and if identified as
approved samples.

3.4 Shop Drawings: Detail drawings for the following items shall be
submitted to and approved by the Contracting Officer. Submit five sets of
shop drawings for each item.

3.4.1 Shop Fabricated Units: Large scale fabrication and installation
drawings for items identified by numbers preceded by the letters "AW", except
"AW-I" and "AW-2"which will be furnished by the Government and installed by
the Contractor.

3.4.2 Custom Architectural Woodwork: Large scale sections, details, and
installation drawings of custom shaped hardwood members including oak
sills, each type of oak hand rail, oak valances, oak trim for light fixtures,
oak frames, oak standing and running trim, and other miscellaneous oak members
exposed to view.

3.4.3 Dropped Wood Ceilings: Large scale detail and installation
drawings of dropped wood ceilings constructed of oak members and oak veneer
plywood.

3.4.4 Conveyor: Triplicate copies of manufacturer’s literature for belt
conveyor system included n Item AW-35, Underwriters’ Laboratories labeled.

4. RELATED WORK SPECIFIED IN OTHER SECTIONS:

4.1 Service Connections to Shop Fabricated Units: Final utility
connections, electric service, and instrumentation services are shown on
Plumbing, Electrical, and Instrumentation drawings.

4.1.1 Electrical and Instrumentation: Devices, including wiring,
junction boxes, plate covers, light fixtures, control switches, microphones,
monitors, etc., shown attached or concealed in the shop fabricated units are
provided on the Electrical and Instrumentation drawings.

4.1.2 Sinks: Counter sinks, except those in "AW-I" and "AW-2" including
fittings, trim, piping, valves, and traps, shown recessed in counter tops are
provided on the Plumbing drawings.

4.2 Metal Work: Metal brackets for attaching wood hand rails and wood
valances to walls are provided under section entitled "Metal Fabrication".
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1.7 Western Wood Products Association (WWPA) Publication:

Standard Grading Rules for Western Lumber, 1970 edition.

1.8 National Hardwood Lumber Association (NHLA) Publication:

Rules for the Measurement and Inspection of Hardwood and
Cypress Lumber; 1971 through 1975.

1.9 Architectural Woodwork Institute (AWI) Publications:

Architectural Woodwork Quality Standards and Guide
Specifications (1973).

Architectural Casework Details (1969).

1.10 American National Standards Institute (ANSI) Publication:

A156.9 Civil Engineering and Construction.

2. QUALITY CONTROL: Approvals, except those required for field instal-

lations, field applications and field tests, shall be obtained before delivery
of materials to the project site.

3. SUBMITTALS:

3.1 Certificates: Certificates of compliance will be required for
moisture contents of lumber and plywood. Certificates attesting that lumber
or plywood meets the grade requirements specified herein may be submitted in

lieu of marking surfaces of lumber or plywood with grade markings when lumber
or plywood items wll be installed in locations where appearance is important
and grade marks will deface material.

3.1..I Flame Spread Ratings: Certificates of compliance will be required
for flame spread and smoke development ratings where required for fire-
retardant treatment.

3.2 Preservative Treatment: Submit for approval certification by the
preservative treatment company stating the paintability, drying time, surface
deposit, and moisture content of preservative treated lumber and plywood upon
shipment from the treatment plant.

3.3 Samples: Samples of the following shall be submitted to and
approved prior to delivery to the site:

3.3.1 Oak hand rail, full width, 8 feet long, with one end return and
one typical spliced vertical joint.

3.3.2 Typical counter top, Item AW-52, with one sample metal bracket arm
support for wall mounting.
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SECTION 06400. ARCHITECTURAL WOODWORK AND FINISH CARPENTRY

1. APPLICABLE PUBLICATIONS: The following publications of the issues
listed below, but referred to thereafter by basic designation only, form a
part of this specification to the extent indicated by references thereto:

1.1

FF-B-588C
& Am I

FF-N-IOSB
& Am 3
& Int Am 4

FF-N-836D
& Am I

FF-S-I11D
FF-S-325
& Int Am 3

FF-S-1362
gFF-H-111C

FFF-H-OO116D
L-P-508H
TT-S-00227E
(COM-NSS)
& Am 3

Federal Specifications:

Bolts, Toggle: and Expansion Sleeve, Screw.

Nails, Brads, Staples and Spikes: Wire, Cut and Wrought.

Nut Square, Hexagon, Cap, Slotted, Castellated, Clinch,
Knurles, and Welding.
Screw, Wood.
Shield, Expansion; Nail Expansion; and Nail, Drive Screw
(Devices, Anchoring; Masonry).
Stud, Plain, General Purpose.
Hardware, Builders, Shelf and Miscellaneous.
Hinges, Hardware, Builders.
Plastic Sheet, Laminated, Decorative and Nondecorative.
Sealing Compound; Elastomeric Type, Two Component.

1.2 Military Specifications:

MIL-L-1940C Lumber and Plywood, Fire-Retardant Treated.

1.3 U. S. Department of Commerce Product Standards:

PS 1-74
PS 20-70

Construction and Industrial Plywood.
American Softwood Lumber Standard.

1.4 American Wood Preservers’ Bureau (AWPB) Publications:

LP-2
July 1971

Preservatives, Water-Borne Salts, ACA, CCA-Type A;
CCA-Type B; or CZC.

1.5 Southern Pine Inspection Bureau (SPIB) Publications:

Grading Rules, June 1977 edition.

1.6 West Coast Lumber Inspection Bureau (WCLIB) Publications:

Standard Grading and Dressing Rules for West Coast Lumber,
No. 16, September 1970 edition.
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6.1.3 Diagonal Bracing: Diagonal bracing shall be provided at maximum

40-foot centers in stud walls. Bracing shall extend from top plates to sill

at an angle of approximately 5 degrees and shall be double nailed at each

stud. Bracing shall be fastened at each bearing with two 8 penny nails.

6.2 Wood Roof Nailers, Edge Strips, Curbs, and Cants: They shall be of

the sizes and configurations indicated or specified and shall be securely
anchored to contiguous construction.

6.2.1 Roof Edge Strips and Nailers: Roof edge strips and nailer shall
be provided at perimeter of roof, around openings through roof, and where
roofs abut walls, curbs, and other vertical surfaces. Except where indicated
otherwise, nailers shall be the same thickness as the insulation.

6.2.2 Cants and Curbs: Wood cant strips and curbs shall be provided as
indicated and specified.

6.3 Wood Blocking: Wood blocking shall be of proper sizes and shapes
and at proper locations as necessary, for the installation and attachment of

materials, fixtures, equipment, and items indicated.

6.4 Wood Grounds: Wood grounds shall be provided as necessary for

fastening items to plastered ceilings. Grounds shall be installed in proper
alignment and trued with an 8-foot straight edge.

6.5 Plywood: Install plywood with long dimension parallel to supports.
Screw attach plywood to supports, with spacin of screws not to exceed

-inches on centers. Edges shall abut over centerline of supports.

6.6 Hardboard: Install hardboard as indicated.

6.? Temporary Closures: Temporary closures shall be provided with
hinged doors and padlocks, and installed during construction at exterior

doorways and other ground level openings that are not otherwise closed.
Windows and unprotected openings shall be covered with polyethylene or other

approved material, stretched on wood frames. Dustproof barrier partitions
shall be provided to isolate areas as directed.

---END---
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5.9.1 Bolts, Nuts, Studs, and Rivets: FF-B-575, FF-B-58, FF-N-836, and

FF-S-1362.

5.9.2 Expansion Shields: FF-S-325. Except as shown otherwise, maximum

size of devices in Groups IV, V, VI, VII and shall be 318-inch.

5.9.3 Lag Screw and Lag Bolts: FF-B-561.

5.9. Toggle Bolts: FF-B-588.

5.9.5 Wood Screws: FF-SS-111.

5.9.6 Wire Nails: FF-N-I05.

6. INSTALLATION: Lumber and other rough carpentry shall be fitted

closely, set accurately to the required lines and levels, and shall be secured

in place in a rigid and substantial manner. Framing members shall not be

spliced between bearir points. All members damaged by cutting or boring

shall be reinforced by means of specially formed and approved sheet metal, or

bar steel shapes, or removed and provided new. All members, not indicated or

specified, shall be provided as necessary for the proper completion of the

work. Spiking, nailing, and bolting shall be done in an approved manner;

spikes, nails, and bolts shall be drawn up tight. Shimming will not be

permitted.

6. Wall Framing:

6.1.1 Studs: Studs shall be selected for straightness and set plumb,

true, and in alignment; studs shall be bridged horizontally with nominal 2

inch material of the same width as the studs; the bridging shall be installed

flat. Sizes and spacing of studs shall be as indicated. Studs shall be toe-

nailed to sills or sole plates, with not less than two 10 penny nils on each

wide face, or fastened with metal naillnE clips or connectors. Studs abutting

concrete or masonry walls shall be anchored thereto near the top and bottom

and at mid-height using expansion bolts.

6.1.2 Plates: Plates for partitions shall be of the same width as the

studs and shall form continuous horizontal ties; single plates shall be

spliced, and the ends of double plates shall be staggered. Sole plates shall

be doubled, built up of two nominal 2 inch thick members. Top plates shall be

single of the same size as the studs. Lower members of doubled top plates and

single top plates shall be nailed to each stud and corner post with two 16

penny nails. The upper members of doubled plates shall be nailed to the lower

members with 10 penny nails, two near each end and staggered 16 inches on

centers intermediately between. Sole plates on concrete shall be anchored

with expansion bolts, one near each end and at not more than 6 feet on

centers.
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NELMA Standard
grading rules Balsam Fir

Eastern Hemlock-
Tamarack

Eastern Spruce
Eastern White

Pine
Northern Pine
Northern White

Cedar

All Species:
Standard Light
Framing or No. q
Structural Light
Framing (Stud
grade for 2 x 4
size, 10 feet or
shorter)

NHPMA Official
grading rules

Aspen
Balsam Fir
Eastern Hemlock-
Tamarack

Eastern Spruce
Eastern White

Pine
Northern Pine

All Species:
Standard Light
Framing or No. 3
Structural Light
Framing (Stud
grade for 2 x q
size, 10 feet or
shorter)

RIS standard
specifications

Redwood All Species:
Standard Light
Framing or No. 3
Structural Light
Framing (Stud
grade for 2 x 4
size, 10 feet or
shorter)

NHLA rules for the
measurement and
inspection of hardwood
and cypress lumber

Cypress No. 2 Dim.

5.7 Plywood PS I, Appearance Grade, Exterior Type, AD Veneer Grade,
Group I, and identified with APA grade-trademark of the American Plywood
Association.

5.8 Hardboard: LLL-B-810, Type I, Surface I, Finish B, Design a.

5.9 Rough Hardware: Unless otherwise indicated or specified, shall be
of the size necessary for the project requirements. Sizes, types and spacing
of fastenings of manufactured building materials shall be as recommended by
the product manufacturer unless otherwise indicated or specified. Rough
hardware exposed to the weather or embedded in or in contact with exterior
masonry or concrete walls or slabs shall be zinc coated. Aluminum alloys,
including nails or other penetrating fasteners, shall not be used in contact
with wood treated with wood preservatives.
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Table of Grades for Framing Lumber

Grading Rules

WWPA standard
grading rules

WCLIB standard
gradin rules

SPIB grading rules

SCMA Standard
specifications

Species

Aspen
Douglas
Fir-Larch

Douglas
Fir South

Englemann Spruce
Lodgepole Pine

Englemann Spruce
Hem-Fir
Idaho White Pine
Lodgepole Pine
Mountain Hemlock
Mountain Hemlock-

Hem-Fir
Ponderosa Pine-
Sugar Pine

Ponderosa Pine-
Lodgepole Pine

Subalplne Fir
White Woods
Western Woods
Western Cedars
Western Hemlock

Douglas Fir-
Larch

Hem-Fir
Mountain Hemlock
Sitka Spruce
Western Cedars
Western Hemlock

Southern Pine

Cypress

Lumber

All species:
Standard Light
Framing or No. 3
Structural Light
Framing (Stud
grade for 2 x 4
size, 10 feet and
shorter)

All Species:
Standard Light
Framing or No. 3
Structural Light
Framing (Stud
grade for 2 x 4
size, 10 feet and
shorter)

Standard Light
Framing or No. 3
Structural Light
Framing (Stud
grade for 2 x 4
size, 10 feet and
shorter)

No. 2 Common
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5.1.5 Hardboard: Each sheet shall bear marking or statement identifying
the standard under which the material is produced and the identity of the
producer.

5.2 Sizes of Lumber: Sizes and surfacing of lumber shall conform to
PS20 for dressed sizes of lumber. All lumber shall be surfaced four sides.
Sizes of lumber indicated on the drawings and specified herein are given by
nominal sizes, unless otherwise specified or indicated.

5.3 Moisture Content: The moisture content of lumber at the time of
delivery to the Job site shall be as follows:

(I) Lumber 2 inches and less in thickness: 19 percent maximum.

(2) Treated lumber over 2 inches thick: 25 percent maximum.

5.4 Preservative Treatment: All lumber and plywood, except where
indicated to be fire-retardant treated, shall be pressure preservative treated
in accordance with AWPB LP-2. Treatment shall be applied to properly seasoned
lumber only and treatment for plywood and lumber to receive paint or other
finish shall be such as to cause no adverse affects on the ability of the
surface to receive the finish specified. Wood treated with water-borne
preservatives shall be air seasoned or kiln-dried after treatment to a maximum
moisture content as noted hereinbefore. Certification by the preservative
treatment company shall be furnished; the certificate shall certify that the
moisture contents specified have not been exceeded upon shipment from the
treatment plant. Items of all-heart material of Cedar, Cypress, Maple, or
Redwood will not require preservative treatment.

5.4.1 Preservatives: Preservatives shall be water-borne salts ACA, CCA
Type A, CCA Type B or CZC listed in the table of the applicable AWPB

standard governing the particular type of treatment.

5.4.2 Pressure Treatment: Treatment shall be in accordance with AWPB
Standard LP-2. Only one of the following salt formulations may be used: ACA:
CCA Type A; CCA Type B; or CZC.

5.5 Fire-retardant Treatment: Carpentry items, where indicated, shall
be fire-retardant treated in accordance with MIL-L-19140. The Underwriters’
Laboratories, Inc. label will be accepted as evidence of conformance to the
fire retardance requirements of MIL-L-19140.

5.6 Lumber: Lumber shall be one of the species listed in the table
below. Minimum grade of species shall be as listed.
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3.1.1 Preservative Treatment: Submit for approval certification by the

preservative treatment company, stating the paintabillty, drying time, surface
deposit, and moisture content of preservative treated lumber and plywood upon

shipment from the treatment plant.

3.2 Samples: Samples of the following shall be submitted to and

approved prior to delivery to the site:

a. Rough Hardware: One item of each kind; except nails, screws,
fasteners and the like, two of each kind.

b. Hardboard: One unit, 6-inches by 6-inches.

c. Plywood: One unit, 6-inches by 6-inches.

4. DELIVERY AND STORAGE: Materials shall be delivered to the site in an
undamaged condition. Materials shall be carefully stored off the ground to
provide proper ventilation, drainage, and protection against dampness.

Defective and/or damaged materials shall be replaced by the Contractor at no
expense to the Government.

5. MATERIALS: Materials shall conform to the respective specifications

and standards and to the requirements specified herein.

5.1 Grading and Marking:

5.1.1 Lumber: Unless otherwise specified, each piece of lumber, or each

bundle of small pieces of lumber, shall be identified by the grade mark of a

recognized association or independent inspection agency using the specific
grading requirements othe association recognized as covering the species

used. Such association or independent inspection agency shall be certified by

the Board of Review, American Lumber Standards Committee, to grade the species

use.

5.1.2 Plywood: Each sheet on plywood shall bear the mark of a recog-
nized association or independent inspection agency that maintains continuing

control over the quality of the plywood. The mark shall identify the plywood

by species, group or identification index, glue type, grade, and compliance

with PS I.

5.1.3 Lumber and Plywood Specified To Be Preservative Treated: Each

piece of preservative treated lumber or plywood shall be labeled with a
permanent mark indicating conformance with the applicable AWPB standard. The

label shall be an approved AWPB quality mark or that of an approved indepen-
dent inspection agency that maintains continuing control, testing, and

inspection over the quality of the product.

5.1.4 Lumber and Plywood Indicated To Be Fire-retardant Treated:

piece shall be marked in accordance with MIL-L-19140.
Each
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1.6 Northern Hardwood and Pine Manufacturers Association (NHPMA)
Publications:

Official Grading Rules for Eastern White Pine,
Pine, Jack Pine, Eastern Spruce, Balsam Fir,
Hemlock, and Tamarack, September 1970.

Norway
Eastern

1.7 Redwood Inspection Service (RIS) Publications:

Standard Specifications for Grades of California Redwood
Lumber, November 1970 edition.

1.8 Southern Cypress Manufacturers Association (SCMA) Publications:

Standard Specifications for Grades of Tidewater Red
Cypress, April 1958 edition, reprinted June 1964.

1.9 Southern Pine InspectiOn Bureau (SPIB) Publications:

Grading Rules, June 1977 edition.

1.10 West Coast Lumber Inspection Bureau (WCLIB) Publications:

Standard Grading and Dressing Rules for West Coast Lumber,
No. 16, September 1970 edition.

1.11 Western Wood Products Association (WWPA) Publication:

Standard Grading Rules for Western Lumber, 1970 edition.

1.12 Nationa Hardwood Lumber Association (NHLA) Publications:

Rules for the Measurement and Inspection of Hardwood and
Cypress Lumber; 1971 through 1975.

2. QUALITY CONTROL: Approvals, except those required for field
installations, field applications and field tests, shall be obtained before
delivery of materials to the project site.

3. SUBMITTALS:

3.1 Certificates: Certificates of compliance will be required for
moisture contents of lumber and plywood. Certificates attesting that lumber
or plywood meets the grade requirements specified herein may be submitted in
lieu of marking surfaces of lumber or plywood with grade markings when lumber
or plywood items will be installed in locations where appearance is important
and grademarks will deface material.
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SECTION 06100. ROUGH CARPENTRY

I. APPLICABLE PUBLICATIONS: The following publications of the issues

listed below, but referred to thereafter by basic designation only, form a

part of this specification to the extent indicated by the references thereto:

1.1 Federal Specifications:

FF-B-561C
FF-B-575C
FF-B-584E

FF-B-588C
&Am I

FF-N-105B
&Am3

FF-N-836D
&Aml

FF-S-I ID
FF-S-325
& Int Am 3

FF-S- 362
LLL-B-810

Bolts, Lag.
Bolts, Hexagon and Square.
Bolt, Finned Neck, Key Head, Machine, Ribbed Neck, Square

Neck, Tee Head.
Bolts, Toggle: and Expansion Sleeve, Screw.

Brads, Staples, and Spikes, Wire, Cut and Wrought.

Nut Square, Hexagon, Cap, Slotted, Castellated, Clinch,

Knurled, and Welding.
Screw, Wood.
Shield, Expansion; Nall Expansion; and Nail, Drive Screw

(Devices, Anchoring; Masonry).
Stud, Plain, General Purpose.
Building Board, (Hardboard) Hard Pressed, Vegetable Fiber.

1.2 Military Specifications:

MIL-L-19140C Lumber and Plywood, Fire-retardant Treated.

1.3 U.S. Department of Commerce Product Standards:

PS 1-74 Construction and Industrial Plywood.

PS 20-70 American Softwood Lumber Standard.

1.4 American Wood Preservers’ Bureau (AWPB) Publications:

LP-2, Jul 1971 Standard for Softwood Lumber, Timber, and Plywood Pressure
Treated with Waterborne Preservatives for Above Ground

Use.

1.5 Northeastern Lumber Manufacturers Association (NELMA) Publications:

Standard Grading Rules for Northeastern Lumber, September

1970.
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High temperature recovery, 70 hr.
at 212 degrees F. 50% deflection, min.

85 D2628

5.5.2 Adhesive: Physical properties of adhesive shall be as specified

in paragraph number 5.3.2 and entitled "Adhesive".

5.5.3 Splicing Adhesive: Splicing adhesive shall be as specified in

paragraph 5.3.4 and entitled "Splicing Adhesive".

5.6 Type M Expansion Joint: Indicated on drawings as "Type M". Splices
shall be vulcanized at factory to form a continuous seal. Field splices not
permitted.

5.6.1 Strip Seal: Neoprene strip seal physical properties shall be as
specified in paragraph number 5.5.1 and entitled "Compression Seal".

5.6.2 Adhesive: Physical properties of adhesive shall be as specified
in paragraph number 5.3.2 and entitled "Adhesive".

5.6.3 Aluminum Retainer: Retainer shall be extruded from 6061-T6
aluminum alloy conforming to ASTM B221. Surfaces in contact with strip seal
shall be treated to assure adhesion of seal to aluminum. All surfaces which
will come in contact with concrete, mortar, grout, or masonry shall receive a
coat of zinc chromate primer conforming to TT-P-65.

5.6.4 Anchors: Type recommended by strip seal manufacturer with finish
to match aluminum retainer.

6. FINISH: Exposed aluminum surfaces of "Type G", "Type H", "Type J",
"Type K", and "Type M" expansion Joints shall have a AA-M10-C22-A42 color
anodized finish in accordance with the requirements of NAA’s "Metal Finishes
Manual". Finish color shall be black. Finish shall match in appearance or
fall within the two extremes of color range of the approved samples.

7. INSTALLATION: All expansion Joints shall be installed in strict
accordance with manufacturer’s recommended standard installation procedures
and approved shop drawings. All surfaces to receive seals shall be free of
dirt, water, oil, rust or any other foreign matter that would prove
detrimental to the effectiveness of the seal or sealing system. Apply
adhesive to a wet film thickness of 20 mils where adhesive is required. While
adhesive is wet, install seal in one pass using the hand or power driven tools
recommended by the Joint manufacturer. If stretching of the seal during
installation is unavoidable, then the stretch shall not exceed 5 percent. Any
installed seal that shows more than 5 percent stretch shall be replaced. Any
expansion joint that is damaged during installation shall be removed and a new
expansion Joint installed at no additional cost to the Government.
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5.4.1 Cover Plate: Extruded from 6063-T5 aluminum alloy conforming to

ASTM B221.

5.4.2 Anchorage: Tempered stainless steel spring clips locked into

cover plate with clips designed to lock into recess of void material.

5.4.3 Seals: Covers shall be equipped with PVC seals to contact face of

surface on each side of void to prevent marring of wall and ceiling surfaces.

5.5 Type L Expansion Joint: Indicated on drawings as "Type L". Splices

shall be made at factory to form a continuous seal. Field splices not

permitted.

5.5.1 Compression Seal:
following physical properties:

roDertv

Tensile strength, mln. psi.

Elongation at break, min. percent

Hardness, Type A durometer

Neoprene oompresslon seal

Require-

2000

25O

55+_5

shall have the

ASTM

D412

D412

D2240
(Modified)

Compression set, 70 hr. at
212 degrees F, max.

D395
method B

Oven aging, 70 hr. at 212 degrees F
Tensile strength, loss, max.
Elongation, loss, max.
Hardness, Type A durometer

(point change)

2o
2o%

0 to + 10

D573

Ozone resistance
20 per cent strain, 300 pphm, in

air at 104 degrees F (wiped with

toluene to remove contamination)

No cracks D1149

Oil swell, ASTM oll 3, 70 hr at
212 degrees F. weight change, max.

Low temperature recovery, 72 hr.

at 14 degrees F. 50% deflection, mln.

Low temperature recovery, 22 hr.

at -20 degrees F. 50% deflection, mln.

88:

83

D2628

D2628
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Hardness, Type A durcmeter 60+_? D2240
(Modified)

Compression set, 70 hr. at
212 degrees F, max.

D395
method B
(Modified)

Oven aging, 70 hr. at 212 degrees F
Tensile strength, loss, max.
Elongation, loss, max.
Hardness, Type A durometer

(points change)

20%
20%

0 to +10

D573

Ozone resistance
20 percent strain, 300 pphm, in
air at 104 degrees F (wiped with
toluene to remove contamination)

No cracks Dl149

Oil swell, ASTM oli 3, 70 hr at
212 degrees weight change, max.

455

5.3.2 Adhesive: Adhesive shall be a one-part moisture cure polyurethane
and hydrocarbon solvent mixture with the following physical properties:

Average weight per gallon 8 +_ 10%

Solids content 65%

Adhesive to remain fluid from 5 degrees F to 120 degrees F

Film strength (AS’I"M D412) 200 psi

Elongation 250

5.3.3 Edge Channel Lock: Edge channel lock shall be extruded from
6061-T6 aluminum alloy conforming to ASTM B221. Surfaces in contact with
cempartmented seal shall be treated to assure adhesion of seal to aluminum.
All surfaces which will come in contact with concrete, mortar, grout, or
masonry shall receive a coat of zinc chromate primer conforming to TT-P-645.

5.3.4 Splicing Adhesive: Splicing adhesive shall be a one component
adhesive composed of alpha zyanoacrylate momer in a liquid state as
recommended by compartmented seal manufacturer.

5.3.5 Anchors: Type reco--,ended by compartmented seal manufacturer with
finish to match edge channel lock.

5.4 Types G, H, J, and K Expansion Joints:
"Type G", "Type H", "Type J", and "Type K".

Indicated on drawings as
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grout. Anchor retainers shall be recessed into sub-channel to accommodate

insertion of anchor bolt or other types of through web fastening into slab
base. Sub-channels shall be of "U" channel shape to act as moisture barrier

and carrier. All "Type D" systems shall accommodate various floor finishes.

5.1.1 Aluminum: Extruded from 6063-T5 mill finish aluminum alloy
conforming to ASTM B221.

5.1.2 Filler Strips: Extruded PVC.

5.1.3 Filler: Preformed polyethylene flexible board of low density
capable of 80 percent compression and 96 percent recovery all without

extruding for filler strip support.

5.1. Anchors: Cadmium plated steel bolt type anchors fixed in race
way, or lead shield type anchors through web of sub-channels.

5.2 Type E Expansion Joints: Indicated on drawings as "Type E". System
shall be a balanced system capable of taking horizontal movement on each side

of void and accommodate I/2 inch movement 90 degrees to void. Systems shall
consist of stainless steel sub-channels mounted on each side of void, and to
receive a floating member consisting of sandwich panel with asbestos-cement
board core encased within a stainless steel case. Total of thickness of
panel not less than I/4 inch. Panel shall be free floating over sub-channels
and held in place by stainless steel cover plates matching sub-channels with

all component parts locked together with stainless steel screws.

5.2.1 Stainless Steel: Stainless steel shall be Type 304 conforming to
ASTM A167 with exposed srfaces having a No. 3 finish in accordance with ASTM
A480.

5.2.2 Asbestos-cement Board: ASTM C220.

5.2.3 Anchors: Cadmium plated steel bolt type.

5.3 Type F Expansion Joint: Indicated on drawings as "Type F". Splices

shall be made at factory to form a continuous seal. Field splices not
permitted.

5.3.1 Compartmented Seal: Neoprene compartmented multi-celled seal

shall have the following physical properties:

Require- ASTM
Property ments Method

Tensile strength, mln. psi. 2000 D12

Elongation at break, min. percent 250 D412
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results as materials formulated in accordance with the referenced
specification"; "equal or exceed the service and performance of the specified
material". The certificate should simply state that the product conforms to
all requirements specified.

SABLE CERTIFICATE

The manufacturer hereby certifies that all followin products being furnished
for this project conform to all requirements of the project specifications and
the respective reference specifications:

MANUFACTURER AND PRODUCT REFERENCE SPECIFICATION

John Doe Company
Extruded Aluminum

ASTM B221

SIGNATURE AND TITLE

3.2 Shop DrawinEs: Shop drawings on each type of expansion joint shall
be submitted to and approved by the Contracting Officer before work is
started. Shop drawings shall show sizes, locations, metal gages or
thicknesses, hardware provisions, installation details, and other details of
construction.

3.3 Samples: Two samples of each type of expansion joint shall be
submitted to and approved by the Contracting Officer before work is started.

3.4 Manufacturer’s Installation Procedures: Current copies of
manufacturer’s recommended standard installation procedures for each type of
expansion Joint shll be submitted to and approved by the Contracting Officer
before work is started.

4. DELIVERY AND STORAGE: When condition requires that expansion Joints
be delivered and stored at the site, the materials shall be delivered in
unopened containers. The containers shall be clearly labeled with the
manufacturer’s name and container contents. All materials shall be stored in

a safe, dry and clean location. Containers shall not be opened until contents
are needed for installation. Handling and installation of all materials shall
be in a manner that will protect them from damage.

5. MATERIALS:

5.1 Types A, B, C and D Expansion Joints: Indicated on drawings as
"Type A", "Type B", "Type C", and "Type D". All surfaces which will come in
contact with concrete, mortar, grout, or masonry shall receive a coat of zinc
chromate primer conforming to TT-P-645. Balanced system shall provide for
movement directly over the void with movement accommodated on each side of
void. Systems shall be equipped with one filler strip and accommodate not
less than 5/8 inch vertical movement. Sub-channels shall be of flat surface
to accommodate either wet installation procedures or set to level bed of
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SECTION 05810. PREFABRICATED EXPANSION JOINTS

I. APPLICABLE PUBLICATIONS: The following publications of the issues

listed below, but referred to thereafter by basic designation only, form a

part of this specification to the extent indicated by the references thereto:

1.1 Federal Specification:

TT-P-645 Primer, Paint, Zinc-chrcmate, Alkyd Type.

1.2 American Society for Testing and Materials (ASTM) Publications:

A167-74

A80-75

B221-?6a

C220-7
D395-69(1975)
D12-75
D573-67(1972)
Dl19-64(1970)

D2240-75
D2628-69(1976)

1.3

Stainless and Heat-resisting Chromium-nickel Steel Plate,

Sheet,. and Strip.
Flat-rolled Stainless and Heat-resisting Steel Plate,

Sheet, and Strip.
Alumlnum-alloy Extruded Bars, Rods, Wire, Shapes, and

Tubes.
Flat Asbestos-Cement Sheets.
Rubber Property Compression Set.

Rubber Properties in Tension.

Rubber Deterioration in an Air Oven.
Rubber Deterioration Surface Ozone Cracking in a Chamber

(Flat Specimens).
Rubber Property Durometer Hardness.

Preformed Polychloroprene Elastomerlc Joint Seals for

Concrete Pavements.

National Association of Architectural Metal Manufacturer’s (NAA@):

Metal Finishes Manual (Finish Designation), August 1969.

2. QUALITY CONTROL: Approvals, except those required for field

installation, field application and field tests, shall be obtained before

delivery of materials to the project site.

3. SUEMITTALS:

3.1 Tests and Certificates: The testing requirements for materials

incorporated in referenced documents will be waived provided the Contractor

submits certificates from the manufacturer stating that materials furnished

for this project conform to all requirements of this specification and the

referenced documents. Material certificates shall be submitted to and

approved by the Contracting Officer. Copies of the test reports need not be

submitted except as specifically requested by the Contracting Officer.

3.1.1 Sample Certificate: The certificate shall not contain statements

that could be interpreted to imply that the product does not meet all

requirements specified, such as "as good as"; "achieve the same end use and
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lock automatically in that position. A vinyl grip handle shall be provided to
release the cover for closing. Doors shall be built for a minimum live load
of 150 pounds per square foot and equipped with a snap lock and removable
handle. Hardware shall be cadmium plated. Door and frames shall be
galvanized in accordance with ASTM A123.

7.23.2 Aluminum: Frame shall be I/ inch thick extruded aluminum with
built-in neoprene cushion and with strap anchors bolted to exterior. Door
leaf shall be I/ inch thick aluminum diamond plate reinforced with aluminum
stiffeners as required. Cast steel hinges shall be bolted to underside and
pivot on torsion bars that counterbalance the door for easy operation. The
door shall open to 90 degrees and lock automatically in that position. A
vinyl grip handle shall be provided to release the cover for closing. Doors
shall be built to withstand a live load of 150 pounds per square foot, and
equipped with a snap lock and removable handle. Aluminum shall have mill
finish. Bituminous coating shall be applied to exterior of frame by
manufacturer. Hardware shall be cadmium plated.

7.2 Beacon Light and Remote Cooler Supports: Supports shall be
fabricated as indicated. Steel pipe shall conform to ASTM A53 and steel
plates shall conform to ASTM A36. Welding shall conform to AWS DI.1.
Fabricate flashing from 12 gnge sheet steel. Clamping band shall be I/ inch
by I-I/2 inch bar fabricated from ASTM A36 steel. Clamping bolt shall be
3/8-inch diameter hex head machine bolt. Weld joint in flashing and clean
welds by chipping or wire brushing.

---END---
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7,1q Trench covers and frames shall be fabricated of gray iron castings,

complete with anchors required for anchoring to concrete,

7.15 Straps for tanks shall consist of carbon steel straps and rods,

with adjustment by means of turnbuckles,

7,16 Fiberglass gratin shall be manufactured of a chemical grade

polyester resin reinforced with continuous glass fibers, Gratln shall be

constructed to provide complete wettin of the glass fibers. Grating shall be

translucent to enable inspection for defects, air bubbles and thorough glass

wetting,

7,17 Safety nosings shall be of cast aluminum not less than 5/16 inch

thick with an abrasive aggregate cast integral with the wearln surface.

Nosins shall be not less than inches wide, 6 inches wide where indicated,

and shall extend the length of each step tread, landln and floor edge or as

indicated. Suitable anchors, spaced not more than 15 inches on centers, shall

be provided to secure the noslns to the supportln construction.

7,18 Loose Lintels: Provide structural steel loose lintels over

openings in masonry walls and partitions as indicated and to support wall

loads over openings for heatln and ventilatln ducts and other openings,

Lintels shall be cmplete with connections, fasteners and/or welds. Lintels

shall be constructed to have a minimum of 8 inches bearing on masonry at each

end, except as indicated otherwise.

7,19 Steel floor plate shall conform to Class of QQ-F-61. Pattern

shall be optional with the manufacturer, unless otherwise indicated.

7,20 Miscellaneous plates and shapes such as angles, channels, beams,

bars, miscellaneous mountings, shall be provided to complete the work and

shall conform to ASTM A36. C1015 cold drawn steel, ASTM AI08, automatic weld

type studs shall be provided and angles, plates and shapes where indicated,

7.21 Removable steel plate in floor shall be fabricated to sizes and

shapes indicated. Provide liftln handles of smooth round bar as detailed.

Insulation between floor plates shall be as specified under section entitled

"Ceilin and Wall Insulation".

7.22 Curb Cap: Fabricate curb cap from 16 gae Type 304 stainless steel

conformin to ASTM A167 with No. 4 finish conformin to ASTM A80. Provide

stainless steel fasteners as indicated.

7,23 Floor Access Doors:

7.23.1 Steel: Angle frame shall be I/4 inch steel with strap anchors

bolted to the exterior, Door leaf shall be I/4 inch steel diamond pattern

plate with cast steel hinges bolted to the underside and shall pivot on

torsion bars for ease of operation. The door shall open to 90 degrees and
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(a) Steel pipe railings shall be fabricated from standard-welght
black steel pipe, zlnc-coated where indicated, havln a nominal inside

diameter as indicated, Assemblies shall be shop primed for paint finish,

7.9.2 Ornamental raillns shall conform to the details shown and shall
be complete with all accessories and fastenings for a complete installation,

(a) Ferrous metal components shall be of malleable iron or carbon

steel as standard with the manufacturer, Cast iron will be permitted for
decorative elements only, Finish of ferrous metal parts shall be smooth
unless indicated otherwise and shall be prime coated for enamel finish,

(b) Extruded aluminum components shall be alloy 6063 T5 or T6 as
standard with the manufacturer, Cast aluminum parts shall be alloy 21 and

alumlnum sheet shall be alloy 5005. Exposed surfaces of alumlnum shall be

given a satin finish and a clear anodic coating having a minimum thickness of
,0008 inch,

7,10 Aluminum brackets for attachin wood handrails to walls shall be

alloy 6063 T5 or T6 extruded aluminum or alloy 21 cast aluminum, Bolt holes

for anchoring brackets to walls shall be countersunk for flush mountlnE of
handrails, Holes to receive handrail bolts shall be drilled and tapped to
receive machine bolts and shall be aligned with handrail bolt holes,

7,10,1 Aluminum brackets shall have a AA-M10-C22-A2 color anodized
finish in accordance with the requirements of NAA’s "Metal Finishes Manual",

Finish color shall be black, Finish shall match in appearance or fall within

the two extremes of color range of the approved samples,

7,11 Brackets for gas cylinders shall consist of structural steel wall
brackets, eye bolts conforming to ASTM A89, Type I, and No, straight link
machine chains, Chains shall be equipped with spring clasps on one end for

attaching to eye bolts,

7,12 Supports for X-ray machines shall consist of steel channels,
fittings and bolts designed to withstand a load of 70 pounds per square foot.
Channels shall be cold formed from low carbon steel strip, Fittings shall be
punch press made from hot rolled, pickled and oiled steel plates or strip,

Spring-mounted gripping nuts and steel screws shall be carbon steel conforming
to ASTM A307, Track covers shall be stainless steel, All items shall be
galvanized by the hot-dlp process.

7,13 Access panels in walls shall be flush type, fabricated of carbon
steel sheet, 16 gae for frames and I gage for doors, Doors shall operate on
concealed spring hinges which will allow doors to open to 175 degrees, Doors
shall be locked with flush, screwdriver operated locks with case-hardened
steel cam, A removable access panel not less than 12 inches by 12 inches
shall be installed directly below each valve, flow indicator, damper, air
splitter, etc, that is located above the ceiling or in the wall, and that
would otherwise not be accessible,
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bolts for traction hooks shall be chrome plated and shall conform to ASTM

A489, Type I.

7.6 Steel Stairs: Steel stairs, including stringers, brackets, and

reinforcing shapes, shall be of structural steel, reinforced properly and in a

manner to provide rigid construction, and shall be of welded construction

except that rivets or bolts may be used where welding is not practicable;

screw or screw-type connections will not be permitted. Riveting or bolting

shall be done accurately and neatly with concealed or flush heads where

practicable; bolts shall be provided with lock nuts or washers. Stairs shall

be designed to sustain safely a live load of 100 pounds per square foot in

addition to the dead loads of the construction, except that pan type stair

landings shall be designed to sustain safely a minimum live load of 150 pounds

per square foot in addition to the dead loads of the construction. Unless

oteFise indicated, floor landings shall be oured in place concrete.
f--i ’-g --" "Risers, subtreads, and subplatfoz for pa, type

8 stalrm 8hall be fabricated from 12 gage (0.i046-Ih) carbOn steel sheets,
| ax subplatorm shall be reinforced with structural steel shapes.". Concrete fill for subtreads and subplatforms at pan type stairs is

specified in section entitled "Cast In Place Concrete". Treads and platforms

at steel stairs other than pan type stairs, shall be fabricated from steel

floor plate conforming to Specification QQ-F-461, Class I with integral safety

nosing and steel floor grating Type I or Type II of Specification RR-G-661
with integral safety nosing and banding bars. Handrails for steel stairs

shall be as specified elsewhere herein and shall be anchored as indicated.

All brackets, hangers, anchors, bolts, and other accessories necessary for a

complete installation shall be provided.

7.7 Steel floor gratings shall be Type I or Type II of RR-G-661 and

shall have zlnc-coated finish exterior and painted finish interior. Shop

prime coat shall be as specified hereinbefore. End banding bars shall be

provided unless indicated otherwise. Provide safety nosings for step treads.

7.8 Ladders shall be constructed of structural steel as indicated.

Exposed ends of rungs shall be finished smooth. Brackets as indicated shall

be provided at intervals not to exceed 10 feet and to secure a rigid

installation with the centers of the rungs not less than 7 inches from the

adjacent construction. Ladder assemblies shall be securely anchored to the

supporting construction. All ladders shall conform to the requirements for

Fixed Ladders, Article 1910.27 of the Occupational Safety and Health Act.

7.9 Railings shall be of the types, materials and construction indicated

or specified and shall be in one length for each run where practicable. Fixed

railings shall be securely anchored to the supporting construction.

7.9.1 Pipe railings shall be of the configurations indicated with flush

welded Joints. Railings shall be complete with standards, brackets, caps,
plugs and all other accessories and fastenings necessary for a complete

installation.

05-77-7526
05500 6



mortar, shall be shop primed with one coat of zinc chromate primer conforming
to TT-P-645. Nonferrous metal surfaces shall be protected by plating, anodlc,
organic or other coatings as specified herein. Where surfaces of dissimilar
metals are contiguous or metals are in contact with an absorptive material
such as wood, masonry, concrete stucco, or plaster, they shall be given a
heavy brush coat of bituminous paint conforming to TT-V-51 or separated by a
non-absorptive tape or gasket. Zinc chromate primer, conforming to TT-P-645,
may be substituted for bituminous coating.

7. DETAIL REQUIREMENTS:

7.1 Fastenings: Anchors and bolts, in addition to those indicated,
shall be provided where required for securing the work in place. Sizes, types
and spacings of anchors and bolts not indicated or specified otherwise shall
be suitable for their purposes. Anchors and bolts in contact with ferrous
metal shall be of zinc-coated steel and those adjacent to nonferrous metals
shall be of the same or approved metals compatible with the material which
they adjoin. All fastenings shall be concealed where practicable. Where
exposed in finished surfaces, rivets, bolt and screw heads shall be Phillips
slot, oval type, unless otherwise shown, specified or approved. Standard
bolts and screws shall be used for attachment of work to structure. Where
hollow concrete masonry units make the use of expansion bolts unsuitable,
provide toggle bolts or other suitable fastening devices as approved. Wood
plugs shall not be used in any material.

7.2 Inserts and Sleeves: Inserts of suitable and approved types shall
be provided for the support or anchorage of equipment and finish construction.
Inserts shall be gray or malleable iron castings or of galvanized steel unless
indicated or specified otherwise. Sleeves required for the passage of pipes
through concrete or masonry construction shall be standard weight zlnc-coated
steel pipe. Provide welded anchor plate where indicated.

7,3 Frames for doors and other openings where indicated shall be
constructed of structural steel as shown, Jambs shall be fitted accurately to
the head and reinforced with cllp angles on the concealed surfaces. Joints
shall be welded along their entire length and exposed rivets or screw heads
shall be countersunk flush with the adjacent surface. Exposed edges of frame
components shall be smooth and frames shall be securely anchored to the
supportin construction with 2-1nch by 3/16-inch steel straps spaced not more
than 3 feet on centers along the Jambs, Frames shall be tapped for the
attachment of collateral materlals and equipment and shall be reinforced to
develop the full strength of the machine bolt or screw threads.

7. Reinforcement for pressed metal door frames shall be fabricated of
structural steel as indicated, complete with anchors as required for
attachment to structure.

7,5 Supports for surgical lights, traction hooks (ME-19), I.V. tracks,
medical gas columns, monorails, and pulleys shall be fabricated of structural
steel as indicated, complete with all required anchors and fasteners, Eye
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All work shall be fabricated to allow for expansion and contraction of

materials. Welding and brazing shall be of adequate strength and duability,
with tight, flush joints, dressed smooth and clean. Build anchors and other

connecting members which occur in concrete or masonry into the concrete or

masonry as the work progresses, so as to avoid unnecessary cutting and

drillin. Cut, fit and drill so that all materials are properly set in place

and so as to permit engain work to be properly installed.

5.2 Connections: Connections shall conform to the Minimum Standard

Connections as indicated in AISC’s "Steel Construction Manual", except as

indicated or specified otherwise. When such standards are not applicable, all

joints shall be continuous alor entire line of contact, except where spot

welding is indicated or permitted. Where exposed, welds shall be ground

smooth; where bolted or riveted connections are indicated, such connections

may be welded at the Contractor’s option, but welds must be ground perfectly

smooth. Threaded connections shall be made up tight so that threads are

entirely concealed. Bolted work shall be made up tlgt and the threads nicked

or the stem bushed to prevent loosening. Abutting bars shall be shouldered

and headed, dowelled and pinned. Rivet, bolt and screw heads shall be flat

and countersunk in exposed work and elsewhere as required. Removable members

shall be carefully machined, fitted and secured by means of screws or bolts of

proper size and approved spacing.

6. MATERIALS: Gages shown, indicated or specified herein are U.S.

Standard for ferrous metals, and Brown and Sharp for nonferrous metals. Gaes
and thicknesses of material indicated or specified are minimum. Unless

specified otherwise, materials shall be in accordance with the following

specifications and standards as applicable:

Structural steel plates, shapes and tubes
Carbon steel bars, hot rolled
Carbon steel sheets and strips
Steel pipe welded and seamless
Steel castings

Gray iron castings
Malleable iron castings

Aluminum alloy extruded bars, shapes

and tubes
Aluminum alloy plates and sheets
Aluminum alloy castings
Plain bolts, nuts and washers
Anchor bolts (with heavy hex nut and washer)
Welding electrodes

ASTMA36
ASTM A576
QQ-S-698
ASTM A53
QQ-S-681, Class 65
35 or 70 36
QQ-I-652, Class 20
QQ-I-666, Grade IG or
II

QQ-A-200
QQ-A-250
QQ-A-601
ASTM A307
ASTM A307
AISC Table 1.5.3

6.1 Protective Coatings: All surfaces of ferrous metal, except

zlnc-coated and plated work and those surfaces to be embedded in concrete or
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(o) Steel Floor Plate.
(p) Curb Cap,
(q) Floor Access Door.
(r) Beacon Light and Remote Cooler Supports,

Samples: The following samples shall be submitted for approval:

(a) Two six-inch long samples of aluminum brackets for wood
handrails with specified finish.

(b) Two six-inch long samples of al,inum handrails with specified
finish.

3.5 Design Calculations: Design calculations on supports for x-ray
machines shall be submitted to and approved by the Contracting Officer before
work is started.. DELIVERY, STORAGE AND PROTECTION: Materials shall be delivered to
the site in an undamaged condition. Materlals shall be carefully stored off
the ground to provide proper ventilatlon, drainage, and protection against
dampness, Defective and/or damaged materlals shall be replaced by the
Contractor at no expense to the Government,

5, GENERAL: Fabrications shall be well constructed products conforming
to the types, materials and details indicated or specified herein. Basic
forms of metal components from which assemblies are fabricated shall be of
wrought or cast metal as shown or specified and physical properties, including
tempers, of the metals shall be suitable for their intended use. All metals
shall be free of defects which will affect their strength or durability and
where exposed to view in the finished work, edges, and surfaces shall be
without burrs, gouges, scratches, or other blemishes which mar their
appearance. Exposed welds and brazed or soldered Joints shall be ground
smooth; polished or other surfaces with applied finishes shall be protected
against damage or defacement of any kind. Assemblies shall be of the
manufacturer’s standard construction except where indicated or specified
otherwise. Permanent connections for components subject to impact or other
live loads shall be effected by welding, riveting or other approved methods.
Welding shall conform to AWS DI.1 and shall be accomplished so as to prevent
permanent distortion of the connected parts, Bolts, screws and similar
suitable fastenings shall be used for anchoring or securing miscellaneous
metal work to supporting construction unless indicated otherwise. The
Contractor shall verify all measurements and shall take all necessary field
measurements before fabrication. Materials and parts necessary to complete
each item shall be included, even though such work is not definitely shown or
specified, Miscellaneous bolts and anchors, supports, braces, and connections
necessary for completion of the miscellaneous metalwork shall be provided.

5,1 Fabrication and Installation: All miscellaneous metalwork shall be
fabricated and installed in a flrst-class manner by experienced mechanics
skilled in the trade and in accordance with the manufacturer’s directions.
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1.5 National Association of Architectural Metal Manufacturers (NAAMM):

Metal Finishes Manual (Finish Designation), August 1969.

2, QUALITY CONTROL: Approvals, except those required for field

installations, field applications and field tests, shall be obtained before

delivery of materials to the project site,

3, SUBMITTALS:

3,1 Materials Tests and Test Reports: The testing requirements for

materials incorporated in referenced documents will be waived provided the

manufacturer submits certificates stating that previously manufactured

materials have been tested by recognized laboratories, that such materials

meet testln requirements specified and that the tested material is of the

same type, quality, manufacture and make as that tested. Copies of the test
reports need not be submitted, except as specifically requested by the

Contracting Officer.

3.2 Descriptive Data: Submit complete descriptive data on the following
materials, Data shall be sufficient to show conformance to specified
requirements.

(a) Fiberglass Grating,
(b) Access Panels.
(c) Safety Nosings.
(d) Shop Primer.
(e) Floor Accs Doors.

3.3 Shop Drawings: Shop drawings for the following items shall be
submitted and approved before delivery of such items to the site. The

drawings shall show materials, connections, finish and all pertinent details.

Shop drawings to be submitted shall include the following items:

(a) Door and Opening Frames,
(b) Reinforcement for Door Frames,
(c) Supports for Surgical Lights, Traction Hooks, I,V. Tracks,

Medical Gas Columns, Monorails and Pulleys.
(d) Steel Stairs.
(e) Steel Floor Gratings,
(f) Ladders.
(g) Railings.
(h) Aluminum Handrail Brackets.
(i) Gas Cylinder Brackets.
(j) X-ray Machine Supports.
(k) Access Panels.
(i) Trench Covers.
(m) Tank Straps.
(n) Loose Lintels.
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SECTION 05500. METAL FABRICATIONS

I, APPLICABLE PUBLICATIONS: The following publications of the issues

listed below, but referred to elsewhere by basic designation only, form a part

of this specification to the extent indicated by the references thereto:

1,1 Federal Specifications:

QQ-A-200D

QQ-A-250E

QQ-A-601E
QQ-F-461C

& Am I
Q0-I-652C
QQ-I-666D
QQ-S-681F
QQ-S-698

& Am 3
RR-G-661C
TT-P-645
TT-V-51F

Al,.inum Alloy, Bar, Rod, Shapes, Structural Shapes, Tube,
and Wire Extruded; General Specification for.

Al,..inum, and Alinum Alloy Plate and Sheet; General

Specification for.
Almlnum-Alloy Sand Castings.

Floor Plate, Steel, Rolled.

Iron Castings, Gray.
Iron Castings, Malleable.
Steel Castings.

Steel, Sheet and Strip, Low Carbon.

Gratings, Metal, Floor (except for Naval Vessels).

Primer, Paint, Zinc-chromate, Alkyd Type.
Varnish, Asphalt,

1.2 American Society for Testing and Materials (ASTM):

AI08-73
A36-75
A53-76
A123

A167-74

A480-75

A307-76b

A489-72
A576-74

Cold Finished Carbon Steel Bars and Shafting.

Structural Steel.
Welded and Seamless Steel Pipe,

Zinc (Hot-galvanized) Coatings on products Fabricated from

Rolled, Pressed, and Forged Steel Shapes, Plates, Bars,
and Strip.
Stainless and Heat-resisting Chromium-nickel Steel Plate,
Sheet, and Strip.
Flat-rolled Stainless and Heat-resisting Steel Plate,

Sheet, and Strip.
Carbon Steel Externally and Internally Threaded Standard

Fasteners,
Carbon Steel Eyebolts.
Steel Bars, Carbon, Hot-rolled, Special Quality.

1,3 American Welding Society (AWS):

DI,1-1975 (with Structural Welding Code,

1976 & 1975 Revision)

1,4 American Institute of Steel Construction (AISC):

Manual of Steel Construction (7th Edition).
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Mechanical, electrical, heating, ventilatin and air conditioning equipment

and devices will be independently supported and such supports provided under

applicable trades involved. The ceiling grid and finish ceiling materials

shall conform to the design of these devices when they penetrate the ceiling.

Do not support any mechanical, electrical, heating, ventilating or air

conditioning equipment or devices from the suspended ceiling systems.

7.11. Hanger Wire: The starting row of hangers shall be lcated 6

inches away from vertical surfaces. Hanger wire shall be laid out for each

individual room or space, and placed to support framing around beams, ducts,

columns, pipes, lighting fixtures, grilles, partitions, and all other openings

or obstructions. Space hanger wire a maximum of 2 feet on centers in

direction of main runners.

7.11.2 Main Runners: Main runners shall be a minimum of 1-1/2 inch cold

rolled or hot rolled steel channels. Space main runners a maximum of 2-feet

on centers, unless otherwise indicated.

7.11.3 Cross Furring: Space metal furring channels, perpendicular to

main runners, a maximum of 16 inches on centers.

---END---
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Members.. Studs shall be suitable for drive-screw application of gypsumwallboard and veneer plaster, and furnished with all necessary 18 gagecold-rolled channels for bracing and framing. Studding shall be galvanized orshop primed in accordance with manufacturer’s standard practice. Steelchannels shall be galvanized in accordance with ASTM A123 or shop primed inaccordance with manufacturer,s standard practice.

7.5 Metal Furring Channel: Conform to the requirements of Paragraph 3.3of GA-203.

7.6 Screws: Stud manufacturer,s recommended type and size. Use"low-profile" screws when screws are in contact with gypsum wallboard oreer . ::er.

anger i’ire: Galvanized, annealed, 8 gage steel wire. Providesuitab+/-e ’-ez stiffeners at alternate rows of hangers each direction when." lez, xceeds 150 times its diameter.

tWO.

Inse! Galvanized steel of type and size which will provideh to carry the total weight with a minimum safety factor of

7.9 Acoustical Sealant: Type recommended by veneer plaster and gypsumwallboard manufacturer to provide STC ratings indicated.

7.10 Installation of Metal Framing and Furring: Where indicated,provide necessary structural stability in walls above dropped ceilings byproviding auxiliary steel stud members securely anchored to partition andstructural system above. Fire-reslstive assemblies and sound rated assembliesshall be installed to provide the fire resistive ratings and sound ratingsindicated.

7.10.1 Metal Studs: All metal studs shall be secured to metal runnersat top and bottom with screws, both sides of partition.

7.10.2 Metal Furring Channels: Secure metal furring channels withfasteners occurring on alternate channel flanges and spaced 12 inches oncenters.

7.10.3 Horizontal Type Reinforcement: Metal runners, and steel channelsof sizes, shapes, and types as indicated.

7.10.4 Acoustical Sealant: Install acoustical sealant to provide STCratings indicated. Apply sealant as reconmended by the manufacturer, fillingall cut-outs, openings, voids at floor and ceiling where partitions abut todissimilar construction, and elsewhere to provide the required sound ratings.

7.11 Suspended Ceilings for Gypsum Wallboard and Veneer Plaster: At allopenings that interrupt the celiing continuity, install additlonal crossreinforcing including hangers to restore the lateral stability of the ceiling.
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6.3.2 Inserts: Galvanized steel of type and size which will provide
sufficient strength to carry the total weight with a minimum safety factor of
tWO.

6.3.3 Clips: Galvanized steel adjustable type, provides sufficient
strength to carry the total weight with a minimum safety factor of two, and of
design to aid in adjusting the levelness of the suspension system.

6.3.4 Main Runners: Size, span, and spacing listed in ANSI A42.3 for
Portland cement plaster, except as indicated otherwise.

6.4 Cross Furring: 3/4-inch channels of span listed in ANSI A42.3 for
Portland cement plaster, except as indicated otherwise. Maximum spacing shall
be 13-I/2 inches, unless indicated otherwise.

7. METAL FRAMING, FURRING AND CEILING SUSPENSION SYSTEMS FOR APPLICATION
OF GYPSUM WALLBOARD AND VENEER PLASTER: Materials and their installation

shall conform to GA-203, except as indicated or specified otherwise.

7.1 Fire-resistive Assemblies: Wherever fire rated veneer plaster and

gypsum wallboard construction is indicated, all materials, methods, and
installation, including types and spacing of fasteners, shall be in accordance
with the specifications of the following testing sencies to provide the fire
ratings indicated:

(a) Underwriters’ Laboratories, Inc.’s "Fire Resistive Index" for
the UL design numbers indicated.

(b) University of Ohio’s published test reports for the test
numbers indicated.

7.2 Sound Rated Assemblies: Veneer plaster and gypsum wallboard
construction shall conform to the performance requirements of ASTM E90 and
ASTM E413 for indicated STC ratings.

7.3 Metal Runners: Metal runners shall be standard, channel shaped
steel of minimum 20 gage, 16 gage where indicated, of sizes and spacings
indicated, having a minimum yield point of 33,000 psi as determined in

accordance with the AISI’s "Specifications for the Design of Cold-formed Steel
Structural Members". Runners shall be suitable for drive screw application
of gypsum wallboard and veneer plaster. Floor runners shall be galvanized and
ceiling runner shall be galvanized or shop primed in accordance with
manufacturer’s standard practice. The runners shall be of designed width with

legs not less than I-I/4 inches high.

7.4 Metal Studs: Metal studs shall be standard, channel shaped steel
of minimum 20 gage, 16 gage where indicated, of sizes and spacings indicated,

having a minimum yield point of 33,000 psi as determined in accordance with

AISI’s "Specifications for the Design of Cold-formed Steel Structural
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4. DELIVERY AND STORAGE: Materials shall be delivered to the job site

wrapped in protective covering and stored in dry locations with adequate

ventilation, free from water, and in such a manner to permit easy access for
inspection and handling. The material shall be handled carefully to prevent
damage. Damaged items that cannot be restored to like-new condition shall be
replaced at no additional cost to the Government.

5. GENERAL REQUIREMENTS: The work includes metal furring for
application of metal lath, gypsum plaster, Portland cement plaster and stucco,
and metal framing, furring, and ceiling suspension systems for application of
gypsum wallboard, and veneer plaster. Work shall include all top and bottom
tracks, runners, bracing, furring, hangers, hanger wire, inserts, clips, steel
channels, fastenings, and all other accessories necessary for a complete
installation. The work shall be built plumb and true, without waves or
buckles, shall be rigid, and all members shall be fastened securely together
and to walls, floors and other structural members. Lath, Portland cement
plaster, stucco, gypsum plaster, veneer plaster, gypsum wallboard, and
suspension systems for acoustical tile ceilings are specified in other
sections.

6. METAL FRAMING AND FURRING FOR APPLICATION OF METAL LATH, GYPSUM
PLASTER, PORTLAND CEMENT PLASTER, AND STUCCO: Metal framing and furring for
Portland cement plaster and stucco shall conform to ANSI A42.3, unless
otherwise indicated. Metal furring for gypsum plaster shall conform to ANSI
A42.4, unless otherwise indicated. Steel members shall be galvanized. At all
openings that interrupt the ceiling continuity, install additional cross
reinforcing including hangers to restore the lateral stability of the ceiling.

6.1 Metal Furring: Provide to support metal lath, plaster, and stucco
where plaster and stucco is not located at suspended or furred ceilings. The
furring shall be steel channels. Horizontal stiffeners or bracing shall be
provided. Maximum spacing of cross furring shall be 13-I/2 inches on centers,
unless otherwise indicated.

6.2 Furred Suspension System for Metal Lath and Stucco:

6.2.1 Main Runners: ANSI A42.3, 2 inch galvanized cold rolled channel
spaced 24 inches on centers, except as indicated otherwise.

6.2.2 Cross Furring: ANSI A42.3, 3/4 inch galvanized cold rolled
channels, maximum spacing shall be 13-I/2 inches, except as indicated
otherwise.

6.3 Ceiling Suspension System for Metal Lath and Portland Cement
Plaster:

6.3.1 Hangers: ANSI A42.3, except use not less than 8 gage wire, if
wire hangers are used. Provide lateral stiffeners at alternate rows of
hangers each way when hanger length exceeds 150 times its diameter.
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Ceiling Suspension Systems
Acoustical Sealant

3.1.1 Sample Certificate: The certificate shall not contain statements
that could be interpreted to imply that the product does not meet all
requirements specified, such as "as good as"; "achieve the same end use and
results as materials formulated in accordance with the referenced
specification"; "equal or exceed the service and performance of the specified
material". The certificate should simply state that the product conforms to
all requirements specified.

SAMPLE CERTIFICATE

The manufacturer hereby certifies that the following products being furnished
for this project conform to all requirements of the project specifications and

of the reference specifications listed:

MNUFACTURER AND PRODUCT REFERENCE SPECIFICATION

John Doe Company
Metal Studs AISI’s "Specification for the

Design of Cold-formed Steel
Structural Members".

SIGNATURE AND TITLE

3.2 Catalog Data: Complete descriptive literature shall be submitted to
the Contracting Officer for approval for each type of each item specified or
required for completion f the work. Data which describe more than one type,
size, model, or item shall be clearly marked to indicate which type, size,
model, or item the Contractor intends to provide. Data shall be sufficient to
show conformance to specified requirements.

3.3 Shop Drawings: Complete shop drawings shall be submitted to the
Contracting Officer for approval for the following items. Show fire-reslstive
ratings, sound ratings, layout, details, materials, dimensions, finishes, and
all information necessary for fabrication and installation of the item.

(a) Metal Framing and Furring for Application of Metal Lath, Gypsum
Plaster, Portland Cement Plaster, and Stucco.

(b) Metal Framing, Furring, and Ceiling Suspension Systems for
Application of Gypsum Wallboard and Veneer Plaster.

3.4 Samples: Samples for all materials specified under this section
shall be submitted to and approved by the Contracting Officer before work is
started.

3.5 Test Reports: Copies of the test reports for fire-resistlve
assemblies and sound rated assemblies shall be submitted to and approved by
the Contracting Officer.
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SECTION 05420. METAL FRAMING AND FURRING

I. APPLICABLE PUBLICATIONS: The following publications of the issues
listed below, but referred to elsewhere by basic designation only, form a part
of this specification to the extent indicated by the references thereto:

1.1 American Iron and Steel Institute (AISI) Publication:

Specification for the Design of Cold-formed Steel
Structural Members. (1968 Edition).

1.2 American National Standard Institute (ANSI) Publication:

A42.3-1971

A42.4-1967

Lathing and Furring for Portland Cement and Portland
Cement-Lime Plastering, Exterior (Stucco) and Interior.
Interior Lathing and Furring.

1.3 American Society for Testing and Materials (ASTM) Publications:

A123-73

E90-75

E413-73

Zinc (Hot-galvanized) Coatings on Products Fabricated From
Rolled, Pressed, and Forged Steel Shapes, Plates, Bars,
and Strip.
Airborne-sound Transmission Loss of Building Partitions,
Laboratory Measurement of.
Sound Transmission Class, Classification for Determination
of.

1.4 GypsumAssociation (GA) Publications:

GA-203-71 Installation of Screw-type Steel Framing Members to
Receive Gypsumboard.

1.5 Underwriters’ Laboratories, Inc. (UL) Publication:

1978 Fire Resistive Index.

2. QUALITY CONTROL: Approvals, except those required for field
installations, field applications, and field tests shall be obtained before
custcm fabrication is started and before delivery of materials or equipment to
the project site.

3. SUBMITTALS:

3.1 Certificates: Submit certificates to the Contracting Officer for
approval from the manufacturer attesting that the following products conform
to all requirements of this specification and of reference documents:

Metal Studs
Metal Furring
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9..I Steel Deck: Welds, cut edges, and damaged portions of
zinc-coatings shall be heavily coated with high zinc dust paint conforming to

MIL-P-21035.

9..2 Steel Plate: Welds, connections, surfaces not shop primed prior

to welding and areas of abraded shop paint shall receive paint of the same

type used for the shop coat.

9.5 Inspection of Installed Steel Decking for Flat Top Surface: The top

surface of the decking shall be inspected for flatness after installation. A
foot straightedge shall be placed across the decking ribs over the

structural supporting members at all locations. If the straightedge fails to
touch the entire top surface of the decking or if top surfaces of abutting
units are not in alignment, corrective measures or replacement shall be

provided at no additional cost to the Government. After corrective measures
or replacement has been performed, the decking shall be reinspected.

---END---
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8.2,3 Priming: Treated surfaces shall be primed as soon as practicable
after the pretreatment coating has dried. Except as modified herein, the
primer shall be a coat of zinc chromate primer conforming to specification
TT-P-645 or a coat of red lead paint, type I or type III, conforming to
specification TT-P-86, applied to a minimum dry film thickness of 2.0 mils,
After erection, connections and areas of abraded shop paint shall receive
paint of the same type used for the shop coat,

9. INSTALLATION:

9,1 Steel Decking: The deck units shall be placed on supports, properly
adjusted, and aligned at right angles to supports before being permanently
welded in place. Inaccuracies in alignment or leveling of supports shall be
corrected before decking is permanently welded in place, Minimum bearing for
the deck units shall be in accordance with AISI’s "Cold-Formed Steel Design
Manual", Side laps of each deck unit shall be fastened to the adJoinin unit
with sheet metal screws spaced 12 inches on centers,

9,2 Steel Plates: Unless otherwise indicated, erection of steel plates
shall be in accordance with AISC’s "Manual of Steel Construction", Inac-
curacies in alignment or leveling of supports shall be corrected before steel
plates are permanently welded in place, Erecting equipment shall be suitable
for the work and shall be in first class condition. Where units cannot be
assembled or fitted properly as a, result of errors in fabrication or of
deformation due to handling or transportation, such condition shall be
reported immediately and approval of the method of correction obtained; the
correction shall be made in the presence of the approving authority. The
straightening of plates and angles or other shapes shall be done by approved
methods, If heating of metal is approved for straightening, it shall not be
to a higher temperature than that producing a dark "cherry red" color, After
heating, the metal shall be cooled as slowly as possible. There shall be no
evidence of fracture on the surface of the metal after straightening. Safety
belts and lines shall be used by workmen aloft on high structures, unless safe
working platforms or safety nets are provided,

9.3 Welding: Welding shall conform to AWS DI.1. The units shall be
welded to supports by means of electric arc-welding. Welding shall be
performed by qualified welders. The qualification of welders and the duration
of qualification period shall be in accordance with AWS DI.1. The location,
size, and spacing of welds shall be shown on the approved shop drawings.
Warped or bent units shall be clamped or weighted to create firm contact
between units and supports while welding is being performed.

9,4 Repair of Coatings:
brushing,

Welds shall be cleaned by chipping or wire
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7.1.3.1 Adjusbing Plates: Adjusting plates or segments of deck units

shall be provided in locations too narrow to accommodate full-sized units. As

far as practical, the plates shall be the same gage and configuration as the

decking.

7.1.3.2 End Closures: End closures shall be provided to close the open

ends at vertical surfaces and elsewhere as indicated. Closures shall be not

lighter than 18 gage.

7.1.3.3 Miscellaneous Items: Various type of plates and closures shall

be provided as indicated or as necessary to complete the work.

7.2 Steel Plate: ASTM A36,

7,3 Welding Electrodes and Rods:
conform to AWS D1.1.

Welding electrodes and rods shall

8. FABRICATION OF STEEL PLATE:

8.1 General: Fabrication shall be in accordance with the applicable

provisions of the AISC’s "Manual of Steel Construction". Workmanship shall be

equal to standard commercial practice in modern structural shops. Fabrication

and assembly shall be done in the shop to the greatest extent possible. Units

shall be matched mark to insure accurate assembly in the field.

8.2 Shop Painting: All steel plates shall be shop painted. Surfaces to

be welded shall not be coated within three inches of the weld, prior to

welding. Surfaces shall be thoroughly dry and clean when the paint is

applied. No painting shall be done in freezing or wet weather except under

cover; the temperature shall be above 5 degrees F but not over 90 degrees F.
Paint shall be applied in a workmanlike manner, and all Joints and crevices

shall be coated thoroughly,

8,2.1 Cleaning: Steel plates shall be cleaned by an approved blasting

process, wire brushing, or other manual or mechanical means for removal of

loose mill scale, rust, dirt, and other deleterious substances. Cleaned

surfaces which become contaminated with rust, dirt, oil, grease, or other

contaminants shall be washed with solvents until thoroughly clean. The

surfaces, when assembled, shall be free from rust, grease, dirt and other

foreign matter.

8.2.2 Pretreatment: Immediately after cleaning, surfaces shall be

coated with a coat of pretreatment coating conforming to specification

MIL-P-15328 applied to a dry film thickness of 0.3 to 0.5 mll or be given a

crystalline phosphate base coating conforming to specification TT-C-90,
method I, except that the phosphate base coating shall be applied only to

blast cleaned, bare metal surfaces. Pretreatment may be omitted when red lead

paint conforming to type I of specification TT-P-86 is used.
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entire construction period. The maximum uniform distributed storage load
shall not exceed the design live load. The steel deck and steel plate shall
not be used for storage or as a working platform until the units have been
welded in position. All damaged material shall be replaced by the Contractor
at no expense to the Government. Decking and steel plate stored at the site
before erection shall be stacked on platforms or pallets, arranged to provide
proper circulation, and covered with tarpaulins or other suitable weathertight
covering. The Contractor shall provide protection as necessary to prevent
rusting and damage to protective coatings. Steel decking that becomes rusted,
on which zinc-coatings and primer have become corroded shall be replaced with
new decking at no additional cost to the Government.

5. GENERAL REQUIRENTS: Steel decking and steel plate shall be
provided where indicated to support sloping brick sills. Steel decking shall
be the product of a manufacturer who is established as a fabricator of steel
roof decking. All accessories required for a complete installation shall be
provided. Steel decklr shall have a depth of I-I/2 inches, shall have ribs
the full depth of the decking spaced not over 6 inches on centers, maximum top
flute openin of I inch, minimum bottom flute opening of 3/8 inch, and shall
be Narrow Rib Deck Type NR18 conforming to SDI’S "Guide to Floor Decks and
Roof Decks". Steel roof deck for Public Works Building is specified in
section entitled "Steel Roof Decks".

6. DESIGN: Dead load shall be assumed as 60 pounds per square foot.
The maximum allowable deflection under total loading shall be 1/360 of the
span.

6.1 Steel Decking: The system shall be designed in accordance with the
requirements of the AISI’s "Cold-Formed Steel Design Manual" and "SDI’s Basic
Design Specifications", except as specified otherwise herein. Side edges of
deck units shall be designed to lap with adjoining deck units.

6.2 Steel Plate: Steel plate shall be designed in accordance with
AISC’s "Manual of Steel Construction".

7. MATERIALS:

7.1 Steel Decking: Steel used in the fabrication of decking shall
conform to the requirements of the AISI "Cold-Formed Steel Design Manual",
except as specified otherwise herein.

7.1.1 Minimum Gage: Steel decking shall be not lighter than 18 gage.

7.1.2 Zinc-coating: Decking and metal accessories shall be zinc-coated
steel. Zinc-coating shall be Gg0 in accordance with ASTM A525.

7.1.3 Accessories: Metal accessories shall be of the same material as
the decking and shall be not llghter than 18 gage. All accessories shall be
the decking manufacturer’s standard type unless otherwise required and shall
be provided as follows:
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2. QUALITY CONTROL: Approvals, except those required for fleld
installations, field applieatlons and field tests, shall be obtained before
delivery of materials to the project site.

3. SUBMITTALS:

3.1 Shop Drawings and Catalog Data: Shop drawings and catalog data
shall be submitted and approved before the work is started. The drawings and
catalog data shall show a large scale cross-sectlonal detail of the steel
decking, various connections, bearing on structural supports, methods of
welding, attachment of accessories, layouts, and other pertinent details.
Shop drawings for steel plates shall include complete information necessary
for the fabrication of steel plates, including the location, type, and size of
all welds, match marking of the units and other pertinent details. All welds
shall be indicated by standard welding symbols of the AWS. Design
calculations shall be submitted upon request.

3.2 Tests and Certificates: The testing requirements for materials
incorporated in referenced documents will be waived provided the Contractor
submits certificates from the manufacturer stating that materials furnished
for this project conform to all requirements of this specification and the
referenced documents. Copies of the test reports need not be submitted except
as specifically requested by the Contracting Officer.

3.2.1 Sample Certificate: The certificate shall not contain statements
that could be interpreted to imply that the product does not meet all
requirements specified, such as "as good as"; "achieve the same end use and
results as materials formulated in accordance with the referenced
specification"; "equal or exceed the service and performance of the specified
material". The certiflqte should simply state that the product conforms to
all requirements specified.

SAMPLE CERTIFICATE

The manufacturer hereby certifies that the following products being furnished
for this project conform to all requirements of the project specifications and
the respective reference specifications:

MANUFACTURER AND PRODUCT REFERENCE SPECIFICATION

John Doe Company
Heavy Duty Zinc-Coated Steel ASTM A525, Coating Class G90

SIGNATURE AND TITLE

4. DELIVERY, STORAGE, AND PROTECTION: Materials shall be delivered,
stored, handled, and installed in a manner to protect it from corrosion,

deformation, and other type damage. Special care shall be exercised not to
damage the material or overload the steel deck and steel plate during the
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SECTION 05322. STEEL DECK AND PLATE FOR SLOPING BRICK SILLS

I. APPLICABLE PUBLICATIONS: The following publications of the issues

listed below, but referred to elsewhere by basic designation only, form a part
of this specification to the extent indicated by the references thereto:

1.1

TT-C-490B

Federal Specifications:

Cleaning Methods and Pretreatment of Ferrous Surfaces for
Organic Coatings.

TT-P-86G

TT-P-645

1.2

MIL-P-15328C
&Aml

MIL-P-21035
&Aml

Paint, Red-Lead-Base, Ready-Mixed.

Primer, Paint, Zinc-chromate, Alkyd Type.

Military Specification:

Primer (Wash), Pretreatment Blue, (Formula No. 117-B for
Metals).

Paint, High Zinc Dust Content, Galvanizing Repair.

1.3 American Institute of Steel Construction (AISC):

Manual of Steel Construction 7th Edition.

1.4 American Iron and Steel Institute (AISI):

Cold-Formed Steel Design Manual (1968 Edition).

1.5 American Society for Testing and Materials (ASTM):

A36-75 Structural Steel.

A525-76 Steel Sheets, Zinc-Coated (Galvanized)
Process, General Requirements.

1.6 American Welding Society (AWS):

DI.1-75 (with Structural Welding Code.
1976 & 1977
Revisions)

1.7 Steel Deck Institute (SDI) Publications:

Basic Design Specifications (August 1977 Edition).
Guide to Floor Decks and Roof Decks (1978 Edition).

by the Hot-Dip
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(a) Wall Panel Assembly: Two units 12 inches lon by full width of

panel with specified finish.

(b) Fasteners: Two of each type.

(c) Calking: Two tubes of each type.

3.3 Shop Drawings: Shop drawings shall be submitted and approved before

work is started. Shop drawings shall show profile; gage of face sheet; gage
of interior liner; location, spacing and types of fasteners; location, gage,

shape, and method of attachment of all trim and flashings; other details as

may be required for a weathertight installation; large scale cross-section of

siding; layout of siding; detail of side laps; and other pertinent details.

Design calculations and complete erection instructions shall be submitted.

The shop drawings and data shall be complete in one suhmittal.

3.4 Manufacturer’s Catalog Data or other Descriptive Data: Manufac-

turer’s catalog data or other descriptive data of Joint sealing material,

thermal insulation; composite metal siding, including factory protective

coatings and color finish, related flashings and accessories, and fasteners

shall be submitted and approved.

4. DELIVERY AND STORAGE: Prefabricated components, panels, and other

manufactured items shall be delivered, stored and handled in such a manner

that they will not be damaged or deformed. Materials stored on the site

before erection shall be stacked on platforms or pallets and covered with

tarpaulins or other suitable weathertight covering. All metal panels shall be

stored so that water which might have accumulated during transit or storage

will drain. The panels shall not be stored in contact with materials which

might cause staining. Upon arrival on the Job site, the panels shall be

inspected for moisture accumulation. If found wet, the moisture shall be

removed and the panels shall be re-stacked and protected until used.

5. DESIGN CRITERIA:

5.1 Deflection: Maximum allowable deflection

5.2 Wind Loads: Wind load of 41 pounds per square foot inward; and wind

load of 41 pounds per square foot outward.

6. MATERIALS: Composite metal siding is indicated on Drawings as

"MT-I".

6.1 Panels: Composite metal panels shall be 2-inches thick, 24-inches

wide with both faces flat without interruption. Panels shall be full height

without horizontal Joints. Side Joints shall be tongue and rooved, shiplap

design, with both female Joints factory calked. Composite metal siding shall

conform to the design criteria, including wind load as indicated on drawings.



6.1.1 Face Sheet and Liner Sheet: Panel face sheet and lin=.
shall be stucco embossed. Face sheet and liner sheet shall be fabricated from
22 gage sheet steel conforming to ASTM A46, Grade B. Both sides of face
sheet and liner sheet shall be galvanized in accordance with ASTM A525 to
provide a G90 coating.

6.1.2 Insulation: Insulation shall be poured-in-place foam core with a
minimum 94 closed cell structures with the following physical properties:

(a) Density: 2.6 ibs/cu ft minimum

(b) Shear Stress: Perpendicular to rise 32 psi

(c) Compressive Strength: 23 psi minimum

(d) Tensile Strength: 34 psi minimum

(e) Humid Aging: 250 hours at 121 degree F, I00

increase.
(f) Heat Aging: 250 hours at 180 degrees F, 4 maximum volume

6.2 Trim: Sheet metal trim shall be of same gage material and finish as
exterior face sheet. Provide all required trim located at top of wall,
corners, and elsewhere as indicated or required. Provide breakmetal angles as
indicated.

6.3 Clip Angle: Clip angle shall be fabricated from 12 gage galvanized
steel.

6.4 Sealant: Type recommended by composite metal siding manufacturer.

6.5 Fasteners: Fasteners for attachment of panels to structural
supports and fasteners for attachment of trim shall be as approved, and in
accordance with manufacturer’s recommendations. Unless otherwise recommended
by panel manufacturer, all fasteners shall be self-tapping screws. Other
types of fasteners of panel manufacturer’s standard type may be used if prior
approval is obtained. The fastening system shall be designed to withstand the
design loads specified herein. Fasteners to secure panels shall be concealed
in the side joint and shall be cadmium plated carbon steel. Exposed fasteners
for trim shall be stainless steel prepainted with same finish and color to
match siding and furnished with composite metal and polymerized chloroprene or
neoprene washers.

7. FINISH: Finish coating on exterior face sheet and exposed surfaces
of trim shall be a polyvinylidene flourlde (PVF2) coating based on
fluorocarbon resins. The percent of fluorocarbon resin shall be not less than
70 percent. After pretreatment of metal substrate as prescribed by coating
manufacturer, apply by roll-coating or spray-coating one coat of zinc-chromate
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epoxy primer yieldin approximately 0.2 mil dry film thickness. Oven bake

primer in accordance with manufacturer’s directions. Following application of

prime coat, apply by roll-coatin or spray coatin one coat of polyvinylldene

flouride to yield a minimum of 0.8 rail dry film thickness. Cure finish coat

in oven at approximately 600 degrees F. Finish color shall be black. Coat

interior surfaces of exterior face sheet, both sides of liner sheet, and

unexposed surfaces of trim with manufacturer’s standard epoxy primer.

8. INSTALLATION: All materlals shall be installed in strict accordance

with the manufacturer’s printed erection instructions, and the approved shop

drawings. Care shall be exercised in storing, handling, and installation to

prevent any damage to the panels. The panels shall be full height without

horizontal Joints. Panels shall be in full and firm contact with the supports
and with each other at side laps. Extreme care shall be exercised in drilling

pilot holes for fastenings to keep drills perpendicular. After drilling, all

metal filirs and burrs shall be removed from holes prior to installin
fasteners and washers. Size and spacing of fasteners used in erection shall

be as recommended by the manufacturer and shall be designed to withstand the

design loads specified herein.

8.1 General: Examine alignment of structural steel before erecting

composite metal sidle. Do not proceed with installation if structural steel

is not aligned to the tolerances set up by AISC’s "Code of Standard Practice

for Steel Buildings and Bridges". Erection shall be by the manufacturer’s own

erection division or a previously approved and licensed installer. Erection

shall be started correctly and the panels held true to line. Erect panels

with vertical lines plumb.

8.2 Joint Sealing Material: Sealing material of the type recommended by

the panel manufacturer shall be provided to seal all trim, flashing, closures,
and elsewhere as necessary to provide watertight construction.

8.3 Trim: All trim and related closures and accessories in connection

with the composite metal siding shall be provided as indicated and as

necessary to provide a watertight installation. Details of installation which

are not indicated shall be in accordance with the panel manufacturer’s printed

instructions and details or the approved shop drawings. Installation shall

allow for expansion and contraction of flashing.

9. FIELD REPAIR AND TOUCH-UP: Where panels or accessories have factory

finish damaged, repair in accordance with manufacturer’s touch-up system.

Repaired surfaces not acceptable shall be replaced without expense to the

Government.

---END---
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SECTION 07510. BUILT-UP BITUMINOUS ROOFING

1. APPLICABLE Pb3LICATIONS: The following publications of the issues

listed below, but referred to thereafter by basic designation only, form a

part of this specification to the extent indicated by the references thereto:

1.1 Federal Specifications:

SS-C-153C Cement; Bituminous, Plastic.

1.2 American Society for Testing and Materlals (ASTM):

D1-73

D173-7

D227-56 (1970)

D250-70

D312-71
D50-71

D517-70(1976)
D1863-68 (1977)
D2626-73

Primer for Use With Asphalt in Dampprooflng and

Waterproofing.
Woven Cotton Fabrics Saturated with Bituminous Substances

for Use in Waterproofing.
Coal-tar Saturated Roofing Felt for Use in Waterproofing
and in Construction Built-up Roofs.
Asphalt-saturated Asbestos Felts for Use in Waterproofing
and in Construction of Built-up Roofs.
Asphalt for Use in Constructing Built-up Roof Coverings.

Coal-tar Pitch for Roofing, Dampproofing and
Waterproofing.
Asphalt Plank.
Mineral Aggregate for Use on Built-up Roofs.
Asphalt Base Sheet for Use in Construction of Built-up

Roofs.

1.3 Corps of Engineers:

4 385-1-1 General Safety Requirements Manual.
1 June 1973

2. ROOFING SYSTEM: Roofing system shall be one of the following:

2.1 Type RTA: Rag felt, tar saturated, aggregate surfaced.

Materials per 100 sq. ft. of Roof (lbs. min., except where two

figures are indicated, they are the minimum and maximum)

Components Substrate

Expanded Polystyrene
Aggregate Roof Fill Insulation

Felt
RBO Ply 37 Ply 37
RT15 3 Plies 39 3 Plies 39
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Coal-tar pitch
On deck

Asphalt
Type III 25

Between plies Tar 75 Tar 75
Top Pouring Tar 70 Tar 70

Surfacing
Gravel 400 400
or Slag 300 300

Cut test
weight (ounces)

20.8 23.0 23.2 25.4

2.2 Type AAA: Asbestos felt, asphalt saturated, aggregate surfaced.

Materials per 100 sq. ft. of Roof (ibs. min., except that where two
figures are indicated, they are the minimum and maximum.

Components Substrate

Expanded Polystyrene
Aggregate Roof Fill Insulation

Felt
RB40 Ply 37 Ply 37
AA15 3 Plies 39 3 Plies 39

Asphalt
On substrate Type III 25
Between pls 45-60 45-60
Top pouring 60 60

Surfacing
Gravel 400 400
or Slag 300 300

Cut Test
weight (ounces)

18.6-20.8 21.0-23.2

3. QUALITY CONTROL: Approvals, except those required for field instal-

lations, field applications and field tests, shall be obtained before delivery

of materials to the project site.

3.1 Materials Tests and Test Reports: The testing requirements for
materials incorporated in referenced documents will be waived provided the
manufacturer submits certificates stating that previously manufactured
materials have been tested by recognized laboratories, that such materials
meet testing requirements specified, and that the materials furnished for this

project are of the same type, quality, manufacture and make as that tested.
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Copies of the test reports need not be submitted except as speclflcally
requested by the Contracting Officer.

3.2 Certificates of Conformance or Compliance: Before delivery of
materials, submit in triplicate, certificates from the manufacturer certifying
that materials provided are chemically and physically compatible with each
other and are suitable for inclusion within the total roof system specified
herein. The acceptance of certification shall in no case Jeopardize the
Government’s right to test materials when tests are deemed necessary to ensure
compliance.

3.3 Descriptive Data: Before delivery of any materials to the building
site, descriptive data on all roofing materials shall be submitted and
approved.

3. Field Tests:

3..I Field Samples of Built-Up Roofing (Cut Tests): After application

of the specified roofing felts and prior to the applying surfacing, field
samples of built-up roofing shall be taken from the deck in the presence of

the Contracting Officer. The Contracting Officer will inspect the sample for
specified number of plies, evenness of application of bitumen, bond between
plies, presence of harmful foreign materials, visable presence of moisture in

the sandwich; and wet insulation; and shall weigh the sample to determine
quantity of bitumen used. Samples shall be inches x 36 inches cut across
laps in felts in a manner to expose the specified number of plies. The -inch
edge shall coincide with an edge lap of felt and shall not be positioned over
an end lap. The cutting of samples, replacing of samples, and patching shall
be done at no additional cost to the Government. Areas where samples are to
be taken shall be seleded by the Contracting Officer immediately prior to
cutting. Roofing will not be permitted to proceed until all deficiencies
disclosed as a result of "cut-tests" have been corrected and approved.

(a) Number of Cut Tests: Not less than two samples shall be taken from
each 100 squares of roofed area, and at least one sample shall be taken from

each day’s application, regardless of the quantity applied. If the samples
taken show a deficiency, additional samples will be required in order to
determine the extent of the deficiency.

(b) Weight Tolerance: The test sample shall not weigh less th the
mti no? more tbatxi, cut test weights speotfied hereinbefore.

(c) Correction of Deficiencies: Where interply moppings are too light,
deficient areas shall have an additional ply of felt applied in a full mopping
of bitumen. Felt shall be applied with -inch side laps and end laps. Where
free water is discovered between the plies, the affected area shall be removed
and rebuilt in dry conditions. Where insulation is found to be wet, the

insulation shall be removed and new built-up roofing and insulation shall be

provided at no additional cost to the Government.
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(d) Sample Cuttln Device: A template shall be provided for cutting the

samples. The template shall be rectangular, 4 by 36 inches and shall be of a

type that will permit accurate cuttin of samples with standard roofin
knives. Cutting edges of knife shall be kept clean by washing tn proper

solvent after each cut.

(e) Scales: Scales shall be portable, graduated in ounces, and accurate
to 112 ounce.

(f) Patching Cut-out Area: Immediately after being weighed, the cut-out
sample shall be replaced. Should it become impossible to immediately replace

the cut-out sample in the roof, a new section of equivalent size and structure
shall be substituted. For non-nailable decks, the sample shall be replaced in

hot bitumen. For nailable decks, one ply of ply felt shall be inserted into

the openln from which the sample was taken and shall be sprinkle nailed to
hold it in place. The felt shall be coated heavily with plastic cement and
the cutout sample shall be pressed firmly into the plastic cement. The area

over replaced samples shall then be covered wlth 3 plies of ply felt, hot

mopped in place with the first ply overlapplnE the cutout area 4 inches on all
sides and each succeeding ply overlapping the preceedlng ply 4 inches on all

sides except that the final sheet shall be the full width of the roll,
centered over the sample.

3.4.2 Drain Sump Test: Drains shall be pluged and drain sumps shall be

filled with water for 24 hours to test watertightness. Careful measurement
shall be made of the water level at the beginning and end of the 24 hour

period. In the event that the water level falls, the water shall be removed
and the installation shall be thoroughly dried and inspected. Repairs or
replacement shall be made as directed, after which the test shall be repeated.
Work shall not proceed before approval and acceptance.

4. DELIVERY, STORAGE AND HANDLING: Manufactured roofing materials shall
be delivered in manufacturer’s original unopened containers and rolls with

labels intact and legible. Where materials are covered by a referenced speci-
fication number, the containers shall bear the specification number, type, and

class, as applicable. Materials shall be delivered in sufficient quantity to
allow continuity of work. Roll materials shall be handled so as to prevent
damage to edge or ends, shall be protected aalnst wettln and moisture

absorption, and shall be stored on end on clean raised platforms in dry

locations with adequate ventilation. Roll materials shall not be stored in

any building under construction until concrete, masonry work, ceramic tl]e,
and plaster are dry. Wet materials shall be marked and removed from the

project site. Immedlaely before application, roll materials shall be stored
for 24 hours in an area maintained at no lower temperature than 50 F.
more than one day’s supply of felts shall be stored on the roof at any tim,
stacked on pallets and completely covered with weatherproof protective
coverings whenever work is interrupted or when there is precipitation of any
kind, Covering shall be securely tied to the pallets in such a way as to be
completely weather-tlght and yet provide sufficient ventilation to prevent
condensation. Materials temporarily stored on the roof shall be located in
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approved areas and shall be distributed to stay within the indicated live load

lmits of the roof construction. Material handlin equipent shall be

selected and operated so as not to damage existing construction or applied

roofing. Storage, walking, wheeling or trucking will not be permitted
directly on roofing surfaces. Smooth, clean board or plank runways and

platforms shall be provided near supports as necessary to distribute weight to
conform to indicated 1lye load limits of the roof construction. Equipment for

roofing work shall be rubber tired.

5. MATERIALS:

5.1 Coal Tar Pitch:
degrees F.

ASTM D450, Type A, Softening Point 140 to 155

5.2 Asphalt:

Roof Slope (in./ft.) Speolfloatlon Softening Point (OF)

Up to and ASTM D312, Type I 135-150
including 1/2

5.2.1 Steep Asphalt:
degrees F.

ASTM D312, Type III, Softening point 180-200

5.3 Asphalt Primer: ASTM D41.

5.4 Bituminous Plastic Cement: SS-C-153. Type I shall be used for

asphalt saturated or coated materials and Type II for coal-tar saturated
materials.

5.5. Aggregates for Surfacing Built-up Roofing: ASTM D1863. Aggregates
shall be commercial grade, washed gravel, crushed stone, or crushed blast

furnace sla.

5.6 Nails and Fasteners: Nails shall be of galvanized steel, except
that hard copper nails shall be used with copper; aluminum or stainless steel

nails shall be used with aluminum; and stainless steel nails shall be used
with stainless steel. Fasteners shall be self-clinching type or penetrating

type as recommended by the manufacturer of the deck material. Nails and

fasteners shall be flush-drlven through flat metal discs of not less than

I-3/8 inch diameter. Metal discs may be omitted when one piece composite

nails or fasteners with heads not less than one inch diameter are used.

Unless otherwise specified, minimum wlthdrawal resistance of nails or

fasteners shall be 40 pounds each in the specifle decks, when driven.

5.6.1 Wood Nailers: Roofing nails for wood nailers shall be 11 gage,
barbed, zinc-coated nails with 7116 to 518-1nob diameter heads. Nails shall

be long enough to penetrate into the wood nailers at least 5/8-1neh.
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5.6.2 Expanded Polystyrene Aggregate Roof Fill: Special self-clinching
fasteners as recommended by the fill manufacturer shall be used.

5.6.3 Masonry or Concrete:
nailers are not provided.

Special hardened nails shall be used when

5.7 Metal Discs: Flat discs or caps of zinc coated sheet metal not
lighter than 28 gae and not less than I-3/8 inches in diameter. Disc shall
be formed to prevent dishing. Bell or cup-shaped caps are not acceptable.

5.8 Asphalt Plank:
I/2-inch.

ASTM D517, Type "b", thickness not less than

5.9 Felts for Built-up Roofing and Flashing:

Designation
(Symbol and
Nominal
weight) Use

RT15 Plyin
Felt

Felt Saturant Coatn Soeciflcation

Tar None ASTM D227
Min. wt. 13 ibs/sq.

AA15 Plyin Asbestos Asphalt None
Felt (Perforated)

ASTMD250
Min. wt. 13 ibs/sq.

RB40 Base Sheet R Asphalt Asphalt ASTMD2626
Type I or II, Min.
wt. 37 ibs/sq.

6. PREPARATION: The work shall be coordinated with that of the other
trades to assure that components which are to be secured to or stripped into
the roofing system are available and that flashing and counter flashing is
installed as the work progresses. Protective devices for safeguarding workers
exposed to slipping and falling hazards inherent in roofing operations, shall
be provided by the Contractor. The specific safety requirements are located
in Section 1926.500(d)(I) and 1926.451(u) of the Occupational Safety and
Health Act of 1970 and Section 22.C of the Corps of Engineers General Safety
Manual, 385-I-I.

6.1 Condition of Surfaces: All surfaces to which built-up roofing is to
be applied shall be examined to assure that their condition is satisfactory
for application of the roofing system. Particular attention shall be paid to
the requirements listed herein. All defects that will adversely affect proper
application of the roofing system shall be corrected and the surfaces shall be
inspected and approved immediately before the application of the roofing
materials.
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6.1. I In-place Materlals and Equlpment: All dralns, curbs, cants,
control Jolnts, expanslon Jolnts, perimeter walls, roof penetratlng

components, and equipment supports shall be in place.

6.1.2 Deck Surfaces: Surfaces shall be rigid, dry, smooth, and free

from cracks, holes, and sharp changes in elevation. The level of the deck

shall not vary more than 11-inch within an area 10 feet x 10 feet.

6.1.3 Decks: Decks shall have been designed and built with adequate

slope to provide free dralnae to the drains without pondlng water between

supporting members, and shall be adequate to support and securely hold the

roofing system by the specified method of attachment.

6. I. Walls and All Vertical Surfaces: Walls and all vertical surfaces,

to which roofing is to be flashed shall have been so constructed as to be

waterproof above the flashing line, and in all cases, shall permit nailing of

the base flashing.

6.1.5 Wood Nailers: Treated wood nailers shall be in place at all eaves

and openings and intersections with vertica/ surfaces for securing of roofing

felts, edging strips, gravel stops, and roof fixtures. Embedded nailers shall

be flush with deck surfaces, unless otherwise indicated. Where roof

insulation is indicated, nailers shall be same thickness as the insulation,

unless otherwise indicated.

6.1.6 Cants: Cants shall be securely fastened in place in the angles

formed by walls and other vertical surfaces as backing for the base flashing.

The angle of the cant shall be 45 and the height of the vertical, leg at

least inches. Non-nailable insulation board, lightweight insulating

concrete fill, or asphaltic fill cants are not acceptable.

6.1.7 Expanded Polystyrene Aggregate Roof Fill: Roofing materials shall

not be applied until after the material has been properly cured and seasoned

and all shrinkage has occurred.

6.1.8 Insulation: Surface shall be smooth and even without broken or

cracked boards.

8.2 Priming of Surfaces:

8.2. Masonry Surfaces: Masonry surfaces which are to receive flashing

shall be coated uniformly with asphalt primer at the rate of one gallon per

100 square feet. The primer shall be allowed to dry thoroughly prior to

application of the flashing materials.

6.2.2 Flanges: Flanges of metal gravel stops, edging strips, flashing

collars, and accessories shall be primed and allowed to dry thoroughly prior

to stripping into the roofing system.
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7. APPLICATION: The application of the complete roofing system,
including top surfacing, shall be finished in one operation. Top surfacing
shall be brought up to within 3 to 5 feet of the llne of termination of each
days work, and all exposed felts, including base sheets, shall be protected
with a glaze coat of hot bitumen applied at a rate of not less than 25 pounds
per 100 square feet. Where insulation is speclfled, the appllcatlon of the
built-up roofing shall follow the laying of the insulation by an amount
limited by the minimum working spaoe required for the operation. In all
procedures in which hot bitumen is used in the bonding of materials to each

other, or in laminating plies of felt into composite membrane, the operation
shall be such that the application of the material which is laid into the
bitumen shall follow i,,,ediately behind the application of the hot bitumen.
There shall be no working ahead with the bitumen. The bitumen must be
completely fluid, with mop temperatures within the range specified at the

instant the superimposed material comes Into contact with the bitumen. Felts
and surfacing aggregates shall be embedded In, not lald on, the bitumen.
Application of bitumen between membrane plies shall be such as to produce

voldless coverage and complete penetration of the bitumen, both into the felt
above and into the felt below. As sheet materials are being rolled into the
hot bitumen, they shall be immediately and thoroughly broomed down to
eliminate any air which might have been trapped and to provide tight, smooth
laminations without wrlnkles, buckles, kinks, or fish mouths. Complete
application of the roofing system shall be without pockets and blisters. The
practice of laying the felts dry and turning back the laps for mopping between
plies will not be permitted. Roofing felts shall be applied at right angles
to the roof slope so that the direction of flow of water is over, and not
against the laps. All roofing plies shall be extended to the top of the cant
strips. Felts shall be trimmed to a neat fit around vent pipes, roof drains
and other projections through the roof.

7.1 Environmental Conditions: Applications will not be permitted during
inclement weather or when air temperatures are below 40 degrees F or are
expected to go below 40 degrees F within 24 hours after application, or when
there is ice, frost, surface moisture or visible dampness on the roof deck.

7.2 Protection of Property:

7.2.1 Flame Heated Equipment: Flame heated equipment shall be located
and used so as not to endanger the structure or other materials on the site or
adjacent property. Flame heated equipment shall not be placed on the roof of
any structure. Ample fire extinguishers shall be provided and maintained.

7.2.2 Protective Covering: Protective coverings shall be installed at
all paving and building walls adjacent to hoist and kettles prior to starting
the work. Protective coverings shall be lapped at least 6 inches, shall be
secured against wind, and shall be vented to prevent collection of moisture on
covered surfaces. Protective coverings shall remain in place for the duration
of the roofing work.
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7.2.3 Speclal Protection: Speclal protection shall be provided, or

heavy traffic shall be avoided on completed work when ambient temperature is

above 80 degrees F.

7.2. Damaged Work or Materials: Work or materials damaged during the

handling of bitumen and the installation of materials shall be restored to

original condition or shall be replaced with new materials.

7.2.5 Joints: Joints in deck shall be sealed as necessary, to prevent

drlppage of bitumen into building or down exterior walls.

7.3 Heating of Bit,-,en: Solid bitumen shall be broken up on a clean

surface, free of dirt and debris, and shall be carefully heated in kettles so

designed as to prevent direct contact of flame with surfaces in contact with

the bitumen. Kettles shall be provided with visible thermometers and

thermostatic controls set to the temperature limits specified. Controls shall

be maintained in working order and shall be kept callbrated. Accurate "plus

or minus two degrees" immersion thermometers shall be used frequently to check

temperatures of the bitumen. When temperatures exceed maximums specified, the

bitumen shall be rejected and removed from the site. Upon determination that

the temperature of the bitumen, at the instant of application iS below

minimums specified, the affected roofing shall be removed and replaced.

Cutting back, adulterating, or fluxing of bitumen, or prolonged storage at

temperatures above storage temperatures specified will not be permitted.

7.3.1 Temperature Limits for Bitumens: Bitumens shall be heated within

the following ranges:

Minimum

Btumen Temp.. OF
Best Maximum

O O
Bane F

Storage_
Temo., F__---

Coal-tar pitch
ASTM D50, Type A

300 325-375 400 350

Asphalt, ASTM D312, 300 350-00 25 350
Type I

Asphalt, ASTM D312, 350 00-430 475 425
Type III

7.4 Bitumen Stops: Bitumen stops shall be provided at roof

edges, openings, and vertical projections prior to application of the roofing

felts. Bitumen stops shall be formed with two 12-inch wide strips of ply felt.

Strips shall be laminated with, and set into a bed of bituminous plastic

cement with one half of the width overhanging the edge of the roof or opening.

Where nailers are present, the strips, additionally shall be nailed with

roofing nails spaced 12 inches o.c. After roof membrane is in place, the free

portion of the strips shall be folded back over the roof membrane and embedded

in a continuous bed of bituminous plastic cement. The gravel stop, where

indicated, shall be embedded in bituminous plastic cement on top of the
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envelope formed by the turn-back and shall be secured with compatible roofing

nails spaced 3 inches o.c. Metal btt,..en stops as specified in section

entitled "Flashing and Sheet Metal" may be provided in lieu of the felt

bitumen stops at the Contractor’s option.

7.5 Base Sheets: Base sheets shall be applied with each sheet lapping 4

inches over the preceedtng sheet. End laps shall not be less than 6 inches

and shall be staggered a minimum of 12 inches. Unless otherwise recommended

by roofing manufacturer, nail base sheet at expanded polystyrene aggregate

roof fill on 9 inch centers 2 inches from edge lap and down the center of each

sheet on 9 inch centers. All nailing shall be concealed by overlying sheets

of roofing material.

7.6 Plying Felts: The application of plying felts shall be progressive

and continuous (shingle fashion) and not split (or phased). Starter sheets of

plying felts shall be provided to maintain the specified number of plies

throughout the roof. Laps and starter sheet widths for 36-inch felts shall be

as followa

Number
of plies

Laps (inches) Starter sheet
widths (inches)

3 24-2/3 12, 24, and 36

NOTE I: End laps shall not be less than 6 inches and shall be staggered a

minimum of 12 inches.

7.7 Water Cutoffs: Water cutoffs shall be provided to protect
insulation at the end of each day’s work or when rain or snow is imminent.

Water cutoffs shal consist of two strips of plying felt applied to exposed

edges of the insulation. The first strip shall extend 6 inches on the roof

deck, carry up and over the insulation and roofing and extend 6 inches on top

of the roofing. The second ply shall lap the first 3 inches on each side.

Strips shall be hot mopped to the roof deck, the roofing felts, and to each

other, but mopping shall be withheld from the exposed edges of the insulation.

Before resuming the next day’s application, the protective felts along the

vertlcal edge of the insulation shall be cut, exposing the insulation.

7.8 Flashing: Built-up bituminous flashing shall be provided in the

angles formed where roof decks abut walls, curbs, ventilators, pipes, and

other vertical surfaces, and where necessary to make the work watertight.

Flashing shall be installed after all plies of roofing have been applied but

before the top surfacing is applied. Base flashing shall be built-up of

inorganic felts. Cap flashing shall be metal as specified in another section.

7.8.1 Base Flashing: Built-up bituminous base flashing shall consist of

3 plies of AA15 felts. Each ply shall be embedded in a uniform trowelling of

bituminous plastic cement not less than 1/16-1nch thick. All felts shall be

smoothed and pressed firmly into place so that a uniformly attached and

completely laminated membrane results. Felts shall extend not less than 6, 9,
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and 12 inches respectlvely over the roofing membranes beyond the toe of the
cant and not less than q inches or more than 10 inches above the top of the
cant on vertical surfaces. Ends of felts shall be lapped not less than 12
inches and shall be sealed watertight with bituminous plastlc cement. End
laps shall be staggered. Top edges of base flashlng system shall be nailed to
nailers with large head roofing nails through metal discs spaced not more than
10 inches o.c. on a llne I-I/2 inches below the top of the felts. The
finished base flashlng shall be heavlly coated with bituminous plastlc cement
I/8-1nch thick, extending frc one inch above the top of the flashlng felts on
the vertical surface to one inch beyond the edge of the flashlng felts on the
roof surface.

7.8.2 Strip Flashing: Flanges of sheet metal work to be incorporated
into the roofing system shall be set into a uniform 1/16-1nch minimum thick
bed of bituminous plastic cement and shall be stripped-in with two layers of
plying felt cemented to the top of the flanges and to each other with
1/16-1noh beds of bituminous plastic cement. The felts shall extend 3 and 6
inches, respectively, beyond the edges of the flanges and shall cover the
flanges.

7.8.3 Flashing at Roof Drain Sumps: Roof drains are specified in
another section. Sumps shall be provided for roof drains, as indicated.
Treated wood nailers shall be provided around the perimeter of sumps as
indicated. Each sump shall be lined with two sheets of fabric membrane
conforming to the requirements of ASTH D173. The two sheets shall be cemented
in place and to each other with bituminous plastic cement not less than 1/16
inch thick for each coating. Each sheet shall be allowed to dry prior to the
applloatlon of the suooeedlng sheet. The sheets shall extend inches and 6
Inches respectively beyond the edges of the sump on top of the roofing
membrane. A prefabrloated sump pan of 6-pound lead shall be provided under
section entitled "Flashing and Sheet Metal". The edges of the pan shall form
a gravel stop with a inch flange. The flange shall be set on top of the
extended edges of fabric membrane in a uniform 1/16-1noh bed of bituminous
plastlc cement and nailed 3 Inches o.o. to the wood nailer. The flange shall
be stripped in with two layers of plying felt cemented to the top of the
flange and to each other with 1/16-1nch beds of bituminous plastic cement.
The first layer of felt shall be 10 inches wide, and the second layer 12
inches wide. The fabric membranes and lead sump pan shall be neatly fitted,
pressed into a heavy coat of bituminous plastic cement applied to the roof
drain flange, and shall be securely clamped in the flashing clamping ring.
Extreme care shall be taken to assure that clamped members are free from
wrinkles and folds. Top surfacing shall not be applied until drain, sump test
requirements, specified hereln, have been met.

7.9 Top Surfacing: Surfacing materials, in the quantities hereinbefore
specified, shall be applied after felt flashings, and tests, repairs, and
corrective action have been completed and approved.

7.9.1 Aggregate Surfacing: Aggregate surfacing shall consist of clean,
dry aggregate, as specified hereinbefore, embedded in a flood coat of hot
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bitumen poured from a dipper. Bitumen shall conform to the slope andtemperature requirements specified herein. Aggregate shall be placed in amanner required to form a compact, embedded overlay. To aid, in proper
embedment, aggregate may be lightly rolled, provided that there is no damageto the built-up roofing membranes. Surfacing aggregate shall not be embeddedin areas over which protection courses or walkways are to be installed. Looseaggregate shall be swept up and removed from the roof.

7.10 Asphalt Planks: Asphalt planks shall be installed over roofingsystem where indicated and in accordance with manufacturer’s directions.Install planks to provide proper drainage frem back to front. Joints, if
required, shall not be more than 112-inch. After the placing of the planks,top surfacing shall be completed up to all edges of the installed planks.

7.11 Clean-up: All debris, scraps, containers, and all other rubbishand trash resulting from the installation of the roofing system, shall beremoved from the Job site each day.

8. INFORMATION CARD: A typewritten card, framed under glass, in aweather-tight frame, shall be provided for each roof. This card shall containthe information listed on the sample roof data card. The card shall beinstalled near the point of access to the roof, as directed. A duplicate cardshall be submitted to the Contracting Officer.

---END---
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8.1 Sample Roof Data Card:

ROOFING AND SHEET METAL. IORK
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SECTION 07600. FLASHING AND SHEET METAL

I. APPLICABLE PUBLICATIONS: The following publications of the issues

listed below, but referred to elsewhere by basic designation only, form a part

of this specification to the extent indicated by references thereto:

1.1 Federal Specifications:

0-F-506C
HH-I-1030A
& Am

QQ-C-576B
& Am

QQ-L-20 IF
&Am2

QQ-S-571E
&Am2

QQ-S-775E
SS-C- 153C
TT-S-227E
&Am3

TT-S-230C
& Am 2

Flux, Soldering; Paste and Liquid.
Insulation Thermal (Mineral Fiber, for Pneumatic or Poured

Application).
Copper Flat Products with Slit, Slit and Edgerolled,

Sheared, Sawed, or Machined Edges, (Plate, Bar, Sheet and
Strip).
Lead Sheet.

Solder; Tin Alloy; Lead-Tin Alloy; and Lead Alloy.

Steel Sheets, Carbon, Zinc-Coated.

Cement; Bituminous, Plastic.
Sealing Compound; Elastomerlc Type, Two Component (For
Calking, Sealing, and Glazing in Buildings and Other

Structures).
Sealing Compound; Elastomeric Type, Single Component (For
Calking, Sealing and Glazing in Buildings and Other
Structures).

1.2 Military Specification:

MIL-P-21035
& Am

Paint, High Zinc Dust Content, Galvanizing Repair.

1.3 American Society for Testing and Materials (ASTM) Publications:

A36-75
A366-72
B117-73
B209-77
B221-76a
D41-73

D1784-75

D2244-68
D2247-68(1973)
D523-67(1972)
D659-74
D968-51(1972)

Structural Steel.
Steel, Carbon, Cold-rolled Sheet, Commercial Quality.

Salt Spray (Fog) Testing.
Aluminum-Alloy Sheet and Plate.
Aluminum-Alloy Extruded Bars, Rods, Shapes, and Tubes.
Primer for Use with Asphalt in Dampproofing and

Waterproofing.
Rigid Poly (Vinyl Chloride) and Poly-1, 2 Dichloroethylene

Compounds.
Color Difference of Opaque Materials.

Coated Metal Specimens at 100 Percent Relative Humidity.

Specular Gloss.
Chalking of Exterior Paints.
Abrasion Resistance of Coatings of Paint, Varnish,
Lacquer, and Related Products by the Falling Sand Method.
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D1737-62(1973) Elongation of Attached Organic Coatings with Cylindrical

Mandrel Apparatus.

1.4 American Welding Society Standards (AWS):

DI.1-75 (with 1976 Structural Welding Code.
& 1977 revisions)

1.5 Sheet Metal and Air Conditioning Contractors National Association,
Incorporated (SMCNA):

Architectural Sheet Metal Manual (1972).

2. QUALITY CONTROL: Approvals, except those required for field

installations, field applications, and field tests, shall be obtained before

custom fabrication is started and before delivery of materials or equipment to
the project site.

2.1 Test Requirements for Coating System:
herein shall meet the following test requirements:

Coating system specified

2.1.1 Gloss: 30 +_ reflectivity at 60 degrees according to ASTM D523.

2.1.2 Abrasion Resistance:
according to ASTM D968.

Coefficient of abrasion of 67 minimum

2.1.3 Pencil Hardness: "F" minimum.

2.1.4 Solvent Resistance: 100 Double MEK rules minimum.

2.1.5 Adhesion: No pick-off when tape tested over 1/16 inch crosshatch.

2.1.6 Salt-Spray: Few scattered blisters no larger than ASTM #4
according to ASTM B117 and no more than 1/16 creepage from areas scribed to
bare metal after 500 hours.

2.1.7 Humidity Resistance: Few scattered blisters no larger than ASTM

#4 according to ASTM D2247 after 1,000 hours.

2.1.8 Chalking Resistance: No greater than ASTM D659 number 8 rating

according to ASTM D659 after exposure for 5000 hours in Sunshine Arc
Weathermeter XWR using 60/60 cycle.

2.1.9 Color Change: No greater than 5 NBS units as determined in

accordance with ASTM D2244 after removal of external deposits and after

exposure for 5000 hours in Sunshine Arc Weatherometer XWR using 60/60 cycle.

2.1.10 Water Immersion: No pick-off when tape tested over crosshatch
area after immersion in aerated distilled water 80 degrees +/-10 degrees F after
500 hours.
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2.1.11 Formability: No failure in adhesion or rupture of coating when

tested according to ASTM D1737 withstanding 180 degree bend around I/8 inch

mandrel.

3 SUBMITTALS

3.1 Tests and Certificates: The testing requirements for materials

incorporated in referenced documents will be waived provided the Contractor
submits certificates from the manufacturer stating that materials furnished

for this project conform to all requirements of this specification and the
referenced documents. Copies of the test reports need not be submitted except
as specifically requested by the Contracting Officer.

3.1.1 Sample Certificate: The certificate shall not contain statements
that could be interpreted to imply that the product does not meet all

requirements specified, such as "as good as’; "achieve the same end use and

results as materials formulated in accordance with the referenced
specification"; "equal or exceed the service and performance of the specified
material". The certificate should simply state that the product conforms to
all requirements specified.

SAMPLE CERTIFICATE

The manufacturer hereby certifies that all following products being furnished

for this project conform to all requirements of the project specifications and

the respective reference specifications:

MANUFACTURER AND PRODUCT REFERENCE SPECIFICATION

John Doe Company
Galvanized Steel ASTM A525

SIGNATURE AND TITLE

3.2 Shop Drawirs: Shop drawings of all sheet metal items indicating

thicknesses, dimensions, fastenings and anchoring methods, expansion Joints,
and other provisions necessary to provide thermal expansion and construction,
shall be submitted and approved before delivery of material to the site.

3.3 Samples: Samples of the following materials shall be submitted and
approved before delivery of the material to the site:

(a) Sealant Tape: Two feet length.

(b) Sheet Metal: Two samples of sheet and extruded aluminum with finish

as specified.
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4. REQUIR4ENTS: The work includes metal flashing and sheet metal.
Through wall flashing In masonry, flashings used in connection with composite
metal siding, and preformed metal roofing are specified in other sections.

Flashing and sheet metal work for Public Works Bulldlng is specified in

section entitled "Preformed Metal Roofing and Fascia".

5. DELIVERY, HANDLING AND STORAGE: Materials shall be adequately
packaged and protected during shipment and shall be inspected for damage,
dampness, and wet-storage stains upon delivery to the Job site. Damaged or

permanently stained materials that cannot be restored to llke-new condition
shall be removed from the site and shall be replaced at no addltlonal cost to
the Government. Sheet metal items shall be handled carefully to avoid damage
to surfaces, edges and ends. Crated materlals shall not be uncrated until
ready for use. Materlals shall be stored in dry, weather-tlght, ventilated

areas untll Immediately before Installatlon.

6. MATERIALS: Materials shall conform to the respective specifications
and to the requirements specified herein. Sheet metal items shall be

furnished in 8 to 10 foot lengths. Single pieces less than 8 feet long may be
used to connect to factory fabricated inside and outside corners, and at ends

of runs. Accessories and other items essential to complete the sheet metal

installation shall be provided and shall be of the same material as the items
to which they are applied.

6.1 Copper, Sheet and Strip: QQ-C-576, llght oold rolled temper.

6.2 Lead Sheet: -L-201, grade B, aluminum weight, q lbs. per square
foot unless otherwise indicated or specified.

6.3 Steel Sheet, Zinc Coated (Galvanlzed): -S-775, Type I, Class d.

6.4 Alumlnum Sheet:
finished where indicated.

ASTM B209, alloy 3003, mill finish, except pre-

6.5 Soldering Flux: O-F-506, Type I, Form A or B.

6.6 Solder: 0-S-571, composition Sn 50 for copper.

6.7 Polyvinyl Chloride Reglet: ASTM D178, Type II, O.075-inch minimum

thickness.

6.8 Prefabricated Waterdam and Fascia:

6.8.1 Fascia: Extruded from .125 inch thick 6063-T5 aluminum alloy

conforming to ASTM B221, preflnlshed where indicated.

6.8.2 Rocker Flashing: Sheet aluminum, .032 inch thick, 3003-H14 alloy

conforming to ASTM B209.
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6.8.3 Water Dam:
QQ-S-775, Type I, Class d.

Steel sheet, zinc-coated, 20 gage conforming to

6.8.4 Screws: Stainless steel No. 12 by l-inch pan head, Type A sheet
metal with neoprene bonded to stainless steel washer.

6.9 Sealant Tape:
sealant.

A I00% solids, polyisobutylene-butyl preformed

6.10 Membrane Waterproofing Envelope: Reinforced flexible flashing
composed of two 25-mii layers of a specially compounded plasticized polymeric
vinyl fused together through a 10 by 10 woven glass fiber reinforcement in
between the two layers. Adhesive for Joints shall be as recommended by the
membrane waterproofing envelope manufacturer.

6.11 Loose Fill Insulation: Loose fill insulation installed in membrane
waterproofing envelope shall conform to HH-I-1030, Type II, Class A.

6.12 Bituminous Plastic Cement: SS-C-153, Type I with asphalt roofing
felts and Type II with coal-tar roofing felts.

6.13 Asphalt Primer: ASTM D41.

6.14 Fasteners: Fasteners shall be the same metal or a metal compatible
with the item fastened. Bronze, brass, or hard copper shall be used to fasten
copper materials; aluminum fasteners shall be used with aluminum; and
stainless steel fasteners shall be used to fasten dlsslmilaP materials.

6.15 Sealant or Calking Compound: TT-S-227, Type II or TT-S-230, Type
II.

7. FINISH COATING: Finish coating on all exposed surfaces of sheet

metal, where indicated, shall be a polyvinylldene fluoride (PVF2) coating
based on fluorocarbon resins. The percent of fluorocarbon resin shall be not
less than 70 percent. After pretreatment of metal substrate as prescribed by
coating manufacturer, apply by roll-coatlng or spray-coatlng one coat of
zinc-chromate epoxy primer yielding approximately 0.2 mll dry film thickness.
Oven bake primer in accordance with manufacturer’s directions. Following
application of prime coat, apply by roll-coatlng or spray coating one coat of
polyvinylldene fluoride to yield a minimum of 0.8 mll dry film thickness.
Cure finish coat in oven at approximately 600 degrees F. Finish color shall
be black. Coat unexposed surfaces of sheet metal with manufacturer’s standard
epoxy primer.

8. FABRICATION: Sheet metal items shall be fabricated to the thickness
shown in Table I and multiple lengths of items shall be Joined together as
shown in Table II.

9. INSTALLATION: Surfaces to receive sheet metal shall be plumb and
true, clean, even, smooth, dry and free from defects and projections which
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might affect the application. Installation of Items not shown in detail or
not covered by specifications shall meet the applicable requirements of the

SMACNA’s "Architectural Sheet Metal Manual". Joints used in installation of

flashln and sheet metal shall be as specified in Table II, except as
specified otherwise.

9.1 Workmanship: Sheet metal work shall be installed wlth line,
arrlses, and anles sharp and true. Exposed surfaces shall be free

vBblewaye,-..,a buckle, and tool marks. Exposed edges shall be folded
y form I/2-1nch hem he concealed side. Sheet metal exposed

t the weather shall be watertight with provlslons for expansion and
6orac1on.

9.2 Nailing: Nailing shall be confined generally to sheet metal having
a width of less than 18 inches, except as indicated or specified otherwise.
Nailing of flashings shall be confined to one edge only. Nails shall be
evenly spaced not over 3 inches on centers and approximately I/2-1nch from

edge unless otherwise specified or indicated. Face nailing will not be
permitted. Where sheet metal is applied to other than wood surfaces, detailed
shop drawings shall include locations for sleepers and nailing strips required

to properly secure the work. Sleepers and nailing strips are specified in

another section.

9.3 Cleats: Cleats shall be provided for sheet metal where indicated
and shall be continuous. Cleats shall be of the same material and thickness
as the sheet metal being installed. Cleats shall be secured with nails spaced

inches on centers and the cleat folded back over the nailheads. The other
end shall be locked into the seam.

9. Bolts, Rivets, and Screws: Bolts, ivets, and screws shall be

installed where indicated or required. Compatible washers shall be provided
where required to protect surface of sheet metal and to provide a watertight
connection.

9.5 Seams: Seams shall be straight and uniform in width and height.
Solder shall not show on the face.

9.5.1 Flat-lock Seams:
3/4-inch wide.

Flat-lock seams shall finish not less than

9.5.2 Lap Seams: Lap seams, when soldered, shall finish not less than
one inch wide. Lap seams, not soldered, shall overlap not less than 3 inches.

9.5.3 Loose-lock Expansion Seams: Loose-lock expansion seams shall be

not less than 3 inches wide, and shall provide not less than one inch movement
within the Joint. Joint shall be completely filled with sealant, applied at
not less than I/8-1nch thick bed.

9.5. Flat Seams:
flow.

Flat seams shall be made in the direction of the

05-77-7526
07600-6



9.6 Soldering, Welding and Mechanical Fastening: Where soldering is

specified herein it shall apply to copper items. Welding is specified for

mill finish aluminum of thickness greater than O.040-ineh. Where mechanical

fastening is specified for aluminum, it shall apply to aluminum 0.040-inch or

less in thickness unless otherwise specified. Al,um O.O40-ich or less in

thickness shall either be lapped for expansion Joints or lock-Joined,
mechanically fastened, and filled with sealant as recommended by the aluminum.

manufacturer.

9.6. I Soldering: Edges of copper shall be pretinned before soldering is

begun. Soldering shall be done slowly with well heated soldering irons so as
to thoroughly heat and completely sweat the solder through the full width of

the seam. Soldering shall follow immediately after application of the flux.

Upon completion of soldering, the acid flux residue shall be thoroughly
cleaned from the sheet metal with a solution of washing soda in water and
rinsed with clean water. Joints in aluminum sheets O.040-inch or less in

thickness shall be made mechanically and sealed with the sealant specified:
Alumlnum shall not be soldered.

9.6.2 Welding of Aluminum: Joints in mill finish aluminum sheets more
than 0.040-1nch thick shall be welded. Welding shall be of the inert-gas,
shield-ac type. The procedures, the appearance and quality of welds made,
and the methods used in correcting welding work shall confor to AWS Standard

DI.1.

9.6.3 Mechanical Fastening of Aluminum: No. 12 aluminum alloy sheet

metal screws or other suitable aluminum alloy or stalnless steel fasteners
driven in holes made with a No. 26 drill, shall be used in seeurlng side laps,

end laps and flashlngs. Maximum spacing for fasteners shall be 12 inches O.C.
Where end lap fasteners are required to improve closure, they shall be located
not more than 2 inches from the end of the overlapping sheet.

9.7 Protection fom Contact of Dissimilar Materlals:

9.7.1 Copper: Copper coming in contact with dissimilar metal shall be

painted with heavy-bodied bituminous paint, or shall be separated by means of
moisture proof building felts.

9.7.2 Aluminum: Aluminum shall not contact other metals except zinc or
zinc coating. Where aluminum contacts another metal, the dissimilar metal

shall be painted with a prime coat of zlnc-chromate primer followed by two
coats of aluminum paint.

9.7.3 Metal: Metal in contact with mortar, concrete, or other masonry
materials shall be painted with alkali-reslstant coatings such as heavy-bodied
bituminous paint.
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9.7.4 Wood: Wood or other absorptive materials that may become
repeatedly wet and in contact with metal shall be painted with two coats of
a1nlnum paint or a coat of heavy-bodled bituminous paint.

9.7.5 Dissimilar Metal: Dissimilar metal shall be painted with a
non-lead-plgmented paint if drainage from it passes over alnlnum.

9.8 Provision For Expansion And Contraction: Expansion and contraction
joints shall be provided at not more than 40-foot intervals, except as
specified otherwise. Where the distance between the last expansion joint and
the end of the continuous run is more than half the required interval spacing
an additional Joint shall be provided. Joints shall be evenly spaced.
Extruded aluminum waterdam and fascia shall be joined by expansion and
construction Joints at not more than 12 foot spacings. Sheet aluminum shall
be provided with expansion and contraction Joints at not more than 32 foot
intervals.

9.9 Counterflashing: Except where indicated or specified otherwise,
counterflashlng shall be inserted in reglets located from 9 to 10 inches above
roof decks and shall extend down vertical surfaces over upturned vertical leg
of base flashings not less than 3 inches. Exposed edges of counterflashing
shall be folded I/2-1nch. Where stepped counterflashlngs are required, they
may be installed in short lengths or may be of the preformed one-plece type.
End laps in counterflashings shall be not less than 3 inches and shall be made
weathertlght with plastic cement. Lengths of metal counterflashlngs shall not
exceed 10 feet. The flashings shall be formed to the required shapes before
Installation. Corners shall be formed to the required shapes hefo...iallation., Corners shall be faotor-,.fo...wl.tInts-not
i-i,he anle Flashlngs shall be secured in the reglets with lead
wedges spaced not to xceed 18 inches apart; on short runs, wedges shall be
placed closer together. Calked-type reelers or raked Joints which receive
counterflashings shall be filled with calking compound. The concealed edge of
counterflashings built into masonry or concrete walls shall be turned up not
less than I/4-inch and shall extend not less than 2 inches into the walls.
Counterflashlng shall provide a spring action against base flashing.

9.10 Metal ReElers: Metal reglets shall be of the calked type or of the
friction type.

9.10.1 Calked-type Reglets: Calked-type reglets shall have rounded
edges and metal strap brackets or other approved anchors for securing to the
concrete forms. They shall be provided with an approved type core to protect
them from injury during the installation. Built-up mitered corner pieces
shall be provided for internal and external angles. Flashing shall be wedged
in the reglets with lead wedges every 18 inches and shall be calked full and
solid with an approved compound.

9.10.2 Friction-type Reglets: Friction-type reglets shall have flashing
receiving slots not less than 518-inch deep and one-lnch jolnting tongues and
shall be provided with upper and lower anchoring flanges. The flashing shall
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be inserted the full depth of the slot and locked therein by indentations made
with a dull-pointed tool.

9.11 Polyvlnyl Chloride Reglets: Rigid polyvlnyl chloride reglets may
be provided in lleu of metal reelers, at the Contractor’s option.

9.12 Gravel Stops and Roof Edge Fascias: Gravel stops and fascias shall

be prefabricated in the shapes and sizes indicated and in lengths not less

than 8 feet with I/2-1nch Joints for expansion and contraction. Flange shall
extend onto roof deck as indicated. Frefabrloated mitered corners sh11e
provided for internal and external cornef Gravel stops and fascias shall e
installed after all plies of the roofIln membrane have been applied, but
before the flood coat of bitumen is applied. The roof flange of gravel stops
and fascias shall be primed both sides with an asphalt primer. After primer

has dried, the flange shall be set on top of the roofing felts in a 118-inch
thick bed of plastic cement. The flange shall be nailed securely to wood
nailer with large-head roofing nails I-I12 inches long spaced not more than 3
inches on centers. Strip flashing of flanges is specified in section entitled
"Built-up Roofing". The lower edge of fascias shall be hooked at least
3/4-inch over a continuous hook strip of the same material bent outward at an

angle of 45 degrees to form a drip. The hook strip shall be nailed towood
nailer at 4 inches maximum on centers. Where fastening is made to concrete or
masonry, screws spaced 12 inches O.C. shall be used and shall be driven in
expansion shlelds set in the concrete or masonry. Where necessary, hook
strips shall be installed over 1/16-1nch thick compatible spacer or washers.
Cover joints of gravel stops and fascia with an 8-1nch wide cover plate.
Under cover plate lay strips of I/8-inch thick by l-inch wide sealant tape,
located I/2-1nch behind each edge of cover and between cover plate and gravel
stops and fascia. Fill remaining I/2-1nch space on each side of cover plate
with sealant as specified herein. Face nailing will not be permitted.
Extruded aluminum gravel stops and fascias shall be installed in accordance
with the manufacturer’s instructions.

9.13 Gutters: The gutters shall be the hung type and of the shape
indicated. Gutters shall be supported on underside by brackets that pePmlt
free thermal movement of the gutter. Gutters shall be provided in sizes
indicated cemplete with mitered corners, end caps, outlets, brackets, and
other accessories necessary fop installatlon. The outer edge of gutter shall
be beaded or reinforced with a stiffening bar indicated of material compatible
with gutter. Gutters shall be fabricated in sections not less than 8 feet
long. The sections shall be lapped a minimum of one inch in the direction of
flow. Aluminum gutters shall be Joined with riveted sealed Joints.
Expansion-type slip joints shall be provided midway between outlets. Gutters
shall be installed below the slope line of the roof so that snow and ice can
slide clear. Gutters shall be supported on approved type adjustable hangers
spaced not more than 30 inches on centers. Gutters shall be adjusted to slope
uniformly to outlets, with high points occurring midway between outlets.
Hangers and fastenings shall be fabricated from metals eompatlble with the
gutters.
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9.14 Downspouts shall be of flat metal, of the shapes and sizes
indicated, and shall be provlded complete including elbows and offsets.
Downspouts shall be provided in approximately 10-foot lengths; end joints
shall telescope not less than I-I/2 inches, and longitudinal joints shall be
locked. Gutter outlets shall be provided with wire ball strainers of a
standard type for each outlet. Strainers shall fit tlght]y into outlets and
shall be of the same material used for gutters. Downspouts shall be kept not
less than one inch away from walls and shall be fastened to the walls at top,
bottom and at not to exceed 5 foot centers intermediately between, with
approved type leader straps oP concealed rack-and-pin type fasteners; straps
and fasteners shall be formed from metal compatible with the downspouts,
Downspouts terminating in splash blocks shall be provided with elbow-type
fittings. Concrete splash blocks are specified in another section.

9.15 Sumps for Roof Drains: Roof drains are speolfied in another

section. Sumps 30 inches square shall be provided for roof drains. A
prefabricated pan of 6 pound lead shall be set in a full bed of plastic cement
in fabric lined sump specified in section entitled "Built-up Bituminous

Roofing". The edges of the pan shall form a gravel stop with a inch flange.
The flange shall be set on top of the roofing felts in a bed of plastic cement
and nailed 3 inches on center to a wood nailer. Strip flashing of flanges is

specified in section entitled "Built-up Bituminous Roofing". The flashing
ring on the drain shall be heavily coated with plastic cement before the

membranes and the pan are installed. The membranes and the sump pan shall be

clamped securely in the flashing clamping ring. Sumps shall be tested for
leaks before roofing work is completed.

9.16 Scuppers: The interior of scupper openings shall be lined with
sheet metal. The lining shall extend through and project outside of the wall

to form a drip on the bottom edge and shall be formed to return not less than

one inch against the face of the outside wall at the top and sides. Outside

edges shall be folded I/2-1nch on all sides. The perimeter of the lining

shall be approximately I/2-inch less than the perimeter of the scupper. The

top and sides of the lining on the roof deck side shall be jointed to a

closure flange by a looked and mechanically fastened Joint. The bottom edge
shall be Jointed by a locked and mechanically fastened Joint to the closure

flange. Provide gravel stop as indicated. Surfaces to receive the scupper
lining shall be primed and coated with bituminous plastic cement. Joints in

aluminum shall be mechanically fastened and sealed.

9.17 Equipment Support Cover Caps: Caps shall be of design indicated.

Cleats shall be continuous.

9.18 Flashing at Roof Penetrations and Equipment Supports: Metal

flashing shall be prowlded for all pipes, ducts, and conduits pPoJectlng

through the Pool surface and for equipment supports, and slmilaP items

supported by or attached to the roof deck.

9.18.1 Single Pipe Vents at Built-up Roofing shall be flashed with a
lb. minimum lead sleeve having a 6 inch flange. Flange shall be set in
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bituminous plastic cement and nailed 3 inches O.C. Top of sleeve shall be
bent over and extended down into the vent pipe a minimum of 2 inches. For
long runs or long rises above the deck, where it is impractical to cover the
vent pipe with lead, a two-piece formed metal housing of the specified sheet
metal shall be used. Metal housing shall consist of a metal sleeve having a
minimum -inch roof flange set in bituminous plastic cement and nailed 3
inches O.C. Sleeve shall extend a minimum of 8 inches above the roof deck and
shall be lapped a minimum of 3 inches by a metal hood secured to the vent pipe
by a draw band. Area of hood in contact with vent pipe shall be sealed with
sealant. Bitumen stops shall be copper.

9.19 Metal Bitumen Stops: Metal bltumen stops may be provlded at eaves
in lleu of felt bitumen stops that are speclfled in sectlon entltled "Built-up
Roofing" at the Contractor’s option. Bitumen stops shall be either (a) the
rigid type wlth a 3/4-inch mlnimum vertlcal leg extending up into the gravel
stops or (b) the folded type with a 3-1nch mlnlmum vertlcal leg foldlng back
over the roofing felts. Bltumen stops in the form of a vertical sleeve
minlmum 3 inches high unless otherwise indicated with flange shall be provided
for all plpes projecting through roof. Horizontal flanges of bltumen stops
shall be not less than 5 inches wide. Prior to installatlon of roofing felts,
bitumen stops shall be nalled to wood nailers at not more than 3 inches on
centers.

9.20 Coping: Install coping in 8 to 10 foot lengths with I/2-1nch
Joints for expansion and contraction. Cover Joints in coping with a 6-inch
wide cover plate. Under cover plate lay strips of I/8-inch thick by l-inch
wide sealant tape, located I/2-inch behind each edge of cover and between
cover plate and coping. Fill remaining I/2-inch space on each side of cover
plate wlth sealant specified herein. The lower edges of copings shall be
hooked at least 3/-inch over a continuous cleat of same material bent outward
at an angle of 45 degrees to form a drip. The cleat shall be nailed to wood
nailer at 4-inches on centers maximum.

9.21 Column, Beacon Light Support, and Remote Cooler Flashing:
Fabricate umbrella from 12 gage steel sheet, zlnc-coated (galvanized).
Fabricate flange from 16 ounce copper. Flanges shall be set Into a heavy
coating of bituminous plastic cement applied over roofing felts and shall be
nailed 3-inches on centers and shall be stripped flashed into the roofing
system. Clamping band shall be 11=inch by 1-1/2-1nch bar fabricated from
ASTM A36 steel. Clamping bolt shall be 3/8-inch diameter hex head machine
bolt. Provide neoprene gasket as indicated. Joints in umbrella shall be
welded in accordance with AWS DI.1. Joints in flange shall be soldered.
Clean welds by chipping or wire brushing. Welds, cut edges, and damaged
portions of zlnc-coatlngs shall be coated with paint conforming to
MIL-P-21035.

9.22 Roof Expansion Joints: Wood blocking, nailers, and plywood are
specified under section entitled "Rough Carpentry". Lap Joints of envelope
6-inches and seal with adhesive. Fill envelope with insulation and nall to
top of wood nailers with nails spaced 6-1nches on centers. Install metal
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cover in 8 to ;0 foot lengths. At roof to roof expansion Joints allow
;/2-inch in metal cover for expansion and contraction, and cover joints with

close fitting 6-inch wide cover plates. Under cover plate lay strips of ;/8

inch thick by ;-inch wide sealant tape, located ;/2-inch behind each edge of
cover and between cover plate metal expansion joint cover. Fill remaining
I/2-inch space on each side of cover plate with sealant specified herein. At
roof to wall expansion Joints, lap joints -inches and fill with plastic
cement. Compressible filler where indicated shall be polyethylene foam, sheet

type Where indicated, the lower edges of Joint covers shall be hooked at
least 3/-inch over a continuous cleat of same material bent outward at an
angle of 5 degrees to form a drip. The cleat shall be nailed to wood nailers

at -inches on centers.

9.23 Stack Hoods: Fabricate metal stack hoods from 12 gage sheet steel
conforming to ASTM A366. Joints in hood shall be welded in accordance with

AWS D;.I. Clean welds by chipping or wire brushing.

9.2 Metal Base Flashing: Metal base flashings shall be in lengths not
less than 8 feet long. Top of metal base flashing, behind gravel stop, shall
be nailed to wood nailers with nails spaced a minimum of inches on centers.
Extend bottom of metal base flashing a minimum of 2 inches onto top of roofing
system.

;0. CLEANING: All exposed sheet metal work shall be cleaned at
completion of installation. Grease and oll films, handling marks,
contamination from steel wool, filings and drilling debris shall be removed,
and the work scrubbed clean. All exposed metal surfaces shall be free of

dents, creases, waves, scratch marks, and solder or weld marks.

11. REPAIRS TO FINISH: Scratches, abrasions, and minor surface defects

of finish shall be repaired in accordance with the manufacturer’s printed
instructions and as approved. Finish repaired surfaces shall be uniform and

free from scratches, blemishes, and from variations of color and surface

texture. Where items have factory finish damaged, repair in accordance with
manufacturer’s touch-up system. Repaired surfaces not acceptable shall be

replaced without expense to the Government.

---END---
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TABLE I. SHKKT METAL MINIJM THICKNESSES

ISem Descriotion Aluminum. inch

Roof expansion Joints:
Cover cap .040

Downspouts and leaders
Downspout clips and anchor

.040

.040 clip

.125 anchor

Downspout straps, 2-inch
Downspout heads

Scupper linin
Strainers, wire diameter or gage

Flashins:
Base
Cap (Counterflashing)

Gravel stops and fasciae:
Extrusions
Sheets, smooth

Edge strip
Gutters:

Gutter section
Continuous cleat
Hangers, dimensions
Cover plates

Coping
Equipment Support Cover Caps
Bitumen stops:

Rigid
Folded

.060

.040

.OqO

.1 dia.

.040

.040

.00

.125

.040

.040

.OqO

.040
I"x.080"
.040
.00
.040

.00

.00
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TABLE II. ST METAL JOINTS

Item

Joint cover for building
expansion Joint st roof.

Flashings:

base

cap (in reglet)

reglets

Edge strip

Gravel stops:

Extrusions

(a) Polyvinyl chloride
recommended sealant.

Sheet, smooth

Gutters

As specified

one-inch flat locked,
sealed 3-inch lap
for expansion Joint,

3-inch lap.

Butt.

Butt with I/2-inch

space.

type reglet shall

Remarks

Aluminum producer’s
recommended hard
setting sealant for
locked aluminum
Joints. Each
expansion joint
for all metals
shall be filled with
a Joint sealing
compound.

Seal groove with
calking compound (a)

Seal reglet groove
with calking compound (a)

Use sheet flashing
beneath and a
cover plate.

be sealed with manufacturer’s

As specified

One-inch flat locked,
riveted and sealed.

Aluminum producer’s
recommended hard
setting sealant for
locked aluminum Joints.
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SECTION 07810. SKYLIGHTS

I. APPLICABLE PUBLICATIONS: The following publications of the issues

listed below, but referred to thereafter by basic designation only, form a

part of this specification to the extent indicated by the references thereto:

1.1 Federal Specifications:

TT-P-38D
&Aml

TT-S-O01543A
cO-NS )

Paint, Aluminum, Ready-mlxed.

Sealing Compound: Silicone Rubber Base (For Calking,
Sealing and Glazing in Buildings and Other Structures).

1.2 Military Specification:

MIL-C-184801 Coating Compound, Bituminous Solvent, Coal Tar Base.
& Am 3

1.3 American Society for Testing and Materials (ASTM) Publications:

B209-77
B221-76a

D638-76
D695-69
D790-71

Aluminum Alloy Sheet and Plate.
Aluminum Alloy Extruded Bars, Rods, Wire, Shapes, and
Tubes.
Tensile Properties of Plastics.
Compressive Properties of Rigid Plastics.
Flexural Properties of Plastics and Electrical Insulating
Materials.

1.4 American Welding Society (AWS) Publications:

DI.1-75 (Wlth
1976 & 1977
Revision)

Structural Welding Code.

1.5 Architectural
Publication:

Aluminum Manufacturers’ Association (AAMA)

602.2 Specifications Laboratory Qualifying Procedure for
Temporary Clear Protective Coatings for Aluminum.

1.6 National Association of Architectural Metal Manufacturers (NAAMM)
Publications:

FC-I-69 Standard Field Check for Water Leakage of Metal Curtain

Walls.

Metal Finishes Manual (Finish Designation), August, 1969.
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2. QUALITY CONTROL: Approval, except those required for field
installations, field applications and field tests, shall be obtained before
custom fabrication is started and before delivery of material or equipment to
the project site.

3. SUBMITTALS:

3.1 Shop Drawings: Shop drawings of skylights shall be submitted to and
approved by Contracting Officer before work is started. Drawings shall show
sizes, locations, metal gages, hardware provisions, installation details, and
other details of construction.

3.2 Samples: Label and submit samples in accordance with requirements
specified herein. Submit samples in duplicate unless otherwise specified.
Approval of samples must be obtained before proceeding with fabrication.
Metal samples, complete with color and finish specified, shall be submitted to
and approved by the Contracting Officer.

3.2.1 Corner section sample of skylight framing members showing
fasteners, acrylic panels and glazing materials. One sample required, not
less than 12 inches by 12 inches overall size.

3.2.2 Samples of intermediate section of skylight framing members
showing jointing methods at intersections, fasteners, glazing methods, glazing
materials and acrylic panels. One sample required, not less than 12 inches by
12 inches overall size.

3.2.3 Two 6-inch long samples of extrusions and sheet aluminum with
specified finish.

3.2.4 Sealing compounds and joint backing materials.

3.2.5 Acrylic panels, each type and thickness, 4 inches by 6 inches
size.

3.2.6 Glazing materials, each type.

3.2.7 Samples of accessory items as specified.

3.3 Descriptive Literature: Manufacturer’s descriptive literature shall
be submitted to the Contracting Officer for approval along with samples and
shall consist of detail specifications, available performance test data and
instruction for application, cleaning and maintenance.

3.4 Manufacturer’s Installation Procedures: Manufacturer’s currently
reco,,ended installation procedures for items shall be submitted to the
Contracting Officer for approval in triplicate. Installation procedures shall
accompany the shop drawings.
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3.5 Certificates of Conformance of Compliance: Before delivery of
skylights, certificates, in triplicate, attesting that all items and
accessories meet the requirements specified shall be submitted to the
Contracting Officer for approval.

GENERAL REQUIREMENTS:

4.1 The skylight system shall consist of framing members of shapes
indicated on project drawings. The methods of glazing shall be provided as
indicated on drawings and specified. All concealed auxiliary members,
anchors, attachments and fastening devices for securing the skylights to the
structure shall be provided.

4.2 Related Items: The following related items are specified in other
sections of the specification:

ao

and concrete.

Structural buildlng supports.
Roofing.
Installation of metal reglets and built-ln inserts in masonry

4.3
loads:

Design Skylights shall be designed to withstand the following

a. Live Load:

(I) Single Glazed Units: 26 psf.
(2) Double Glazed Units:

(a) Exterior Panel: 37 psf.
(b) Interior Panel: 16 psf.

Gross Wind Uplift:

(I) Single Glazed Units:
(2) Double Glazed Units:

53 psf.

(a) Exterior Panel: 67 psf.
(b) Interior Panel: 24 psf.

4.4 Thermal Movement: The skylight shall be constructed with adequate
provisions made for expansion and contraction of the component parts of the
system and its fastenings to prevent harmful damage caused by buckling,
failure of Joint seals, breakage of acrylic panels, undue stress on fastenings
or other detrimental effects. For design purposes, the provisions for thermal
movement shall be based on assumed ambient temperature range of 150 degrees F.
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5. DELIVERY AND STORAGE:

5.1 Materials delivered to the site shall be inspected for damage,
unloaded and stored with a minimum of handlinE. The storage spaces shall be
in dry locationswith adequate ventilation, free from heavy dust, not subject
to combustion products or sources of water, not exposed to damage, and shall
permit easy access for inspection and handling.

5.1.1 Materials shall be stored neatly on the floor, properly stacked on
non-absorptive strips or wood platforms. Store fabricated members on lower
end or edge in upnight position with non-absorptive strips between adjacent
parts. Protect members by clean, loose-fittlng tarpaulins or plastic sheet

covers hung on a temporary frame so that air can circulate between parts to
avoid condensation. Stainless steel and alumlnum with applied protective tape
or other strippable coatings shall not be stored outside where it will be

exposed to sunlight or subject to climatic changes for long periods.

5.1.2 Sealing compounds shall be delivered to the Job site in sealed
containers labeled to show the designated name, formula or specification
number; lot number; color, date of manufacture; shelf life; and curing time
when applicable at the standard conditions for laboratory tests.

6. MATERIALS:

6.1 Framing: Framing members shall be extruded of 6063-T6 aluminum

conforming to ASTM B221. Framing members shall be of size and thickness to
adequately withstand the design loads specified herein. Aluminum glazing
members and clamping bars shall incorporate the provision for a positive stop
of engagement between the members when assembled to provide optimum
compression of the glazing tape and to prevent possible over-torquing and
stripping of clamping bar screws.

6.2 Flashing: Flashing shall be aluminum sheet conforming to ASTM B209,
of the required alloy and temper to make it compatible with finish. Flashing
shall be .040 inch thick minimum; cleats for attachment of flashing shall be

.063 inch thick.

6.3 Acrylic Panels: Acrylic glazing panels shall be cold formed cast
acrylic sheet. All glazing panels shall be thicknesses to meet the design

criteria specified hereinbefore. Panels shall be free of scratches and other
blemishes. Color of panels shall be as indicated. Mechanical properties
shall conform to the following:

a. Tensile Strength (ASTM D638): 10,500 psi.

b. Flexural Strength (ASTM D790): 14,900 psi.

c. Compressive Strength (ASTM D695): 17,900 psi.

d. Modulus of Elasticity (ASTM D695): 427,000 psi.
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6.4 Glazing Tape: Glazing tape shall be preformed butyl sealant tape,
formulated from 100 percent solids. Glazing tape shall be self-adhering,
non-staining and shall have a serviceability range of -40 degrees F. to 200
degrees F. Color of tape shall be black.

6.5 Glazing Gaskets: Gasketlng shall be continuous extruded neoprene
with the following characteristics:

a. Hardness (Shore A): 50 durometer.

b. Tensile Strength: 2,000 psi.

c. Elongation: 450 percent, minimum.

6.6 Sealant: Sealant shall be one-part silicone conforming to Federal
Specification TT-S-001543, Class A.

6.7 Fasteners:

6.7.1 Fasteners for attachment of exterior caps shall be stainless
steel. Fasteners shall be oven-baked to provide a dark finish which will
blend with the finish of aluminum framing.

6.7.2 Fasteners for attachment of aluminum glazing bars to tubular
aluminum rafters, and for connections between tubular aluminum framing members
shall be stainless steel roll pins.

6.7.3 Fasteners for connections between I-beam framing members, and for
attachment to steel supports shall be cadmium plated steel.

6.8 Bituminous Paint: Bituminous paint shall be a heavy-bodied
bituminous coating compound conforming to Military Specification MIL-C-18480.

6.9 Aluminum Paint:
Specification TT-P-38.

Aluminum paint shall conform to Federal

6.10 Base Plate for Lightning Protection: Fabricate to sizes and shapes
shown from aluminum plate conforming to ASTM B209. Provide all required
fasteners for installation; design fasteners to conform to design requirements
specified herein.

7. ALUMINUM FINISH: Exposed aluminum surfaces, including base plate for
lightning protection, shall have a AA-MI0-C22-A42 color anodized finish in
accordance with the requirements of NAA’s "Metal Finishes Manual". Finish
color shall be black. Finish shall match in appearance or fall within the two
extremes of color range of the approved samples.
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8. CONSTRUCTION:

8.1 General: Skylights shall be constructed using the puttyless glazing
system employing all extruded aluminum members. Skylights shall have a
continuous extruded aluminum curb with expansion Joints located as required.
Insofar as practicable, fitting and assembly of the work shall be done in the
manufacturer’s shop. Work which cannot be permanently shop assembled shall be
completely assembled, marked and disassembled before shipment to the Jobsite
to assure proper assembly in the field.

8.2 Tubular Rafters: Tubular rafters for single glazing system shall be
extruded aluminum and shall have provisions for connections between members
with concealed connector devices.

8.3 I-Beam Rafters and Glazing Bars: I-beam rafters for double glazing
system and glazing bars for single glazing system shall be extruded aluminum
and shall be designed for snap-ln type neoprene gaskets. Members shall have
condensation gutters as a portion of the bottum flange. Glazing bars shall be
attached to tubular rafters with stainless steel roll pins spaced a maximum of
24 inches on centers.

8.4 Caps: All caps shall be of extruded aluminum. Their attachment
shall be accomplished with all stainless steel fasteners into a system of
alternate serrations. The stainless steel fasteners shall be located at a
maximum of 9 inches on center.

8.5 Welding: All welding shall be by the heliarc process with all
exposed welds ground smooth.

8.6 Waterproofing: Waterproofing shall be done by means of a continuous
neoprene gasket applied above and below the acrylic panels. In addition,
glazing tape shall be applied to the cap behind the gaskets. A continuous
neoprene spacer shall be used at the top flange of the extruded aluminum curb
for proper bearing of acrylic panels. A gasket washer shall be used beneath
the heads of all fasteners at the exterior caps. Neoprene spacers shall be
used at all extrusions for glass separation. At no point shall acrylic panels
come in contact with metal parts of the skylight.

8.7 Sealing and Weeping: A continuous bead of sealant shall be applied
between flashing and framing members. The skylight shall have weep holes
located at the lower portion of the extruded aluminum curb bar at each rafter
connection for drainage of condensation to the exterior.

9. FABRICATION AND WORKMANSHIP:

9.1 General: All parts of the skylight and components shall be of the
materials shown on project drawings and specified. The details indicated are
representative of the required design and profiles. Unless specifically
indicated or specified, the methods of fabrication and assembly shall be at
the discretion of the manufacturer. Shop assembled components shall be marked
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to correspond with shop drawings for placement location and erection at the

project site. Anchorage devices shall permit adjustment in three directions.

Exposed fastenings used on finished surfaces shall be flat head counter sunk

screws or bolts.

9.2 Joints: Joints between members shall be made by welding or

mechanical fastening as indicated or specified. Where welded Joints are

required, substitution of mechanical fastening will not be permitted. Joints

in exposed work shall be carefully matched to produce continuity of line and

design. All weld beads on exposed metal surfaces shall be ground and

mechanically finished to minimize mis-match and to blend with finish on

adjacent parent metal. If flux is used in welding aluminum, it shall be

completely removed i,.,ediately upon completion of the welding operation.

Bed-Joints or rabbets receiving sealant shall not be less than 3/q-inch deep

by 3/8-inch wide at normal temperatures.

9.3 Welding: All welding shall be performed in accordance with AWS

DI.1, using the methods and electrodes as reco,,-ended by the manufacturers of

the base metal alloys being used. In addition, welds shall be made only by

operators who have .been previously qualified in accordance with AWS DI. to

perform the type of work required.

9.q Ventilation and Drainage: A system of internal ventilation and

drainage by weeps or the principals of pressure equalization shall be provided

in the skylight to ventilate internally and to discharge condensation and

water leakage to exterior as inconspicuously as possible. Flashings and other

materials used internally shall be non-staining, non-corroslve and

non-bleeding.

10. QUALIFICATIONS OF FABRICATORS: The manufacturer and fabricator shall

be a firm having adequate staff, plant, apparatus, equipment and experience to

perform their work under completely controlled processes and tests and to

assure uniform work of excellent quality. The fabrication, installation and

glazing of the skylights shall be performed by the manufacturer or fabricator

who specializes in performing work of the type described herein.

11. PROTECTION AND TREATMENT OF METALS:

I. General: Before finishing, metal surfaces shall have all

lubricants used in the fabrication removed and be cleaned of other extraneous

material. Exposed surfaces of framing and flashing shall be protected during

fabrication, transportation and erection against scratches, splashes of

mortar, paint or other defacements.

11.2 Galvanic Action: Protection against galvanic action shall be

provided wherever dissimilar metals are in contact, except in the case of

aluminum in permanent contact with galvanized steel, zinc, stainless steel or

relatively small areas of whlte bronze. This protection shall be provided by

painting the contact surfaces with a coat of heavy-bodied bituminous paint

conforming to Military Specification MIL-C-1880, or by the application of an
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appropriate calking material or non-absorptive tape or gasket between the
contact surfaces. If painting is used to avoid contact of aluminum with
dissimilar metals, paint only the dissimilar metal.

11.3 Protection for Aluminum: Aluminum which is placed in contact with,
built into, or will receive drainage from masonry, lime mortar, concrete or
plaster shall be protected with a coat of clear, alkali-resistant lacquer
meeting AAMA Specification 602.2 or a heavy coat of alkall-resistant
bituminous paint conforming to Specification MIL-C-18480. Where aluminum is
contacted by absorptive materials subject to repeated wetting or treated with
a preservative non-cumpatlble with aluminum, apply two coats of aluminum paint
to such materials and seal Joints with an approved calking compound.

12. INSTALLATION:

12.1 The installation and erection of the skylight system and all
component parts shall be by the manufacturer or his authorized representative
and shall be performed by skilled workmen especially trained and experienced
in this type of work. The members and component parts shall be erected plumb
and true in proper alignment and in correct relationship to the work of other
trades and the established lines and grades indicated. The installation of
components such as acrylic panels, sealants, and accessories shall be as
specified herein with each applicable component.

12.2 Tolerances: Permissible tolerance in the building frame and other
work adjacent to the skylight shall be as indicated on the project drawings or
stated in other sections of the project specification. The skylight shall be
designed and erected to accommodate those tolerances. All parts of the
skylight, when completed, shall be within the following tolerances:

a. Maximum variation from plane or location shown on approved shop
drawings: I/B-inch per 12 feet of length or I/2-inch in any total length.

b. Maximum offset from true alignment between two identical
members abutting end to end in llne: 1116-inch.

12.3 Anchorage: Anchorage of the skylight to the structure shall be in
accordance with the project drawings and the approved shop drawings. After
the skylight is properly positioned, all adjustable anchorage connections
shall be secured by welding or bolting as indicated and specified. Where
components are to be installed within or between prepared masonry openirs,
the required built-in anchoring devices shall be set and the components
installed within the prepared openings.

12.4 Installation of Acrylic Panels: Except as otherwise indicated on
the approved shop drawings, or specified, the installation acrylic panels
shall be in accordance with the applicable procedure recommended by the
manufacturer for the type of glazing shown and specified.
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13. CLEANING AND PROTECTION:

13.1 Cleaning and Replacing Acrylic Panels: Upon completion of skylight

installation, surfaces of acrylic panels shall be thoroughly washed, cleaned

on both sides, and all labels, paint spots, putty, compounds and other

defacements shall be removed. Cracked, broken and imperfect panels shall be

replaced at no additional cost to the Government.

13.2 Protection and Cleaning Metal Surfaces: After installation,

surfaces shall be protected from disfiguration, contamination, contact with

other harmful materials and from other construction hazards that will

interfere with their operation, or damage their appearance or finish. The

methods used for protection shall be in accordance with reco,m,endatlons of the

manufacturers of the products or of the respective trade association. Where

paper or tape is factory applied on metal surfaces for protection during

shipping or handling, it shall be removed immediately after installation at

project site. All metal surfaces in connection with the skylights shall be

cleaned of all mortar, plaster, paint, smears of sealants, and other foreign

matter to present a neat appearance. In addition, surfaces shall be washed

off with a stiff brush, soap and water and thoroughly rinsed. Where surfaces

become stained or discolored, they shall be cleaned or have finish restored in

accordance with the recommendations of the manufacturer of the products

involved or the respective trade association.

I. FIELD CHECK TESTS FOR WATER LEAKAGE: Field check tests for water

leakage shall be conducted on all skylights after erection. The tests and any

necessary remedial action shall be conducted similar to tests for curtain

walls as described by NAA Standard FC-I. Tests shall be done in the

presence of the Contracting Officer. Testing for water leakage and any

remedial action shall be done at no additional cost to the Government.

---END---
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SECTION 07831. ROOF ACCESS HATCH

I. APPLICABLE PUBLICATIONS: The following publication of the issue
listed below, but referred to thereafter by basic designation only, forms apart of this specification to the extent indicated by references thereto:

1.1 Federal Specification:

QQ-A-250/2D Al,..inum 3003, Plate and Sheet.

2. QUALITY CONTROL: Approvals, except those required for fieldinstallations, field applications, and field tests, shall be obtained beforecustom fabrication is started and before delivery of material or equipment tothe project site.

3. SUBMITTALS:

3.1 Shop Drawings: Shop drawings for roof access hatches shall be
submitted and approved before delivery of materials to the site. Shopdrawings shall show access hatch type, size, installation details, and methodsof anchoring.

3.2 Materials Tests and Test Reports: The testing requirements formaterials incorporated in referenced documents will be waived provided the
manufacturer submits certificates stating that previously manufacturedmaterials have been tested by recognized laboratories, that such materialsmeet testing requirements specified, and that the materials furnished for this
project are of the same type, quality, manufacture and make as that tested.Copies of the test reports need not be submitted except as specifically
requested by the Contracting Officer.

4. DELIVERY AND STORAGE: Materials shall be handled and shipped in amanner to protect same from damage and stored in a clean, properly drained
location out of contact with the ground. All damaged material shall be
replaced or repaired in an approved manner by and at the expense of theContractor.

5. ROOF ACCESS HATCH: Roof access hatch shall be fabricated of millfinish aluminum sheets. Sheet aluminum shall be alloy 3003-HI temper
conforming to QQ-A-250/2. Unless otherwise indicated, construction andaccessories shall be as follows: Cover shall be fabricated from 11 gaealuminum with 3 inch beaded flange, neatly welded. Insulation for cover shallbe glass fiber, inch thick and shall be fully covered and protected by an 18gae aluminum liner. Curb shall be insulated with l-inch thick rigidfiberboard insulation. Curb shall be 12 inches high, fabricated from 11 gae
aluminum, formed with 3-I/2 inch mounting flange with holes provided for
securing to the roof deck. The curb shall be equipped with an integral metalcap flashing of the same gauge and metal as the curb, fully welded and ground
at corners for weathertihtness. Access hatch shall be completely assembled
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with heavy pintle hinges, compression spring operators enclosed in telescopic
tubes, positive snap latch with turn handles on inside and outside, and
neoprene draft seal. Fasteners shall be provided for padlocking on the
inside. All hardware shall be cadmi,,, plated. The cover shall be equipped
with an automatic hold-open arm complete with grip handle to permit one-hand
release. Cover action shall be smooth through its entire range with an
operating pressure of approximately 30 pounds.

6. INSTALLATION:

6.1 General: Roof access hatch shall be securely anchored to adjacent
construction in accordance with manufacturer’s printed instructions and
approved shop drawings.

6.2 Protection of Aluminmn from Dissimilar Materials: Aluminum surfaces
in contact with wood or other similarly absorptive materials which may become
repeatedly wet, and aluminum surfaces in contact with treated wood shall be
given two coats of aluminum paint or one coat of heavy-bodied bituminous
paint. In lieu of painting the aluminum, the Contractor shall have the option
of painting the wood and other absorptive surfaces with two coats of aluminum
paint and sealing the Joints with calking compound.

6.3 Cleaning: Upon completion of installation, metal surfaces shall be
thoroughly cleaned following the procedure recommended by the manufacturer.
Abrasive, caustic, or acid cleaning agents shall not be used.

6.4 Protection: During installation, access hatch shall be protected
from damage. Surfaces that are damaged prior to completion and acceptance
shall be restored to their original condition or new replacements shall be
provided at no expense to the Government.

---END---
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SECTION 07951. CALKING

I. APPLICABLE PUBLICATIONS: The following publications of the issues
listed below, but referred to elsewhere by basic designation only, form a part
of this speolflcatlon to the extent indicated by the references thereto:

1.1 Federal and Military Specifications:

TT-S-OO227E
& Int Am 3

TT-S-O0230C
& Int Am 2

TT-S-001543A

Sealing Compound; Elastomeric Type, Two-component (For
Calking, Sealing, and Glazing in Building Construction).
Sealing Compound; Elastomerlc Type, Single Component,
(For Calking, Sealing, and Glazing in Buildings and Other
Structures).
Sealing Compound; Silicone Rubber Base (For Calking,
Sealing, and Glazing in Buildings and Other Structures).

1.2 Food and Drug Administration (FDA) Regulation:

21CFR 177.2600 Rubber Articles Intended for Repeated Use in Contact With
Food.

1.3 National Sanitation Foundation (NSF) Publication:

Criteria C2-72 Special Equipment and/or Devices (Food Equipment).

2. QUALITY CONTROL: Approvals, except those required for field
installations, field applications, and field tests shall be obtained before
custom fabrication is started and before delivery of materials or equipment to
the project site.

3. SUBMITTALS:

3.1 Certificates: Submit certificates from the manufacturer attesting
that the following products conform to all requirements of this specification
and of reference documents:

Each type of calking compound or sealant

3.1.1 Sample Certificate: The certificate shall not contain statements
that could be interpreted to imply that the product does not meet all
requirements specified, such as "as good as"; "achieve the same end use and
results as materials formulated in accordance with the referenced
specification"; "equal or exceed the service and performance of the specified
material". The certificate should simply state that the product conforms to
all requirements specified.

05-77-7526
07951



63-109
,U.S. G’P’O" 19-79.281-18416





SAMPLE CERTIFIGATE

The manufacturer hereby eertifles that the following products being furnished

for this project conform to all requirements of the project speelfieations and

of the reference specifications listed:

MANUFACTURER AND PRQDUCT

John Doe Company
Interior Calking or Sealant
Exterior Calking or Sealant

REFERENCE SPECIFICATION

TT-S-001543, Class B
TT-S-001543, Class A

SIGNATURE AND TTLE

3.2 Certified Test Reports: Submit certified copies of the reports of
all tests required in referenced publications or specified herein for the

products listed hereinafter. The tests shall have been performed in a
laboratory meeting the requirements of the Quality Control Section of Division
I. The tests shall have been performed within 3 years of the date of
submittal of the copies. Test reports shall be accompanied by certificates
from the manufacturer certifying that the tested products are of the same
type, quality, manufacture, and make as those being furnished for this
project.

(a) Each type of calking compound or sealant

b Primer

(c) Bond breaker

(d) Backstops

3.3 Catalog Data: Submit complete descriptive literature for each type
of each of the following items. Data which describe more than one type shall
be clearly marked to indicate which type the Contractor intends to provide.
Data shall be sufficient to show conformance to specified requirements.

(a) Each type of calking compound or sealant

(b) Primer

(c) Bond breaker

(d) Backstops

3.4 Colors: Submit one sample of each color of each of the following
items for verification that products match the colors indicated. Where colors
are not indicated, submit not less than 2 different samples of manufacturer’s
standard colors and patterns for selection by the Contracting Officer.
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(a) Each type of calking or sealant

(b) Primer

(c) Bond breaker

(d) Backstops

3.5 Sample Joint: Before calking work is started, a sample of each type
of Joint shall be calked where directed. The sample shall show the
workmanship, bond and color of calking work throughout the project and shall
match that of the approved sample Joint.

4. DELIVERY AND STORAGE: Materials shall be delivered to the job site
in the manufacturer’s original unopened containers, with the brands, date of
manufacture and name clearly markedthereon. All materials shall be carefully
handled and stored to prevent inclusion of foreign materials, or subjection to
sustained temperatures exceeding 90 degrees Fahrenheit. Calking compound
shall be compatible with the material to and against which it is applied, and
shall be of the nonstaining type. Sealants or calking compound more than six
months old Shall not be used.

5. GENERAL REQUIREMENTS:

5.1 Interior Calking or Sealant: Interior calking or sealant shall be
provided at all open Joints exposed on the interior of the building, including
but not limited to all joints subjected to vermin intrusion and unsanitary
conditions, perimeter of all equipment, and at all interior Joints indicated
to receive sealant or calking.

5.2 Exterior Calking or Sealant: Exterior calking or sealant shall be
provided at all open Joints and cracks exposed on the exterior of the
building, in all areas requiring sealing to produce water- and weather-tight
construction and at all exterior Joints indicated to receive sealant or
calking.

5.3 Floor Joint Sealant: Floor joint sealant shall be provided in all
control Joints in ceramic tile floors, brick at sloping brick sills, brick
pavers and in other floors unless otherwise indicated.

6. MATERIALS: Products shall conform to the reference documents listed
and shall be of the type and class listed for each use.

6.1 Interior Calking or Sealant: TT-S-001543, Class A, one part
silicone rubber sealant. Interior calking or sealant compound shall meet the
United States Food and Drug Administration requirements of FDA Regulation
"21 CFR 177.2600" and National Sanitation Foundation’s Publication "Criteria
C2".
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6.2 Exterior Calking or Sealant: TT-S-001543, Class A, one part low
modulus silicone rubber sealant.

6.3 Floor Joint Sealants: TT-S-227, Type I, Class B, or TT-S-230, Type
II, Class B, with a Durometer Hardness of not less than 35 nor more than 50
after 14 days cure.

6.4 Primer: Primer shall be a quick-drying, colorless, nonstaining
sealer, of type and consistency recommended by the calking or sealant
manufacturer for the particular application.

6.5 Bond Breakers: Bond breakers shall be of the type and consistency
recommended by the calking or sealant manufacturer for the particular
application.

6.6 Backstops: Glass fiber roving, or neoprene, butyl, polyurethane,
vinyl or polyethylene foams free from oil or other staining elements, shall be
used as backstops. Oakum and other types of absorptive materials shall not be
used as backstops.

7. INSTALLATION:

7.1 Surface Preparation: Surfaces against which primer and calking are
to be applied shall be clean, dry to the touch, free from frost, moisture,
grease, oil, wax, lacquer, paint or other foreign matter that would tend to
destroy or impair adhesion. All joints shall be enclosed on three sides.
Where grooves for adequate calking have not been provided, suitable grooves
shall be cleaned out to the depth of I/2-inch and ground to a minimum width of
I/4-inch without damage to the adjoining work. No grinding shall be required
on metal surfaces. Where necessary to provide a suitable backstop, the back
of Joints over 1/2-inch in depth shall be packed tightly with an approved
backstop material to within the depth of I/2-inch from the surface. All loose
particles shall be cleaned out just prior to calking and grooves given a
uniform coating of primer. Primer shall not be applied to exposed finish
surfaces. Bond breakers shall be provided as recommended by the sealant
manufacturer for each type of joint and type of sealant used.

7.2 Application: The calking compound shall be applied in accordance
with the manufacturer’s printed instructions, using a gun with nozzle of
proper size to fit the Joint width. The compound shall be forced into grooves
with sufficient pressure to fill the grooves solidly. Calking shall be
uniformly smooth and free of wrinkles, and unless indicated otherwise, shall
be tooled as necessary and left sufficiently convex to result in a flush joint
when dry. Where the use of gun is impracticable, suitable hand tools may be
used. The calking compound shall not be applied to joints when the air
temperature is below 50 degrees Fahrenheit, or when it appears probable that
temperatures below 50 degrees Fahrenheit will be encountered before the
calking has set. The calking compound shall not be used when it becomes too
gelled to be discharged in a continuous flow .from the gun. Modification of
the calking compound by addition of liquids, solvents, or powders shall not be
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permitted. Only the amount of calking which can be installed within four
hours shall be mixed, but at no time shall this amount exceed 5-gallon-unit
increments. Calking around openings shall include the entire perimeter of
each opening.

7.3 Protection and Cleaning: Areas adjacent to Joints to be filled
shall be protected from smearing by the compound. Paper masking tape may be
used for this purpose if removed 5 to 10 minutes after the joint section is
filled. Fresh compound that has accidentally been smeared on masonry shall be
scraped off immediately and rubbed clean with methyl ethyl ketone, toluene or
a similar solvent. Upon completion of calking all remaining smears, stains,
and other soiling resulting therefrom shall be removed and work left in a
clean and neat condition.

---END---
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SECTION 08110. HOLLOW METAL DOORS AND FRAMES

I. APPLICABLE PUBLICATIONS: The following publications of the issues
listed below but referred to thereafter by basic designation only, form a part
of this specification to the extent indicated by references thereto:

1.1 Federal Specifications:

HH-I-524B
& Int m

HH-I-530A
& Int Am 3

RR-D-575B

Insulation Board Thermal (Polystyrene).

Insulation Board, Thermal (Polyurethane and
Polyisocyanurate).
Door, Metal, Sliding and Swing: Door Frame, Metal (Flush
and Semi-flush).

1.2 American Society for Testing and Materials (ASTM) Publications:

D1621-73
D1622-63(1975)
D1623-72
D2126-75

E152-76

Compressive Strength of Rigid Cellular Plastics, Test for.
Apparent Density of Rigid Cellular Plastics, Test for.
Tensile Properties of Rigid Cellular Plastics, Test for.
Resistance of Rigid Cellular Plastics to Simulated Service
Conditions; Test for.
.Fire Test for Door Assemblies.

1.3 American National Standards Institute, Inc. (ANSI) Publications:

A115-1971 Specifications for Door and Frame Preparation.

1.4 National Fire Protection Association (NFPA) Publications:

Standard No. 80
Code No. 101

Fire Doors and Windows, 1975.
Life Safety Code, 1976.

1.5 The Steel Door Institute (SDI) Publications:

SDI 100

SDI 107

Recommended Specifications Standard Steel Doors and
Frames.
Hardware on Steel Doors (Reinforcement-application).

2. QUALITY CONTROL: Approvals, except those required for field
installations, field applications and field tests, shall be obtained before
custom fabrication is started and before delivery of materials or equipment to
the project site.

3. SUBMITTALS:

3.1 Tests and Certificates: The testing requirements for materials
incorporated in referenced documents will be waived provided the Contractor
submits certificates from the manufacturer stating that materials furnished
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for this project conform to all requirements of this specification and the
referenced documents. Material certificates shall be submitted to and
approved by the Contracting Officer. Copies of other test reports need not be
submitted except as specifically requested by the Contracting Officer.

3.1.1 Sample Certificate: The certificate shall not contain statements
that could be interpreted to imply that the product does not meet all
requirements specified, such as "as good as"; "achieve the same end use and
results as materials formulated in accordance with the referenced
specification"; "equal or exceed the service and performance of the specified
material". The certificate should simply state that the product conforms to
all requirements specified.

SAMPLE CERTIFICATE

The manufacturer hereby certifies that the following products being.furnished
for this project conform to all requirements of the project specifications and
the respective reference specifications:

MANUFACTURER AND PRODUCT REFERENCE SPECIFICATION

John Doe Company
Hollow Metal Doors,
Extra Heavy Duty

RR-D-575B, Type III

SIGNATURE AND TITLE

3.2 Catalog Data: Complete descriptive literature for each type of door
and frame shall be submitted to and approved by the Contracting Officer before
work is started. Data which describe more than one type, size, model, or item
shall be clearly marked to indicate which type, size, model, or item the
Contractor intends to provide. Data shall be sufficient to show conformance
to specified requirements.

3.3 Shop Drawings: Complete shop drawings for the doors and frames shall
be submitted to and approved by the Contracting Officer before Work is
started. Drawings shall indicate types, sizes, locations, metal gages,
hardware provisions, method of glazing, installation details and other details
of construction.

4. DELIVERY AND STORAGE:

4.1 Delivery: Doors, frames and accessories delivered to the site shall
be inspected for damage, unloaded and stored in suitable and accessible spaces
with a minimum of handling. During delivery, door frames of welded unit
construction shall be strapped together in pairs with the head of one frame
inverted for bracing. As an alternate method temporary steel spreaders shall
be securely fastened to the bottom of each frame.
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4.2 Storage: At the site, doors and frames shall be stored carefully on
platforms under cover. The storage spaces shall be in dry locations with
adequate ventilation, free from dust, or water, and shall permit easy access
for inspection and handlln. The use of non-vented plastic or canvas shelters
which create a humidity chamber shall be avoided. If the fiberboard wrapper
on the door becomes wet, the carton shall be removed immediately. To promote
air circulation, a I/4 inch space shall be provided between the doors.

5. MATERIALS AND CONSTRUCTION: Hollow metal doors and frames of sizes,
types, and designs indicated and specified herein shall be provided at
openlns shown on the drawings. Doors and frames shall conform to the
requirements of RR-D-575, unless specified otherwise herein. Modify title of
paragraph 3.2.9 in RR-D-575 to read "TDeIII, extra heavy duty, I-3/4 inch".
Doors and frames shall be prepared to receive the hardware specified under beSection entitled "Finish Hardware".

5.1 Hollow Metal Doors: Style of doors shall be 4, unless specified
otherwise. Where indicated, bottom of door shall be undercut. Doors shall be
I-3/4 inch thick. All doors shall be filled with insulation or plastic foam
core panel reinforcement.

5.1.1 Type III (Extra Heavy Duty) Doors: Type III steel doors shall be
provided and shall be manufacturer’s extra heavy duty type, of sizes and
design indicated. Doors for exterior mounting shall have top edge closed
flush.

5.1.2 Louvers, Astraals, and Moldings:

5.1.2.1 Louvers: Louvers indicated for interior metal doors or in
adjoining metal frames shall be stationary sightproof type of manufacturer’s
stock design and having the free area indicated. Louvers for lightproof doors
shall be of design that will not transmit light. Louvers for exterior doors
shall have blades arranged to prevent the transmission of water. Louver
blades shall be welded to or tenoned to frame and the entire louver assembly
fastened to the door with moldings. Moldings located on the room or
nonsecurity side of the doors shall be detachable. Moldings located on the
security side of the doors shall be an integral part of the louver. Louvers
shall be formed of 18 gage steel for interior doors and panels, and 16 gage
steel for exterior doors and panels. In addition, louvers for exterior doors,
where so indicated, shall have steel-framed insect screens, as designated,
secured to louvers in a rigid manner to permit ready removal. Wire cloth for
screens shall be 8 x 14 mesh, 32 gage aluminum. All louvers, before
screening, except louvers for lightproof doors shall be designated to transmit
a minimum of 35 percent free air. Louvers for light-proof doors shall be
designed to transmit a minimum of 20 percent free air.

5.1.2.2 Astragals: Pairs of exterior metal doors shall have an
overlapped metal astragal, except when the doors are equipped with rim type
exit hardware and provided with a removable mullion.
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5.1.2.3 Moldings: Moldings around glazed or louvered panels shall be of

such design as to provide a rigid and secure installation. Panel moldings on

the outside of exterior doors and on the corridor side of interior doors shall

be non-removable. Other moldings around metal panels may be stationary or

removable. Moldlngs on the inside of glass and louver panels shall be secured
to the stationary moldings and muntlns with oval-head countersunk sheet metal

or machine screws havin small head. At the Contractor’s option, snap-on
moldings may be used on the inside of glazed panels. Muntins shall interlock

at intersections and shall be fitted by coping or mitering and welded to
stationary panel moldings.

5.1.3 Plastic Foam Panel Reinforcing: Plastic foam core panel

reinforcement shall be by one of the followin methods:

a. A continuous rigid polyurethane plastic foam core, foamed-

in-place or in board form bonded to the steel face sheets, and free of voids

or other defects affecting its serviceability. The foam shall have the

followir properties when tested in accordance with the listed ASTM and visual

test methods:

rooertv

Fla.ability

Density, core
Compressive strength

Tensile strength

Dimensional
stability

Holes and voids

Grade 2

1.8 ib/cu, ft., min.
20 psi, min.; at I0
deformation or at
yield point, whichever
occurs first.
20 psi, min., and not
greater than foam to
steel face sheet bond
strength

plus or minus 5 volume

chane, max., and no
visible distortion after

7 days exposure at -15
degrees F and 200
degrees F.
No single hole or void

larger than I/ inch in
any direction, and no
more than 8 holes up to
I/ inch in size in any
direction per square
feet of surface area.

Test Method

Fed. Spec. HH-I-530,
Flammability Test
D1622
D1621, Procedure A

D1623, Type B
Specimen (Board form
polyurethane shall
be bonded with
adhesive used for

bondin in door.)
D2126, dimensions
and visual examina-
tion measurements
only

Visual Examination
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b. A rigid, molded polystyrene plastic foam bead board core bonded
to the steel face sheets with a thermosetting adhesive. The foam core shall
have the following properties when tested in accordance with the listed ASTM,
visual, or other indicated test methods.

Prooery Test Method

Flammability

Density

AEB 60mm.max/ATB 50
sac. max*

Fed. Spec. HH-I-524,
Flammability Test

1.0 lb. cu. ft., min. D1622

Compressive strength 10 psi, min., at 10%
deformation or at
yield point, whichever
comes first.

D1621, Procedure A

Tensile strength

Dimensional
stability

18 psi, min., and not
greater than foam to
steel face sheet bond
strength

Plus or minus 5% volume
change, max., and no
visible distortion
after 7 days exposure
at -15 degrees F and
165 degrees F.

D1623, Type B
Specimen (Polystyrene
foam shall be bonded
adhesive used for
bonding in door.)

D2126, dimensions and
visual examination
measurements only.

Holes and voids No single hole or void
larger than I/4 inch
in any direction, and
no more than 8 holes up
to I/4 inch in size in
any direction per 8
square feet of surface
area.

Visual examination

Bead fusion Essentially fused bead
structure indicated by
an excess of broken or
sheared beads.

Federal Specification
HH-I-524, bead fusion
test.

*AEB Average Extent of Burning; ATB Average Time of Burning.

5.2 HoiIpw Metal Frames: Frames shall be formed to sizes and shapes
indicated, and shall have full welded unit type construction at corners and
other joints. Steel frames for doors, transoms, adjoining side-lights,
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mullions and interior glazed panels shall be provided at locations shown on

drawings.

5.2.1 Joints of Welded-Type Frames: Corner joints of frames for doors

shall be mitered and welded in accordance with the referenced requirements.

All contact edges shall be closed tight. Welds on exposed surfaces shall be

dressed flush and smooth and shall present a neat appearance.

5.2.2 Mullions and Transom Bars: Mullions and transom bars shall be

closed or tubular construction, and shall member with heads and Jambs and be

butt-welded thereto. Bottom of door mullions shall have adjustable floor

anchors and spreader connections.

5.2.3 Stops and Beads: Stops and beads shall be formed from 20 gae
steel. They shall be furnished with frames at interior glazed openings and

other locations where louvers, panels or fixed glass is indicated in pressed

steel frames. Neoprene or felt gaskets shall be provided where indicated.

Beads shall be secured to frames with oval head, countersunk cross-recessed-

head self-tapping sheet metal screws or concealed type clips and fasteners.

Either type shall be spaced approximately 12 to 16 inches on centers. Beads
having a molded shape shall be mitered at corners. Square or rectangular

beads may be either mitered or butted at corners.

5.2. Terminated Stops: Provide terminated stops at all door frames,
except exterior doors, labeled fire doors, lead line doors equipped with light

proof gaskets. Frames shall have stops terminated 6 inches above floor.

5.2.5 Gaskets for Lightproof Frames: Frames to receive lightproof doors

shall be tapped to receive gaskets and an adjustable metal cover strip.

Gaskets shall be synthetic rubber or treated felt, not less than I/8 inch

thick; cover strips shall be 18 gage steel, mitered or coped at corners and

slotted for adjustment. Cover strips shall be installed to permit removal and

replacement of the gaskets without damaging the door or frame.

5.2.6 Cased Openings: Frames for cased openings shall be fabricated of

same material, gage and assembly as specified for metal door frames, except

omit door stops and omit preparation for hardware.

5.2.7 Anchors and Fasteners for Frames: Anchors shall be the

manufacturer’s standard shapes and sizes designed to anchor the frame securely

to the adjoining construction, except anchors at stud walls shall be of type

indicated. Anchors shall be of steel, zinc coated or painted with

rust-inhlbitlve paint. Floor anchors shall be not lighter than 16 gage except

at stud walls, anchors shall be of gage indicated. Other anchors shall be not

lighter than 18 gage.

5.2.7.1 Wall Anchors: A minimum of three anchors shall be provided for

each jamb. Anchors shall be located opposite the top and bottom hinges and

midway between top and bottom anchors.
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a. Anchors for fastening frames to masonry shall be adjustable,

shall be corrugated or perforated, and shall extend not less than 8 inches

into masonry.

b. Anchors for fastenin frames to metal stud partitions shall

be welded to the back of frames. Anchors shall be designed to be fastened to

closed steel studs with sheet metal screws, and to open steel studs by wiring

or weld ir.

5.2.7.2 Floor Anchors: Floor anchors shall be provided at the bottom of

each Jamb member. Anchors at masonry walls shall be adjustable and drilled

for 3/8 inch diameter anchor bolts. Anchors at stud walls shall be welded to

bottom of frame as indicated.

5.2.7.3 Fasteners: Fasteners for trim applied to rough bucks shall be

of concealed type.

5.3 Lead Lined Door Frames: In addition to the requirements specified

in paragraph "Hollow Metal Frames", the inside of frames for lead lined doors

shall be lined with a single thickness of sheet lead of not less than the

thickness of the lead in the barrier in which the frames are used. The lead

lininE shall be continuous in each Jamb and across the head, shall be worked

well into the contour of frames, and shall be wide enoth to provide an

effective lead lap with the lead in the adJoinin barrier.

5. Fire Doors and Frames:

5..I Labels: Labeled fire doors, their frames and hardware shall be

types that have been fire tested and rated in accordance with ASTM E152.

Labels of the Underwriters’ Laboratories, Inc., or Factory Mutual Laboratories

shall be provided as evidence of ratinE. Labels shall indicate the applicable

fire testinE ratine of the door construction provided. The construction

details necessary for labeled doors shall take precedence over details

indicated or specified..

5..2 Oversized Doors: Where fire doors and frames exceed the size for

which testinE and labelinE service is offered, certificates of inspection from

the testing laboratory shall be furnished. The certificate shall state that

the doors, frames, and hardware to be provided are identical in design,

materials, and construction to a door that has been tested and rated.

5..3 Steel Astraal on Fire Doors: AstraEal on pairs of labeled fire

doors shall conform to NFPA, and Underwriters’ Laboratories requirements.

5.. Terminated Stops for Fire Doors: Stops for labeled fire doors

shall not be terminated except as approved by the Underwriters’ Laboratories,

Inc.

5.5 Provision for Installation and Locations of Hardware: Doors and

frames shall be reinforced, drilled, and tapped to receive mortised finish
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hardware. Door and frame preparation for hardware shall be in accordance withthe applicable requirements of ANSI A115 and SDI 107. Drilling and tappingfor surface applied hardware shall be done at the project site and shallconform to SDI 107. Additional reinforcing of doors for surface appliedhardware shall be built into the door at the factory. Hardware shall belocated in accordance with the requirements of SDI 100, as applicable. Doorframes with the exception of labeled fire door frames and frames that willhave lightproof gasketlng, shall be punched to receive a minimum of two rubberor vinyl door silencers on lock side of single doors, and one silencer foreach leaf in heads of double door frames. Lock strikes shall be set out toprovide clearance for silencers.

5.6 Factory Applied Undercoat on Steel:

5.6.1 Primed Finish for Metal Surfaces: All metal doors and framesshall be factory primed as specified in RR-D-575.

5.7 .Construction and Workmanship: Finished doors and frames shall bestrong and rigid, neat in appearance, free from defects, waves, scratches,cuts, dents, ridges, holes, warp or buckle. Molded members shall be cleancut, straight, and true, with Joints coped or mitered, well formed, and intrue alignment. Exposed welded and soldered Joints shall be dressed sooth.Door frame sections shall be designed for use with the wall constructionindicated. Fastenings shall be concealed where practicable. Wraparound type
frames for masonry partitions shall be provided with a throat opening I/8 inchlarger than the actual masonry thickness. Other frames in exposed masonrywalls or partitions shall be designed to allow sufficient space between the
inside back of trim and masonry to receive calking compound.

6. INSTALLATION:

6.1 Steel Frames: Frames shall be set accurately in position, plumbed,
aligned, and braced securely until permanent anchors are set. The bottom of
frames shallbe anchored securely to floors with expansion bolts or with power
fasteners. Wall anchors shall be built-in or secured to adjoining
construction as indicated. Where frames require ceiling struts or other
structural overhead bracing, they shall be anchored securely to ceiling or
structural framing above. Frames in masonry construction shall be backfiiled
with mortar. When an additive is provided in the mortar, the inside of the
frame shall be coated in the field with a corrosion inhibiting bituminous
material.

6.2 Hinged Doors:
specified in RR-D-575.
and .adjusted.

Doors shall be hung in accordance with the clearances
After erection and glazing, hardware shall be cleaned

6.3 Fire Doors and Frames: Installation of fire doors and frames,
including hardware and operational characteristics shall be in accordance with
NFPA Standard No. 80 and Code 101.
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7. PROTECTION: Doors and frames shall be protected from damage. Doors

or frames that are damaged prior to completion and acceptance of the project,

shall be repaired in a satisfactory manner, or replaced, as directed. Frames

that have rusted shall be wire brushed until all rust is removed, cleaned

thoroughly, and given an all-over coat of rust-inhibiting paint of the same

type used for shop coat.

8. CLEANING: Upon completion, exposed surfaces of doors and frames

shall be cleaned thoroughly. All mastic sears and other unsightly marks

shall be removed.

---END---
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SECTION 08112. SOUND RETARDANT DOORS AND FRAMES

I. APPLICABLE PUBLICATIONS: The following publications of the issues
listed below, but referred to thereafter by basic designation only, form a
part of this specification to the extent indicated by the references thereto:

1.1 Federal Specifications:

RR-D-575B Door, Metal, Sliding and Swing: Door Frame, Metal (Flush
and Seml-flush).

1.2 American Society for Testing and Materials (ASTM) Publications:

E90-75 Airborne-Sound Transmission Loss of Building Partitions.

1.3 American National Standards Institute, Inc. (ANSI) Publlcatlons:

Al15-1971 Specifications for Door and Frame Preparation.

1.4 The Steel Door Institute (SDI) Publications:

SDI 100

SDI 107

Reco,,,ended Specifications Standard Steel Doors
Frames.
Hardware on Steel Doors (Reinforcement-appllcation).

and

2. QUALITY CONTROL: Approvals, except those required for field
installations, field applications and field tests, shall be obtained before
custom fabrication is started and before delivery of materials or equipment to
the project site.

3 SUEMITTALS:

3.1 Tests and Certificates: The testing requirements for materials
.incorporated in referenced documents will be waived provided the Contractor
submits certificates from the manufacturer stating that materials furnished
for. this project conform to all requirements of this specification and the
referenced documents. Copies of test reports from an independent acoustical
testing laboratory of a fully operable door assembly shall be submitted to and
approved by the Contracting Officer before work is started.

3.1.1 Sample Certificate: The certificate shall not contain statements
that could be interpreted to imply that the product does not meet all require-
ments specified, such as "as good as"; "achieve the same end use and resultsas materials formulated in accordance with the referenced specification";
"equal or exceed the service and performance of the specified material". The
certificate should simply state that the product conforms to all requirements
specified.
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SAMPLE CERTIFICATE

The manufacturer hereby certifies that the following products being furnished
for this project conform to all requirements of the project specifications and
the respective reference specifications:

MANUFACTURER AND PRODUCT REFERENCE SPECIFICATION

John Doe Company
Sound Retardant
Doors and Frames

ASTM E90

SIGNATURE AND TITLE

3.2 Catalog Data: Complete descriptive literature for each type of door
and frame shall be submitted to and approved by the Contracting Officer before
work is started. Data which describe more than one type, size, model, or item
shall be clearly marked to indicate which type, size, model, or item the
Contractor intends to provide. Data shall be sufficient to show conformance
to specified requirements.

3.3 Shop Drawings: Complete shop drawings for the doors and frames
shall be submitted to and approved by the Contracting Officer before work is
started. Drawings shall indicate types, sizes, locations, metal gages,
hardware provisions, method of glazing, installation details and other details
of construction.

4. DELIVERY AND STORAGE:

4.1 Delivery: Doors, frames and accessories delivered to the site shall
be inspected for damage, unloaded and stored in suitable and accessible spaces
with a minimum of handling. During delivery, door frames of welded unit
construction shall be strapped together in pairs with the head of one frame
inverted for bracing. As an alternate method temporary steel spreaders shall
be securely fastened to the bottom of each frame.

4.2 Storage: At the site, doors and frames shall be stored carefully on
platforms under cover. The storage spaces shall be in dry locations with
adequate ventilation, free from dust, or water, and shall permit easy access
for inspection and handling. The use of non-vented plastic or canvas shelters
which create a humidity chamber shall be avoided. If the fiberboard wrapper
on the door becomes wet, the carton shall be removed immediately. To promote
air circulation, a I/4 inch space shall be provided between the doors.

5. MATERIALS AND CONSTRUCTION: Hollow metal sound retardant doors and
frames of sizes, types, and designs indicated and specified herein shall be
provided at openings shown on the drawings. Doors and frames shall conform to
the requirements of RR-D-575, unless specified otherwise herein. Modify title
of paragraph 3.2.9 in RR-D-575 to read, extra heavy duty, I-3/4
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inch". Doors and frames shall be prepared to receive the hardware specified
under the section entitled "Finish Hardware".

5.1 Sound Retardant Doors and Frames: Sound retardant door and frame
units shall have the following STC rating when tested in accordance with ASTM
Eg0. Single doors shall have an STC rating of 50 and double doors (pairs of
doors) shall have an STC rating of 46.

5.1.1 Doors: Fabricate doors to provide STC rating specified. Con-
tinuously weld and dress flush all seams on exposed surfaces. Allow proper
clearances for hanging and operation of doors without binding. Completely
fill inside of doors with manufacturer’s standard insulating material to
prevent inside rusting and to provide the required sound deadening. Bevel
lock edge of stile I/8 inch in 2 inches. Mortise, reinforce, drill and tap
doors to templates provided by the hardware manufacturer. Provide metal
reinforcing plates for locks and all mortise hardware.

5.1.2 Frames: Fabricate frames to provide STC rating specified. Frames
shall be combination type with integral trim fabricated from 12 gage steel for
pairs of doors and 14 gage steel for single doors. Miter and continuously
weld all joints. Dress flush all welds on exposed surfaces. Spot weld floor
anchors and drill for anchoring. Weld steel angle spreaders to bottom to
insure parallel alignment of jambs. Mortise, reinforce, drill and tap frames
to templates to receive hardware. Spot weld steel reinforcement for hardware
cutouts and provide mortar guards in back of all hardware cutouts. Provide
solid bar hinge reinforcement at pairs of doors.

5.2 Anchors: Provide metal floor and wall anchors required for adjacent
type of construction of type recommended by manufacturer. Construct anchors
from steel not lighter than gage used for frames.

5.3 Accessories:
accessories.

Door manufacturer shall provide the following

5.3.1 Automatic Door Bottom Seal: Provide semi-recessed automatic door
bottom seal of type recommended by door manufacturer. Doors shall be factory
mortised to accept automatic door bottom seal.

5.3.2 Head and Jamb Seal: Provide type recommended by door manufacturer
to best serve door application.

5.3.3 Astragal:
height of doors.

At pairs of doors provide acoustical astragal full

5.4 Factory Applied Undercoat on Steel: All sound retardant metal doors
and frames shall be factory primed as specified in RR-D-575.

6. INSTALLATION: Install doors and frames in accordance with manu-
facturer’s recommendations to provide STC ratings specified.
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6. Frames: Locate wall anchors near top and bottom of each frame and
at intermediate points not over 24 inches apart. Erect frames plumb and brace
securely until permanent anchors are set. Where floor fills occur, terminate
bottom of frames at finish floor level and support frames with adjustable
extension clip angles anchored to structural slab. Anchor bottom of frames to
floors with power fasteners and build in wall anchors. Securely anchor
overhead struts in steel stud walls to structural framing.

6.2 Doors:
operation.

Install doors and make all adjustments necessary for proper

7. PROTECTION: Doors and frames shall be protected from damage. Doors
or frames that are damaged prior to completion and acceptance of the project,
shall be repaired in a satisfactory manner, or replaced, as directed. Frames
that have rusted shall be wire brushed until all rust is removed, cleaned
thoroughly, and given an all-over coat of rust-inhibitlng paint of the same
type used for shop coat.

8. CLEANING: Upon completion, exposed surfaces of doors and frames
shall be cleaned thoroughly. All mastic smears and other unsightly marks
shall be removed.

---END---
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SECTION 08120. ALUMINUM SWINGING DOORS AND FRAMES

I. APPLICABLE PUBLICATIONS: The following publications of the issues
listed below, but referred to thereafter by basic designation only, form a
part of this specification to the extent indicated by the references thereto:

1.1 Federal Specifications:

QQ-A-200/9C
&Am

QQ-A-250/2D
QQ-A-250/8E
QQ-A-250/1 IE
TT-P-38D
&Aml

TT-P-645

Aluminum Alloy Bar, Rod, Shapes and Tube, and Wire
Extruded 6063.
Aluminum Alloy, 3003, Plate and Strip.
Aluminum Alloy, 5052, Plate and Strip.
Aluminum Alloy, 6061, Plate and Strip.
Paint, Aluminum, Ready-Mixed.

Primer, Paint, Zinc-Chromate, Alkyd Type.

1.2 Military Specifications:

MIL-C-18480A Coating Compound, Bituminous Solvent, Coal Tar Base.

1.3 American National Standards Institute (ANSI):

A156.4-1972 Door Controls (Closers).
A156.8-1974 Door Controls (Overhead Holders).

1.4 American Society for Testing and Materials (ASTM):

A36-75 Structural Steel.

1.5 National Association of Architectural Metal Manufacturers (NAAMM):

Metal Finishes Manual (Finish Designation). (August 1969)

2. QUALITY CONTROL: Approvals, except those required for field
installation, field application and field tests, shall be obtained before
delivery of materials to the project site.

3. SUBMITTALS:

3.1 Materials Tests and Test Reports: The testing requirements for
materials incorporated in referenced documents will be waived provided the
manufacturer submits certificates stating that previously manufactured
materials have been tested by recognized laboratories, that such materials
meet testing requirements specified, and that the materials furnished for this
project are of the same type, quality, manufacture and make as that tested.
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Material certificates shall be submitted to and approved by the Contracting

Officer. Copies of other test reports need not be submitted except as

specifically requested by the Contracting Officer.

3.2 Samples: Two full size corner samples of doors and frames showing

construction and with finish as specified, shall be submitted to and approved

by the Contracting Officer before work is started.

3.3 Shop Drawings: Shop drawings shall be submitted to and approved by

the Contracting Officer before proceeding with fabrication. Shop drawings

shall indicate elevations of each door and sidelight type; size of doors and

frames; metal gages; details of door and frame construction; methods of

anchorage; glazing details; weatherstripping; hardware and details of

installation. Include a schedule location of each door frame.

3.4 Descriptive Literature: Manufacturer’s descriptive literature shall

be furnished with shop drawings and shall consist of detail specifications and

instructions for installation, adjustments, cleaning and maintenance.

4. DELIVERY AND STORAGE:

4.1 Protective Coating or Covering: Prior to shipment from the factory,

finished surfaces of aluminum shall receive a protective coating or covering.

Coating or covering shall not chip, peel, or flake due to temperature or

weather and shall protect against discoloration and surface damage from

transportation, storage, and construction activities. Coating or covering

shall be readily removable without affecting the finish. Covering shall be

either adhesive paper, waterproof tape or strippable plastic. Coating applied
to aluminum shall be two sprayed-on coats or clear, water-white, nonyellowing,
methacrylate lacquer to a total minimum thickness of 0.4 mil and maximum

thickness of 0.6 mil.

4.2 Storage: Materials delivered to the site shall be inspected for

damage, unloaded and stored with a minimum of handling. The storage spaces
shall be in dry locations with adequate ventilation, free from dust, or water,
and shall permit easy access for inspection and handling. Materials shall be
stored on floors or platforms in a suitable and approved manner. Doors shall
not be covered with tarps, polyethylene film, or similar type coverings, as
trapped moisture can stain the metal.

5. MATERIALS:

5.1 Aluminum for Doors and Frames: Aluminum shall consist of extruded
shapes and sheet material. Extrusions shall comply with Specification
QQ-A-200/9, alloy 6063-T5. Aluminum sheets and strips shall comply with
Specification QQ-A-250/2, QQ-A-250/8 or QQ-A-250/11; alloy and .temper best
suited for the purpose. Screws, nuts, washers, rivets, and other
miscellaneous fastening devices shall be of hard aluminum or stainless steel.
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5.2 Structural Steel: Steel shall conform to ASTM A36.

5.3 Aluminum Paint: TT-P-38.

5.4 Zinc Chromate Primer: TT-P-645.

5.5 Bituminous Paint: MIL-C-18480.

5.6 Hardware: Door manufacturer shall provide hardware specified herein
for each door.

5.6.1 Floor Concealed Closer: ANSI A156.4, type C06061, center pivoted.
Closer shall be provided with walking beam type top pivot.

5.6.2 Deadlocks: BHMA 501, type E8211, with minimum of one inch latch
projection. Cylinders shall be keyed to master-key system as directed.

5.6.3 Overhead Stop: ANSI A156.8, Overhead Concealed Slide Type, Grade
I, Heavy Duty, stop only with 90 degree opening. Overhead stop and floor
concealed closer, specified herein, shall be coordinated to stop at the exact
same point to prevent racking of door.

5.6.4 Door Pull: Anodized aluminum of an approved design. Finish shall
match that of the framing.

5.6.5 Wood Push Trim: Wood push trim shall be as detailed and provided
under section entitled "Architectural Wood Work.

5.6.6 Threshold: ANSI A156.4, type C38091, extruded aluminum, I/4 inch
thick, designed for center hung pivots. Provide thresholds with ribbed top.
surface.

6. GENERAL REQUIREMENTS: Aluminum doors and frames at door mark, N4OOH
and N400I shall be swing type of size and design shown. Doors shall be
complete with frames, framing members, adjoining sidelights, trim, hardware
and other accessories indicated and specified.

6.1 Provisions for Glazing: I/4 inch and 3/8 inch plastic glazing is
specified in Section "Glass and Glazing". Metal glazing beads, vinyl inserts
and glazing gaskets for securing plastic glazing shall be supplied by the door
manufacturer. Doors shall be glazed with 3/8 inch plastic glazing and
sidelights shall be glazed with two I/4 inch plastic glazing sheets with I/2
inch air space.

6.2 Anchor: Provide anchors of sizes and shapes as indicated for
securing aluminum frames to adjacent construction. Anchors shall be of
stainless steel or steel with a hot-dipped galvanized finish. Anchors shall
be placed near top and bottom of each jamb and at intermediate points not more
than 25 inches apart, unless indicated otherwise. Anchor bottom of each frame
to rough floor construction with 3/32 inch thick stainless steel angle clips
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secured to back of each Jamb and to floor construction; use stainless steel
bolts and expansion shields for fastenin clip anchors.

6.3 Weatherstripping: Provide continuous wool pile type, silicone
treated weatherstripping; or a type weatherstripping recommended by the door
manufacturer on stiles and top and bottom rails of exterior doors.
Weatherstrlpping shall be attached to alumin,,, holders and fitted into slots
which are integral with doors or frame stops. Weatherstripping shall be
easily replaced without special tools. Installation shall allow doors to
swing freely and close positively.

6.4 Finish on Aluminum Surfaces: Finish for aluminum doors and frames
shall be AA-MI0-C22-A42 black color anodized finish in accordance with the
requirements of NAAMM’s "Metal Finishes Mnual". Finish shall match in
appearance or fall within the two extremes of color range of the approved
samples.

7. FABRICATION:

7.1 Welding and Fastening: Where possible, locate welds on unexposed
surfaces. Welds on exposed surfaces shall be dressed smooth. Welding rods,
filler wire and flux shall be carefully selected to produce a uniform texture
and color in finished work. Remove flux and spatter frcm surfaces immediately
after welding. Exposed screws or bolts will be permitted only at incon-
spicuous locations, and shall have heads countersunk. Concealed reinforce-
ments for hrdware shall be welded in place as specified herein.

7.2 Provisions for Hardware: Hardware templates for use in fabrication
of aluminum doors and frames shall be obtained by door manufacturer from
hardware supplier. Doors and frames shall be cut, reinforced, drilled and
tapped at the factory to receive all template hardware. Doors to receive
surface applied hardware shall be provided with reinforcing only; drilling and
tapping for surface applied hardware shall be done in the field. Metal for
hardware reinforcements shall be cadmium plated steel, stainless steel, or
steel with a hot-dipped galvanized finish and shall be secured by welding.

7.3 Fabrication of Aluminum Frames: Aluminum frames shall befabricated
of extruded aluminum shapes. Minimum metal wall thickness for aluminum frames
shall be 0.125 inch. Frames that are to receive fixed glass shall be
fabricated to. receive one inch glazing and have removable glass stops and
glazing beads. Exposed fastenings shall be countersunk stainless steel
Phillip head screws spaced not more than 18 inches on centers. Joints in
frame members shall be milled to a hair line watertight fit, reinforced and
either welded along concealed lines of contact or secured mechanically and by
concealed welding. Shapes shown are representations of design, function and
required profile. Dimensions shown are minimum. Shapes of equivalent design,
dimensions, profile and function may be submitted. Such shapes shall be
subject to approval of samples by the Contracting Officer.
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7.4 Fabrication of Aluminum Doors: Doors shall be of type, size and
design indicated and not less than I-3/4 inches thick. Door sizes shown are
nominal and shall include standard clearances as follows: 1/16 inch at hlnEe
stiles, I/8 inch at look stiles and top rails and 3/16 at floors and
thresholds. Single-aotin doors shall be beveled I/8 inch at look, hinge and

meetin stile edges.

7.4.1 Full Glazed Stile and Rail Doors: Doors shall have narrow stiles
and rails as shown and shall be fabricated from extruded aluminum hollow

seamless tubes or from a combination of open-shaped members interlocked or
welded together. Top and bottom tall shall be fastened by welding, or by
means of dove-tailed type clips and 3/8-inch diameter cadmium plated steel
tension rods runnir the full length of the rails and secured with tension

plates and lock nuts. An adjustable mechanism of jack screws or other
suitable method shall be provided in the top rail to allow for minor clearance
adjustments after installation. Extruded aluminum snap-ln glazing beads shall
be provided on interior side of doors. Extruded aluminum theft-proof snap-in
glazing beads or fixed glazing beads shall be provided on exterior or security
side of doors. Glazin beads shall have vinyl insert glazln gaskets.

Glazin beads shall be designed to receive 3/8 inch plastic glazing.

8. INSTALLATION:

8.1 Frames and Framing Members: Frames and framing members to receive

doors and adjoining sidelights shall be set accurately in position, plumb,
square, level and in alignment. Frames shall be securely anchored to adjacent
construction as shown and in accordance with manufacturer’s printed
instructions.

8.2
hardware.
properly.

Doors shall be hung accurately with proper clearances and with

After erection and glazing, hardware shall be adjusted to operate

8.3 Protection of Aluminum from Dissimilar Materials:

8.3.1 Dissimilar Metals: Where aluminum surfaces come in contact with

metals other than stainless steel, zinc, or white bronze, aluminum surfaces
shall be insulated from direct contact with incompatible metals by one or a
combination of the following methods:

(a) Painting the dissimilar metal with one coat of heavy-bodied
bituminous paint.

(b) Applying a synthetic butyl rubber calking material between
the aluminum and the dissimilar metal.

(c) Painting the dissimilar metal with a prime coat of zinc-
chromate primer, or other suitable primer, followed by one coat of aluminum

paint or other suitable protective coating, excluding those containing lead
pigmentation.
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(d) Use of a nonabsorptive tape or gasket in permanently dry

locations.

8.3.2 Drainage from Dissimilar Metals: Dissimilar metals used in

locations where dralnae from them passes over altinum shall be painted as

specified in (3) above, to prevent staining of aluminum.

8.3.3 Msonry and Concrete: Aluminum surfaces in contact with mortar,
concrete, or other masonry materials shall be given one coat of heavy-bodied
bituminous paint.

8.3.4 Wood: Aluminum surfaces in contact with wood or other similarly

absorptive materials, which may become repeatedly wet, and aluminum surfaces

in contact with treated wood, shall be given two coats of the aluminum paint

or one coat of heavy-bodied bituminous paint. In lieu of paintin the

aluminum, the Contractor shall have the option of paintin the wood and other

absorptive surfaces with two coats of aluminum paint, and sealin the joints

with calking compound.

8.4 Cleanin: Upon completion of installation, metal surfaces of doors

and frsmes shall be thoroughly cleaned, following the procedure recommended by

the door manufacturer. Abrasive, caustic, or acid cleanin agents shall not
be used.

8.5 Protection: During installation, doors and frames shall be

protected from damage. Doors and frames that are damaged prior to completion

and acceptance shall be restored to their original condition or new

replacements shall be provided.

---END---
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SECTION 08122. ALUMINUM MALL FRONT UNITS

1. APPLICABLE PUBLICATIONS: The following publications of the issues
listed below, but referred to thereafter by basic designation only, form a
part of this specification to the extent indicated by the references thereto:

1.1 Federal Specifications:

QQ-A-200/9C

QQ-A-250/2D
QQ-A-250/BE
QQ-A-250/1 IE
TT-P-38D
&Aml

TT-P-645

Al,-,inum Alloy Bar, Rod, Shapes and Tube, and Wire
Extruded 6063.
Aluminum Alloy, 3003, Plate and Strip.
Aluminum Alloy, 5052, Plate and Strip.
Aluminum Alloy, 6061, Plate and Strip.
Paint, Aluminum, Ready-Mixed.

Primer, Paint, Zinc-Chromate, Alkyd Type.

1.2 Military Specifications:

MIL-C-18480A(3) Coating Compound, Bituminous Solvent, Coal Tar Base.

1.3 American National Standards Institute (ANSI):

A156.4-1972 Door Controls (Closers).

A156.8-1974 Door Controls (Overhead Holders).

1.4 American Society of Testing and Materials (ASTM):

A36-75 Structural Steel.

1.5 National Association of Architectural Metal Manufacturers (NAAMM):

Metal Finishes Manual (Finish Designation). (August 1969)

2. QUALITY CONTROL: Approvals, except those required for field
installation, field application and field tests, shall be obtained before
delivery of materials to the project site.

3. SUBMITTALS:

3.1 Materials Tests and Test Reports: The testing requirements for
materials incorporated in referenced documents will be waived provided themanufacturer submits certificates stating that previously manufactured
materials have been tested by recognized laboratories, that such materials
meet testing requirements specified, and that the materials furnished for this
project are of the same type, quality, manufacture and make as that tested.
Material certificates shall be submitted to and approved by the Contracting
Officer. Copies of other test reports need not be submitted except as
specifically requested by the contracting Officer.
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3.2 Samples: Two full size corner samples of doors and frames showing

construction and with finish as specified shall be submitted to and approved

by the Contracting Officer before work is started.

3.3 Shop Drawings: Shop drawings for aluminum mall front units shall be

submitted to and approved by the Contracting Officer before proceeding with

fabrication. Shop drawings shall indicate elevations of units, size of swing

doors, slide doors, fixed panels and frames; details of door, panel, and frame

construction; methods of anchorage; glazing details; weatherstripping;
hardware and details of installation. Include a schedule showing location of
units.

3.4 Descriptive Literature: Manufacturer’s descriptive literature shall
be furnished with shop drawings and shall consist of detail specifications and

instructions for installation, adjustments, cleaning and maintenance.

4. DELIVERY AND STORAGE:

4.1 Protective Coating or Covering: Prior to shipment from the factory,
finished surfaces of aluminum and glass shall receive a protective coating or
covering. Coating or covering shall not chip, peel, or flake due to
temperature or weather and shall protect against discoloration and surface
damage from transportation, storage, and construction activities. Coating or
covering shall be readily removable without affecting the finish. Covering
shall be either adhesive paper, waterproof tape or strippable plastic.
Coating applied to aluminum shall be two sprayed-on coats or clear,
water-white, nonyellowing, methacrylate lacquer to a total minimum thickness
of 0.4 mil and maximum thickness of 0.6 mil.

4.2 Storage: Materials delivered to the site shall be inspected for

damage, unloaded and stored with a minimum of handling. The storage spaces
shall be in dry locations with adequate ventilation, free from dust, or water,
and shall permit easy access for inspection and handling. Materials shall be
stored on floors or platforms in a suitable and approved manner. Units shall
not be covered with tarps, polyethylene film, or similar type coverings, as
trapped moisture can stain the metal.

5. GENERAL REQUIREMENTS:

5.1 General Description: Aluminum mall front units are indicated on
Door Schedule as Type SALI and shall be made up of one swing door, one slide

panel and one fixed panel. Units shall be of size and design as indicated.
Units shall be complete with frames, framing members, trim, hardware and other
accessories required.

6. MATERIALS:

6.1 Aluminum for Doors, Panels and Frames: Aluminum shall consist of
extruded shapes and sheet material. Extrusions shall comply with
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Specification QQ-A-200/9, alloy 6063-T5. Aluminum sheets and strips shall
comply with Specification QQ-A-250/2, QQ-A-250/8 or QQ-A-250/11; alloy and
temper best suited for the purpose. Screws, nuts, washers, rivets, and other
miscellaneous fastening devices shall be of hard aluminum or stainless steel.

6.2 Structural Steel: Steel shall conform to ASTM A36.

6.3 Aluminum Paint: TT-P-38.

6.4 Zinc Chromate Primer: TT-P-645.

6.5 Bituminous Paint: MIL-C-18480.

6.6 Sliding Panel Hardware: All required hardware for sliding panels

shall be of an approved type and provided by the unit manufacturer.

6.7 Swing Door Hardware: Unit manufacturer shall provide swing door
hardware specified herein for each door.

6.7.1 Floor Concealed Closer: ANSI A156.4, type CO6021, center pivoted.
Closer shall be provided with walking beam type top pivot.

floor concealed closer, specified herein, shall be coordinated to stop at the
exact same point to prevent racking of door.

6.7.3 Door Pull: Anodized aluminum of an approved design with finish to
match that of the framing.

6.7.4 Wood Trim: Wood trim shall be as detailed and provided under
section entitled "Architectural Wood Work".

6.8 Provisions for Glazing: Glazing is specified in section entitled
"Glass and Glazing". Metal glazing beads, vinyl inserts and glazing gaskets
for securing glass shall be supplied by the unit manufacturer.

6.9 Anchor: Provide anchors of sizes and shapes as indicated for
securing aluminum frames to adjacent construction. Anchors shall be of
stainless steel or steel with a hot-dipped galvanized finish. Anchors shall
be placed near top and bottom of each jamb and at intermediate points not more
than 25 inches apart, unless indicated otherwise. Anchor bottom of each frame
to rough floor construction with 3/32 inch thick stainless steel angle clips
secured to back of each Jamb and to floor construction; use stainless steel
bolts and expansion shields for fastening clip anchors.

6.10 WeatherstrippiD4: Provide continuous wool pile type, silicon
treated weatherstripping, or a type weatherstripping recommended by the unit
manufacturer.
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6.11 Finish on Aluminum Surfaces: Finish for aluminum doors, panels and

frames shall be AA-M10-C22-A42 Black color anodized finish in accordance with

the requirements of NAAMM’s "Metal Finishes Manual". Finish shall match in

appearance or fall within the two extremes of color range of the approved
samples.

7. FABRICATION:

7.1 Welding and Fastening: Where possible, locate welds on unexposed

surfaces. Welds on exposed surfaces shall be dressed smooth. Welding rods,
filler wire and flux shall be carefully selected to produce a uniform texture
and color in finished work. Remove flux and spatter from surfaces immediately

after welding. Exposed screws or bolts will be permitted only at
inconspicuous locations, and shall have heads countersunk. Concealed
reinforcements for hardware shall be welded in place as specified herein.

7.2 Provisions for Hardware: Hardware templates for use in fabrication

of aluminum doors and frames shall be obtained by door manufacturer from

hardware manufacturer. Doors and frames shall be cut, reinforced, drilled and

tapped at the factory to receive all template hardware. Doors to receive

surface applied hardware shall be provided with reinforcing only; drilling and

tapping for surface applied hardware shall be done in the field. Metal for
hardware reinforcements shall be cadmium plated steel, stainless steel, or
steel with a hot-dipped galvanized finish and shall be secured by welding.

7.3 Fabrication of Aluminum Frames: Aluminum frames shall be

fabricated of extruded aluminum shapes. Minimum metal wall thickness for
aluminum frames shall be 0.125 inch. Frames that are to receive fixed glass
shall have removable glass stops and glazing beads. Exposed fastenings shall
be countersunk stainless steel Phillip head screws spaced not more than 18
inches on centers. Joints in frame members shall be milled to a hair line

watertight fit, reinforced and either welded along concealed lines of contact
or secured mechanically and by concealed welding. Shapes shown are

representations of design, function and required profile. Dimensions shown

are minimum. Shapes of equivalent design, dimensions, profile and function

may be submitted. Such shapes shall be subject to approval of samples by the

Contracting Officer.

7.4 Fabrication of Aluminum Doors and Panels: Doors and panels shall

be of type, size and design indicated and not less than I-3/4 inches thick.

Door sizes shown are nominal and shall include standard clearances as follows:
1/16 inch at hinge stiles, I/8 inch at lock stiles and top rails and 3/16 at
floors. Single-acting doors shall be beveled I/8 inch at lock and hinge stile

edges.

7.4.1 Full Glazed Stile and Rail Doors and Panels: Doors and panels
shall have narrow stiles and rails as shown and shall be fabricated from

extruded aluminum hollow seamless tubes or from a combination of open-shaped
members interlocked or welded together. Top and bottom rail shall be fastened

by welding, or by means of dove-tailed type clips and 3/8-inch diameter
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cadmium plated steel tension rods running the full length of the rails and
secured with tension plates and lock nuts. An adjustable mechanism of Jack
screws or other suitable method shall be provided in the top rall to allow for
minor clearance adjustments after installation. Extruded aluminum snap-in
glazing beads shall be provided on interior side of doors. Extruded aluminum
theft-proof snap-ln glazing beads or fixed glazing beads shall be provided on
exterior or security side of doors. Glazing beads shall have vinyl insert
glazing gaskets. Glazing beads shall be designed to receive I/4 inch glass of
type indicated.

8. INSTALLATION:

8.1 Frames and Framing Members: Frames and framing members to receive
doors, sliding panels and fixed panels shall be set accurately in position,
plumb, square, level and in alignment. Frames shall be securely anchored to
adjacent construction as shown and in accordance with manufacturer’s printed
instructions.

8.2 Doors and Panels: Doors and panels shall be hung accurately with
proper clearances and with hardware. After erection and glazing, hardware
shall be adjusted to operate properly.

8.3 Protection of Aluminum from Dissimilar Materials:

8.3.1 Dissimilar Metals: Where aluminum surfaces come in contact with
metals other than stainless steel, zinc, or white bronze, aluminum surfaces
shall be insulated from direct contact with incompatible metals by one or a
eomblnatlon of the following methods:

(a) Painting the dissimilar metal with one coat of heavy-bodied
bituminous paint.

(b) Applying a synthetic butyl rubber calking material between
the aluminum and the dissimilar metal.

(c) Painting the dissimilar metal with a prime coat of
zinc-chrcmate primer, or other suitable primer, followed by one coat of
aluminum paint or other suitable protective coating, excluding those
containing lead pigmentation.

(d) Use of a nonabsorptive tape or gasket in permanently dry
locations.

8.3.2 Masonry and Concrete: Aluminum surfaces in contact with mortar,
concrete, or other masonry materials shall be given one coat of heavy-bodied
bituminous paint.

8.3.3 Wood: Aluminum surfaces in contact with wood or other similarly
absorptive materials, which may become repeatedly wet, and aluminum surfaces
in contact with treated wood, shall be given two coats of the aluminum paint
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or one coat of heavy-bodied bituminous paint. In lieu of paintin the

aluminum, the Contractor shall have the option of painting the wood and other

absorptive surfaces with two coats of aluminum paint, and sealing the joints

with calking compound.

8.4 Cleaning: Upon completion of installation, metal surfaces of
doors and frames shall be thoroughly cleaned, following the procedure
recommended by the door manufacturer. Abrasive, caustic, or acid cleaning
agents shall not be used.

8.5 Protection: During installation, doors, panels and frames shall be
protected from damage. Doors, panels and frames that are damaged prior to
completion and acceptance shall be restored to their original condition or new
replacements shall be provided.

---END---
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SECTION 08130. ALUMINUM AUTOMATIC ENTRANCES

I. APPLICABLE PUBLICATIONS: The following publications of the issues
listed below, but referred to thereafter by basic designation only, form a
part of this specification to the extent indicated by the references thereto:

1.1 Federal Specifications:

QQ-A-20019C
&Aml

QQ-A-250/2D
QQ-A-250/8E
QQ-A-250/I IE
TT-P-38D
&Am

TT-P-645

Aluminum Alloy Bar, Rod, Shapes and Tube, and Wire
Extruded 6063.
Aluminum Alloy, 3003, Plate and Strip.
Aluminum Alloy, 5052, Plate and Strip.
Aluminum Alloy, 6061, Plate and Strip.

Paint, Aluminum, Ready-mlxed.

Primer, Paint, Zinc-chromate, Alkyd Type.

1.2 Military Specifications:

MIL-C-18480A
& Am 3

Coating Compound, Bituminous Solvent, Coal Tar Base.

1.3 American Society of Testing and Materials (ASTM):

A36-75 Structural Steel.

1.4 National Association of Architectural Metal Manufacturers (NAAMM):

Metal Finishes Manual (Finish Designation). (August 1969)

2. QUALITY CONTROL: Approvals, except those required for field

installation, field application and field tests, shall be obtained before
delivery of materials to the project site.

2.1 Design Criteria: Entrances shall be designed and anchored to
withstand a wind load of 49 pounds per square foot.

3. SUBMITTALS:

3.1 Material Tests and Test Reports: The testing requirements for

materials incorporated in referenced documents will be waived provided the
manufacturer submits certificates stating that previously manufactured
materials have been tested by recognized laboratories, that such materials

meet testing requirements specified, and that materials furnished for this

project are of the same type, quality, manufacture and make as that tested.
Material certificates shall be submitted to and approved by the Contracting

Officer. Copies of other test reports need not be submitted, except as

specifically requested by the Contracting Officer.
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3.2 Shop Drawings: Shop drawings shall be submitted to and approved by
the Contracting Officer before proceeding with fabrication, Shop drawings

shall indicate elevations of each door and fixed panel type, size of doors and

frames, metal gages, details of door and frame construction, methods and

spacing of anchorage, glazing details, weatherstrlpping, hardware, wiring for
operators and controls, location of operator and controls, type and rating of

operator, safety devices and installation details, Design calculations shall
be submitted.

3,3 Descriptive Literature: Manufacturer’s descriptive literature shall
be furnished with shop drawings and shall consist of detail specifications and
instructions for installation, adjustments, cleaning and maintenance.

3.4 Samples: Two 6-inch long samples of aluminum extrusions with

specified finish shall be submitted to and approved by the Contracting Officer
before work is started,

DELIVERY AND STORAGE:

4,1 Protective Coating or Covering: Prior to shipment from the factory,
finished surfaces of aluminum shall receive a protective coating or covering.
Coating or covering shall not chip, peel, or flake due to temperature or
weather and shall protect against discoloration and surface damage from

transportation, storage, and construction activities. Coating or covering
shall be readily removable without affecting the finish. Covering shall be
either adhesive paper, waterproof tape, or strippable plastic. Coating
applied to aluminum shall be two sprayed-on coats of clear, water-white,
non-yellowlng, methacrylate lacquer to a total minimum thickness of 0.4 mil
and a maximum thickness of 0.6 mil,

4.2 Storage: Materials delivered to the site shall be inspected for
damage, unloaded and stored with a minimum of handling, The storage spaces
shall be in dry locations with adequate ventilation, free from dust or water,
and shall permit easy access for inspection and handling, Materials shall be
stored on floors or platforms in a suitable and approved manner. Doors shall
not be covered with tarps, polyethylene film, or similar type coverings, as
trapped moisture can stain the metal.

5, MATERIALS:

5,1 Aluminum for Doors and Frames: Aluminum shall consist of extruded
shapes and sheet material. Extrusions shall comply with Federal Specification
QQ-A-200/9, alloy 6063-T5. Aluminum sheets and strips shall comply with
Federal Specification QQ-A-250/2, QQ-A-250/8 or QQ-A-250/11; alloy and temper
best suited for the purpose and to produce a finish matching extrusions.
Screws, nuts, washers, rivets and other miscellaneous fastening devices shall
be of hard aluminum or stainless steel.

5.2 Structural Steel: Steel shall conform to ASTM A36.
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5,3 Aluminum Paint: Federal Specification TT-P-38.

5.4 Zinc Chromate Primer: Federal Specification TT-P-645,

5.5 Bituminous Paint: Military Specification MIL-C-18480.

5.6 Hardware:

5.6.1 Doors No. $242 and $242A: Doors shall swing on heavy-duty, ball
bearing pivots. All other hardware required for complete operation of the
doors shall be furnished by the system manufacturer,

5.6.2 Doors No. $249 and $249A: Doors shall be hung from one piece
trussed trolley with built-in rollers operating on a removable steel track,

An adjustable cantilever support and pivot assembly shall be provided to allow
doors to swing outward for emergency egress without the need for a lower door
pivot. A corrosion resistant ball detent latch shall provide easy release of

doors when pushed. Swing-out hardware shall be provided for fixed panels to
allow doors to break away to provide full instant use of the opening at any
point in its cycle in compliance with NFPA 101. Antl-riser stops shall be
provided to prevent door from derailing, Doors shall include security hooking
devices to latch swing out panels in closed position when sliding doors reach
the fully closed position. Lock shall be provided on interior of doors with
thumbturn in accordance with NFPA 101. Door holders shall be provided on
swing out panels.

5,7 Operators: Swing type operators at Doors No. $242 and $242A and
slide type operators at Doors No. $249 and $249A shall be electro-pneumatic
type with built-in separate opening and closing pressure regulators, separate
opening and closing checking adjustments, power checking adjustments, control
of opening and closing speeds, m,ual operation with power off, guide rod
slide carriage for positive piston rod alignment, and fast recycle at any
point in stroke.

5.8 Controls:

5,8.1 Push Plate Switch: Recessed switch box with 4 inch x 4 inch
stainless steel push plate to activate door opening cycle,

5,8.2 Floor Button Switch: Recessed switch box for casting in concrete
floor slab with stainless steel cover plate and single stainless steel push
button for pedestrian traffic, Push button shall activate door opening cycle.

5.8.3 Time Delay Switch:
activate door closing cycle.
opening cycle.

Timer adjustable between 3 and 60 seconds to
Timer shall start upon activation of door

5,8.4 Sensing Device Control (Doors No, $249 and $249A): Header mounted
sensing device with cover finished to match doors and frames. Unit shall
include transformer, solid state control circuit and automatic compensation
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for llne voltage variations. Sensing device shall detect objects moving at
two or more inches per second within a semi-circular area approximately 5 feet
x 5 feet in size, and shall provide for automatic rejection of fixed objects
within the sensing zone. Sensing of objects while doors are closed shall
activate opening cycle. Sensing of objects during timer cycle shall reset
time delay switch. Sensing of objects during closing cycle shall cause
instant reversal from closing to opening cycle and shall reset time delay
switch.

5.8.5 Photoelectric Controls (Doors No. $242 and $242A): Photoelectric
controls shall be mounted in Jambs of doors, Pulses of infrared light shall
be generated by a transmitter unit in one Jamb and detected by a receiver unit
in the other Jamb. Interruption of the light pulses shall only reset time
delay switch during timer cycle and shall reverse operation from closing to
opening cycle. Photoelectric control shall be activated only during opening
and closing cycle and shall be deactivated when doors are fully closed,

5.9 Door Control Deactivation Switch: A single switch shall be provided
at location indicated to activate and deactivate controls for Doors No. $22
and $22A as specified in paragraph entitled "Door Operation".

5.10 Door Bell: A door bell shall be provided at location indicated.

6. GENERAL REQUIREMENTS: Aluminum doors at Doors No, $22 and $22A
shall be electro-pneumatlcally operated swing type and Doors No, $249 and
$249A shall be electro-pneumatically operated sliding type of size and design
as shown. Doors shall be complete with frames, framing members, adjoining
fixed panels, trim, hardware, operators, controls and other accessories
indicated and specified,

6.1 Provisions for Glazing: Tempered heat-absorbing glass for exterior
doors and tempered clear glass for interior doors is specified in section
entitled "Glass and Glazing". Metal glazing beads, vinyl inserts and glazing
gaskets for securing glass shall be supplied by the door manufacturer.

6.2 Anchors: Provide anchors of sizes and shapes indicated or
recommended for securing aluminum frames to adjacent construction. Anchors
shall be of stainless steel or steel with a hot-dlpped galvanized finish,
Anchors shall be placed near top and bottom of each Jamb and at intermediate
points not more than 25 inches apart, unless otherwise required by design
criteria, Anchor bottum of each frame to rough floor construction with 3/32
inch thick stainless steel angle clips secured to back of each Jamb and to
floor construction; use stainless steel bolts and expansion shields for
fastening cllp anchors,

6.3 Weatherstripping: Provide continuous wool pile type, silicone
treated weatherstrlpping; or a type weatherstrlpping recommended by the door
manufacturer on stiles of exterior doors and fixed panels. Weatherstripping
shall be attached to aluminum holders and fitted into slots which are integral
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with doors and fixed panels. WeatherstripplnE shall be easily replaced

without special tools. Installation shall allow doors to close positively.

6.4 Finish on Al,-,inum Surfaces: Finish for aluminum doors and frames

shall be AA-MIO-C22-A2 color anodized finish in accordance with the

requirements of NAA’s "Metal Finishes Manual". Finish color shall be black.

Finish shall match in appearance or fall within the two extremes of color

range of the approved samples.

7. FABRICATION:

7,1 Welding and Fastening: Where possible, locate welds on unexposed

surfaces. Welds on exposed surfaces shall be dressed smooth. Weldln rods.
filler wire and flux shall be carefully selected to produce a uniform texture

and color in finished work. Remove flux and spatter from surfaces immediately

after welding. Exposed screws or bolts will be permitted only at

inconspicuous locations, and shall have heads countersunk.

7.2 Fabrication of Aluminum Frames: Aluminum frames shall be fabricated

of extruded aluminum shapes, Minimum metal wall thickness for aluminum frames

shall be 0.125 inch, Joints in frame members shall be milled to a hair llne

watertight fit, reinforced and either welded alone concealed lines of contact
or secured mechanically and by concealed welding, Shapes shown are repre-

sentations of design, function and required profile, Dimensions shown are
minimum, Shapes of equivalent design, dimensions, profile and function may be

submitted. Such shapes shall be subject to approval of samples by the

Contracting Officer.

7.3 Fabrication of Aluminum Doors: Doors shall be of type, size and

design indicated and not less than I-3/4 inches thick. Door sizes shown are

neminal and shall include standard clearances. Doors shall have stiles and

rails as shown and shall be fabricated from extruded aluminum seamless tubes

or from a combination of open-shaped members interlocked or welded together.

Top and bottom rall shall be fastened by weldlne, or by means of dove-tailed

type clips and 3/8 inch diameter cadmium plated steel tension rods running the

full length of the rails and secured with tension plates and lock nuts.
Extruded aluminum snap-in glazing beads shall be provided on interior side of

doors. Extruded aluminum theft-proof snap-ln glazing beads or fixed glazing

beads shall be provided on exterior or security side of doors. Glazing beads

shall have vinyl insert glazlne gaskets. Glazing beads shall be designed to

receive I/ inch thick glass.

8. DOOR OPERATION:

801 Doors No. $22 and $22A: Except as specified below, both doors

shall open simultaneously by push plate or floor button from exterior and by

either a wall mounted or panel mounted push plate from interior. Doors shall

close when time delay sequence is ended. A photoelectric control in the Jamb
of each door shall prevent either door from closing while there is movement

within the doors. The photoelectric control shall not cause the doors to open
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if they are closed. The door control deactivation switch shall deactivate
completely the interior wall mounted push plate, the exterior push plate and
the exterior floor button. During door control deactivation, doors shall open
only by interior panel mounted push plate. uring door control deactivation,
an interior door bell shall soured when th exterior push plate or floor button
i depressed.

8.2 Doors No. $249 and $249A: Both doors shall open in sequence by push
plate from exterior and by push plate from interior. Doors shall close when
time delay sequence is ended. A sensing device over each door shall prevent
the door over which it is mounted from closing while there is movement in the
sensing zone, or shall cause the door to open if it is closed and movement is
detected.

9. INSTALLATION:

9.1 Frames and Framing Members: Frames and framing members to receive
doors and adjoining fixed panels shall be set accurately in position, plumb,
square, level and in alignment. Frames shall be securely anchored to adjacent
construction in accordance with the design criteria specified herein, approved
shop drawings, and manufacturer’s printed instructions.

9.2 Doors, Operators and Controls: Doors, operators, control devices,
conduit, fittings, wiring, voltage-matching transformers, pneumatic piping,
connecting hardware and accessories shall be installed in accordance with
manufacturer’s instructions and approved shop drawings. All anchors and
inserts for guides, brackets, operators, switches and. other work shall be
located accurately. Electrical service of the indicated characteristics will
be provided at each door including a fusible disconnect switch with fuses.
Provide all necessary power and control connections required on the load side
of the disconnect switch, provide all wire required and pull wire through
conduit provided under Division 16. Electrical workmanship shall conform to
Division 160 Air piping will be provided to a valve at each door. Provide
all necessary piping, valves, fittings and accessories required to connect
operators to air supply. Materials and workmanship shall conform to Division
15. After installation and connection, adjust and lubricate operators,
hardware and controls to insure that doors function properly. Upon comple-
tion. doors shall be weathertlght and shall be free from warp, twist or
distortion.

9.3 Protection of Aluminum from Dissimilar Materials:

9.3.1 Dissimilar Metals: Where aluminum surfaces come in contact with
metals other than stainless steel, zinc, or white bronze, aluminum surfaces
shall be insulated from direct contact with incompatible metals by one or a
combination of the following methods:

(a) Painting the dissimilar metal with one coat of heavy-bodied
bituminous paint,
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(b) Applying a synthetic butyl rubber calkin material between

the aluminum and the dissimilar metal.

(c) Painting the dissimilar metal with a prime coat of zinc-

chromate primer, or other suitable primer, followed by one coat of aluminum

paint or other suitable protective coating, excluding those containing lead

pIEmentatlon.

(d) Use of a nonabsorptlve tape or gasket in permanently dry

locations,

9,3,2 Drainage from Dissimilar Metals: Dissimilar metals used in loca-

tions where drainage from them passes over aluminum shall be painted as

specified in (3) above, to prevent staining of aluminum,

9.3.3 Masormy and Concrete: Aluminum surfaces in contact with mortar,
concrete, or other masonry materials shall be given one coat of heavy-bodled

bituminous paint,

9,3.4 Wood: Aluminum surfaces in contact with wood or other similarly

absorptive materials, which may become repeatedly wet, and aluminum surfaces

in contact with treated wood, shall be given two coats of the aluminum paint

or one coat of heavy-bodled bituminous paint, In lieu of painting the alumi-

num, the Contractor shall have the option of painting the wood and other

absorptive surfaces with two coats of aluminum paint, and sealing the Joints
with oalklng compound,

9.4 Cleaning: Upon completion of installation, metal surfaces of doors

and frames shall be thoroughly cleaned, following the procedure recommended by

the door manufacturer. Abrasive, caustic, or acid cleaning agents shall not

be used.

9.5 Protection: During installation, doors and frame shall be protected
from damage, Doors and frames that are damaged prior to completion and accep-

tance shall be restored to their original condition or new replacements shall

be provided at no additional cost to the Government.

---END---
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SECTION 08165. AUTOMATIC DOOR OPERATORS

I. QUALITY CONTROL: Approvals, except those required for field

installation, field application and field tests, shall be obtained before

delivery of materials to the project site.

2. SUBMITTALS

2.1 Materials Tests and Test Reports: The testing requirements for
materials incorporated in referenced documents will be waived provided the
manufacturer submits certficates stating that previously manufactured
materials have been tested by recognized laboratories, that such materials
meet testing requirements specified, and that the materials furnished for this

project are of the same type, quality, manufacture and make as that tested.

Material certificates shall be submitted to and approved by the Contracting
Officer. Copies of other test reports need not be submitted except as
specifically requested by the Contracting Officer.

2.2 Shop Drawings: Shop drawings shall be submitted to and approved by
the Contracting Officer before proceeding with fabrication. Shop drawings

shall indicate type and size of operators, methods of anchorage, wiring for

operators and controls, location of operators and controls, safety devices and
installation details.

2.3 Descriptive Literature: Manufacturer’s descriptive literature shall
be furnished with shop drawings and shall consist of detail specifications and
instructions for installation, adjustments, cleaning and maintenance.

3. STORAGE: Materials delivered to the site shall be inspected for
damaged, unloaded and stored with a minimum of handling. The storage spaces
shall be in dry locations with adequate ventilation, free from dust, or water,
and shall permit easy access for inspection and handling. Materials shall be
stored on floors or platforms in a suitable and approved manner. Units shall
not be covered with tarps, polyethylene film, or similar type of coverings.

4. MATERIALS:

4.1 Operators: Operators shall be header mounted electro-pneumatic
type, enclosed in prime coated sheet steel cover concealing operator mechanism
and mounting brackets. Operators shall have pneumatic power opening and
spring power closing, and shall have fully adjustable opening and closing
speeds. Operators shall have checking mechanism providing cushioning action

at last part of door travel, in both opening and closing cycles. Operators
shall recycle doors instantaneously to full open position in any point in

closing cycle when opening cycle is reactivated. Operators shall be designed
so that when power to operator is interrupted or shut-off, doors may be easily
opened manually without damage to automatic operator system.
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4.2 Controls:

4.2.1 Push Plate Switch: Recessed switch box with 4 inch x 4 inch
stainless steel push plate to activate door opening cycle.

4.2.2 Time Delay Switch:
activate door closing cycle.
opening cycle.

Timer adjustable between 3 and 30 seconds to
Timer shall start upon activation of door

4.2.3 Sensing Device Control: Header mounted sensing device with prime
painted steel cover. Unit shall include transformer, solid state control
circuit and automatic compensation for line voltage variations. Sensing
device shall detect objects moving at two or more inches per second within a
semi-circular area approximately 5 feet x 5 feet in size, and shall provide
for automatic rejection of fixed objects within the sensing zone. Sensing of
objects while doors are closed shall activate door opening cycle. Sensing of
objects during timer cycle shall reset time delay switch. Sensing of objects
during closing cycle shall cause instant reversal from closing to opening
cycle and shall reset time delay switch.

4.2.4 Photoelectric Controls: Photoelectric controls shall be mounted
in jambs of doors. Pulses of infrared light shall be generated by a trans-
mitter unit in one Jamb and detected by a receiver unit in the other Jamb.
Interruption of the light pulses shall reset time delay switch during timer
cycle and shall reverse operation from closing to opening cycle.

4.2.5 Door Control Deactivation Switch: A single switch shall be
provided at locations indicated to activate and deactivate the controls for
doors as specified in paragraph entitled "Door Operation".

5. DOOR OPERATION: Operation of pneumatically operated swinging doors
shall be as specified below. Location of door opening controls shall be as
indicated on the Drawings.

5.1 Doors No. C159, C226A, C246, C264 and C264A shall open by any of
three push plate switches, and shall close by time delay switch. Each door
shall have photoelectric safety device. Provide control deactivation switches
at Doors No. C159 and C264.

5.2 Doors No. S205A, $215B, $226A and $242B shall open by either of two
push plate switches, and shall close by time delay switch. Each door shall
have photoelectric safety device. Provide control deactivation switches at
Doors No. $205A, $215B and $226A.

5.3 Door No. C232 shall open by any of four push plate switches, and
shall close by time delay switch. Door shall have photoelectric safety
device and control deactivation switch.

5.4 Door No. C226 shall open by one push plate switch and shall close by
time delay switch. Door shall have photoelectric safety device.
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5.5 Door No. C264B shall open by one push plate switch or by one sensinE
device, and shall close by time delay switch. Door shall have photoelectric

safety device.

6. INSTALLATION: Operators, control devices, conduit, wiring, voltage-

matching transformers, pneumatic piping, fittings, connecting hardware and

accessories shall be installed in accordance with manufacturer’s instructions
and approved shop drawings. All anchors and inserts for brackets, operators,
switches and other work shall be located accurately. Electrical service of
the indicated characteristics will be provided at each door, including a
fusible disconnect switch with fuses. Frovlde all necessary power and control
connections required on-tSe load side of the disconnect switch, provide all
wire required and pull wire through conduit provided under Division 16.
Electrical workmanship shall conform to Division 16. Air piping will be
provided to a valve at each door. Provide all necessary piping, valves,
fittings and accessories required to connect operators to air supply.
Materials and workmanship shall conform to Division 15. After installation
and connection, adjust and lubricate operators and controls to insure that
operators function properly.

---END---
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SECTION 08210, WOOD DOORS

I. APPLICABLE PUBLICATIONS: The following publications of the issues
listed below, but referred to thereafter by basic designation only, form a
part of this specification to the extent indicated by the references thereto:

1.1 National Woodwork Manufacturers Association (NWMA) Publications:

I ,S. 1-73 Industry Standard for Hardwood Veneered Including
Hardboard and Plastic Faced-Flush Doors.

1,2 Underwriters’ Laboratories, Inc. (UL) Publication:

Building Materials Directory (1976).

2, QUALITY CONTROL: Approvals, except those required for field
installations, field applieatlons and field tests, shall be obtained before
delivery of material or equipment to the project site,

SUBMITTALS:

3,1 Shop Drawings: Shop drawings, catalog cuts, or descriptive material
showing each type of door unit shall be submitted to and approved by the
Contraetlng Officer before work is started. Drawings and cuts shall indicate
sizes, thickness, construction, methods of assembly, sticking, glazing, door

louvers, and all other necessary information.

3,2 Samples of Doors: Prior to the delivery of wood doors, a sample
section of each type of door which shows the stile, rail, veneer, core
construction, and finish shall be submitted to and approved by the Contracting
Officer before work is started,

4, DELIVERY AND STORAGE: Doors shall be delivered to the site in an
undamaged condition and shall be protected against damage and dampness. They
shall be stored under cover in a well-ventilated building and shall not be
exposed to extreme changes of temperature and humidity. They shall not be
stored n a buildng under construction untl concrete, masonry work. and
plaster are dry. Defective or damaged doors shall be replaced by the
Contractor at no expense to the Government.

5. GENERAL REQUIREMENTS:

5.1 Grading Marking and Labeling: Each door shall be marked with a
stamp, brand, or label in accordance with the requirements of the applicable
referenced publication or standard.

5.2 Sizes and Designs: Doors shall be of the sizes, designs, and
thicknesses as indicated and as specified herein.
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6. MATERIALS AND CONSTRUCTION:

6.1 Interior Doors: Interior doors shall be fabricated with either Type
I or Type II glue bond. All rabbeted edged doors shall have field applied

neoprene sponEe seals, with self adhesive backing, as indicated.

6.1.1 Interior Flush Doors: Interior flush doors shall be solid

composition board core, Type II flush doors conforming to NWMA I.S.I. Doors

shall have hardwood veneered faces of premium grade rift cut red oak. Unless

scheduled to receive PVC edges, stile edge bands of doors shall be of the same

species and color as the face veneers; flnger-Jointed edge band will not be

permitted. Stiles and rails shall be glued to core, under pressure, before

applying cross bands and face veneers.

6.1.2 Plastic Laminate Faced Flush Doors: Plastic laminate faced doors

shall be solid composition core construction conforming to the requirements of

NWMA I.S.I. Doors shall be faced and stile edges with plastic laminate.

Color of plastic laminate shall be as scheduled.

6.1.3 Composite Fire Doors: Fire doors shall be either hardwood

veneered with rift cut red oak or plastic laminate as scheduled. In addition

to meeting the applicable requirements of NWMA I.S.I, doors specified or

indicated to have a fire rating shall conform to the requirements of the

Underwriters’ Laboratories, Inc. for the class of door indicated. The label

of the Underwriters’ Laboratories or listing in the UL Building Materials

Directory will be accepted as evidence of conforming to this requirement. In
lieu of the Underwriters’ Laboratories label and listing, an affidavit may be

submitted from an approved nationally recognized testing aEency, certifying
that the type of door furnished has been tested and conforms to the published

standard, including methods of test, of the Underwriters’ Laboratories, Inc.

6.1.4 Lead Lined Flush Doors: Lead lined wood doors shall be interior

type, premium grade, X-ray resistant, solid core conforming to NWMA I.S.I. :-
Door shall have either hardwood veneered faces of premium grade rift cut red <""
oak or plastic laminate as scheduled. Lead sheets shall be same thickness as ii .
required for adjacent walls. Sheets shall be one piece, continuous from edge m_.

to edge of door and from top to bottom of door, and shall be an integral part
of the door. Lead sheets may be in the core, between the core and

crossbanding, or between the crossbandlng and the face veneer, at the option

of the manufacturer.

6.2 Door Louvers: Louvers for all wood doors shall be metal and are

specified in section entitled "Metal Door Louvers". Louvers shall be mounted

in oak veneered doors with flush wood moulding of the same species and color

as the face veneers. Louvers mounted in plastic laminate doors shall have

flush wood plastic laminate covered moulding to match door facings.

6.3 Door Light Openings: Glazed openings in oak veneered doors shall be

provided with wood mouldings of the same species and color as the face
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veneers, Glazed openlns in plastic laminate doors shall be provided with
metal mouldings, Mouldings in fire doors shall be of the UL approved type.

6.4 Glazing: Factory glazing shall conform to the requirements of the
applicable publication or standard. Field glazing is specified in section
entitled "Glass and Glazing".

6.5 Frames: Metal frames for wood doors are specified in section
entitled "Hollow Metal Doors and Frames",

6.6 PVC Edges: Where scheduled, oak veneered doors shall have factory
installed PVC edges on both stiles. PVC edges shall be extruded shapes with
lock strips on back side to lock into continuous slots cut into door stiles.
Edges shall be permanently bonded to stiles and set flush with each face of
door.

6.7 Preflttlng: Doors shall be completely sized, undercut where
scheduled and machined at the factory by the door manufacturer. The work
shall include sizing, undercutting, bevelling edges, mortising and drilling
for all hardware and providing all necessary openings for glass and louvers.
The Contractor shall provide the door manufacturer with the necessary hardware
samples and frame and hardware schedules as necessary to coordinate the work.

6.8 Preflnlshi: All oak veneer doors shall be natural finished at the
factory by the door manufacturer. Natural finish shall consist of one coat of
sealer and two coats of clear urethane. All edges, cutouts, trim and woad
accessories shall receive same finish as doors.

7. INSTALLATION: Doors shall be hung with a 1/16-1nch minimum, I/8-1nch
maximum clearance at sides and top, and a 3/16-inch minimum, I/4-1nch maximum
clearance over thresholds, Unless scheduled to be undercut, provide 3/8-inch

I minlmum 7/16-inch maxlmum clearance at bottom where no thresholds occur.
Hardware is specified in section entitled "Finish Hardware".

---END---
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SECTION 08240. ARCHITECTURAL WOOD DOOR WITH GLASS-METAL CLAD

I. APPLICABLE PUBLICATIONS: The following publications of the issues
listed below, but referred to thereafter by basic designation only, form a

part of this specification to the extent indicated by the references thereto:

1.1 Federal Specifications:

DD-G-1403B
& Am

Glass, Plate (Float), Sheet, Figured, and Spandrel (Heat
Strengthened and Fully Tempered).

1.2 American Society for Testing and Materials (ASTM) Publications:

A167-74

A480-75

Stainless and Heat-resisting Chromium-nickel Steel Plate,
Sheet, and Strip.
Flat-rolled Stainless and Heat-resistlng Steel Plate,
Sheet, and Strip.

2. QUALITY CONTROL: Approvals, except those required for field

installation, field application and field tests, shall be obtained before

delivery of materials to the project site.

3. SUBMITTALS:

3.1 Tests and Certificates: The testing requirements for materials

incorporated in referenced documents will be waived provided the Contractor
submits certificates from the manufacturer stating that materials furnished
for this project conform to all requirements of this specification and the

referenced documents. Material certificates shall be submitted to and

approved by the Contracting Officer. Copies of other test reports need not be
submitted except as specifically requested by the Contracting Officer.

3.2 Shop Drawings: Shop drawings shall be submitted to and approved by
the Contracting Officer before work is started. Drawings shall show types,
sizes, locations, metal gages, hardware provisions, installation details, and
other details of construction.

3.3 Samples: One full size corner samples of doors showing construction
and with finish as specified including a sample of door stile trim and glass,
shall be submitted to and approved by the Contracting Officer before work is

started.

4. DELIVERY AND STORAGE: Metal clad doors shall be delivered to the job
site wrapped in a protective covering, with the brands and names clearly
marked thereon. Doors shall be stored in dry locations with adequate
ventilation, free from dust or water, and in such a manner as to permit easy
access for inspection and handling. Doors shall be handled with care to
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prevent damage to the faces, edges, and ends. Damaged items that cannot be
restored to llke-new condition shall be replaced at no additional cost to the

Government,

5. GENERAL REQUIREMENTS: Architectural wood doors with glass-metal clad

shall be by a manufacturer normally engaged in the production of this type of

product, Warnel 7 System doors manufactured by Forms and Surfaces is a

product meeting the requirements of this specification.

5,1 Materials and Construction: Each face of the door shall be hydro-
formed from a single sheet of ,036 inch thick, 304 alloy stainless steel
conforming to ASTM A167. Stainless steel finish shall be No. 4 satin grain

conforming to ASTM A480, Hydroformed metal sheets shall be bonded to a sub-
frame consisting of a lumber core faced both sides with I/8 inch plywood.

Door size shall be as indicated,

5.2 Glazing: Doors shall be glazed with I/4 inch gray tempered heat

absorbing glass conforming to Federal Specification DD-G-1403, Kind FT,
Condition A, Type I, Class 2, Style B. The system shall include setting of
the glass in a moulded neoprene structural glazing gasket with zip-lock.

Zip-lock strip shall be on the interior side of the door.

5.3 Door Stile Trim: Door stile trim shall be manufacturer’s standard
of black anodized aluminum extrusions. At exterior pairs of doors provide
black anodized aluminum weatherseal astragals, and weatherstripplng.

5.4 Door Pulls: Provide at each door leaf, two clear acrylic doorpulls.
Pulls shall be 1.18 inches in diameter and 10.63 inches long, center to center
of anchorage. Pulls shall be installed back to back.

5.5 Hardware Preparation: Door manufacturer shall prepare and reinforce
doors to receive door hardware specified in section entitled "Finish
Hardware",

6. INSTALLATION: Install doors at locations indicated, level, square,
plumb and at proper elevations and in alignment with other work, After
erection and glazing, hardware shall be adjusted to operate properly.

---END---
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SECTION 08301. VAULT DOORS

I. APPLICABLE PUBLICATIONS: The following publications of the issues

listed below, but referred to elsewhere by basic designation only, form a part

of this specification to the extent indicated by the references thereto:

1.1 Federal Specifications:

AA-D-600B
& Int Am 4

Door, Vault, Security.

2. QUALITY CONTROL: Approval, except those required for field

installations, field applications and field tests, shall be obtained before

custom fabrication is started and before delivery of material or equipment to

the project site.

3. SUBMITTALS:

3.1 Shop Drawings: Shop drawings for vault doors shall be submitted to

and approved by the Contractin Officer before delivery of materials to the

site. Shop drawings shall show sizes, locations, metal gaes, hardware,
installation details, and other details of construction.

3.2 Materials Tests and Test Reports: The testing requirements for

materials incorporated in referenced documents will be waived provided the

manufacturer submits certificates stating that previously manufactured

materials have been tested by recognized laboratories, that such materials

meet testing requirements specified, and that the materials furnished for this

project are of the same type, quality, manufacture and make as that tested.

Material certificates shall be submitted to and approved by the Contracting

Officer. Copies of other test reports need not be submitted except as

specifically requested by the Contracting Officer.

4. DELIVERY AND STORAGE: Materials shall be handled and shipped in a

manner to protect same from damage and stored in a clean, properly drained

location out of contact with the ground. All damaged material shall be

replaced or repaired in an approved manner by and at the expense of the

Contractor.

5. GENERAL REQUIREMENTS: Vault doors shall be by a manufacturer

normally engaged in the production of this type of product and shall include

all necessary hardware, frames, attachments, floor plates, and other

accessories necessary for installation and operation.

5.1 Door and Frame: Vault doors and frames shall conform to Fed. Spec.

AA-D-600, Class 5, Type I, Style K.

5.2 Day Gate: Provide manufacturer’s standard day gate designed for use

with vault door furnished. The gate shall swing into the vault and shall be
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hinged on the same side as the vault door. The gate shall be self-closing and
shall have a self-locklng device operable by key from outside, and by knob or
handle from inside.

6. INSTALLATION: Installation shall be in accordance with the
manufacturer’s published recommendations and approved shop drawings.

---END---
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SECTION 08330. COILING STEEL SERVICE DOORS

I. APPLICABLE PUBLICATIONS: The following publications of the issues

listed below, but referred to thereafter by basic designation only, form a

part of this specification to the extent indicated by the references thereto:

1.1 Federal Specifications:

CC-M-1807 Motor, Alternating-current, Fractional and Integral
Horsepower (500 HP and Smaller).

1.2 Military Specification:

MIL-P-21035
&1

Paint, High Zinc Dust Content, Galvanizing Repair.

1.3 American Society for Testing and Materials (ASTM) Publications:

A386-73
A525-76

Zinc Coating (Hot Dip) on Assembled Steel Products.
General Requirements for Zinc-coated (Galvanized) Steel
Sheets by the Hot Dip Process).

1.4 National Electrical Manufacturers’ Association (NEMA) Publications:

ICS-70
STI-72

Industrial Control Standards (Current Issue).
Standards for Specialty Transformers (Current Issue).

2. QUALITY CONTROL: Approvals, except those required for field
installations, field applications and field tests, shall be obtained before
delivery of material or equipment to the project site.

3. SUBMITTALS:

3.1 Shop Drawings: Shop drawings for all doors and frames shall be
submitted to and approved by the Contracting Officer before work is started.
Drawings shall show types, sizes, locations, metal gages, hardware provisions,
installation details, and other details of construction. Shop drawings for
motor-operated doors shall include wiring for motors, supporting brackets for
motors, location of motor and controls, type and ratings of motor, and safety
devices.

3.2 Manufacturer’s Installation Procedures: Before work is started,
manufacturer’s currently recommended installation procedures, in triplicate
for doors shall be submitted to and approved by the Contracting Officer prior

to commencement of work. Installation procedures shall accompany the shop
drawings.

3.3 Certificates of Conformance or Compliance: Before delivery of doors
and accessories, certificates, in triplicate, attesting that doors and

05-77-7526
0833O



accessories meet the requirements specified shall be submitted to and approved
by the Contracting Officer.

4. DELIVERY AND STORAGE: Doors shall be delivered to the job site
wrapped in a protective covering, with the brands and names clearly marked
thereon. Doors shall be stored in dry locations with adequate ventilation,
free from dust or water, and in such a manner as to permit easy access for
inspection and handling. Doors shall be handled with care to prevent damage
to the faces, edges, and ends. Damaged items that cannot be restored to
like-new condition shall be replaced at no additional cost to the Government.

5. COILING STEEL SERVICE DOORS:

5.1 Coiling (Rolling) Steel Service Doors (Exterior):

5.1.1 General Description of Type and Operation: Coiling steel service
doors shall be provided where indicated. Doors shall be spring counZer-
balanced, overhead rolling type, and shall be designed for use on exterior
openings, as indicated. Doors shall be manually operated by means of chain
and gears, and electric-power operated with auxiliary chain-gearl operation.
Doors shall be complete with all guides, hardware, fastenings, operating
mechanisms and accessories. Doors shall be surface mounted type with guides
as Jambs set back a sufficient distance to provide a clear opening when door
is in open position. Exterior doors shall be mounted as indicated. WNere
service doors in excess of 80 square feet are indicated to be chain operated,
provision shall be made in the door design and construction that will permit
future installation of electric power operation. Exterior doors shall be
designed to withstand a wind pressure of 41.0 pounds per square foot of door
area without damage.

5.1.2 Curtains: Curtains shall be fomed of interlocking flat steel
slats of gage specified for exterior doors. Curtain shall roll up on a drum
supported at head of opening on brackets and be balanced by helical springs.
Unless design requirements dictate otherwise, slats for doors less than 12
feet wide shall be not lighter than 22 gage; and slats for doors over 12 Teet
wide shall be not lighter than 20 gage.

5.1.3 Endlocks and Windlocks: Each end of each slat for exterior _doors
shall have malleable iron endlocks and windlocks of manufacturer’s stock
design. Windlocks shall prevent curtain from leaving guide because of
deflection from wind pressure or other forces.

5.1.4 Bottom Rail: The curtain shall have a rolled-steel bottom bar
consisting of two angles of equal weight, one on each side, fastened to bottom
of curtain. In addition, exterior doors shall have a compressible, and
replaceable rubber, neoprene, or vinyl weather seal attached to bottom rail.
A combination compressible seal and safety device for stopping and reversing
the travel of the door shall be attached to the bottom rail of doors that are
electric power operated.
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5.1.5 Finish: Finish shall be as specified herein. Slats, bottom rail,
and hood of all rolling doors shall be hot-dipped galvanized and shop primed;

all other parts or rolling doors shall be given a shop prime finish.

5.1.6 Guides: Guides shall consist of steel structural shapes or formed

steel shapes, not less than 2-I/2 inches deep and not less than 3/16-inch
thick and shall form a channel pocket of sufficient depth to retain the

curtain in place under the wind pressure specified. Guides shall be securely
attached to adjoining construction with 3/8-inch diameter bolts, spaced near

each end and not over 24 inches apart. At exterior doors provide neoprene
weatherstripping on one side of each guide to close space between guide and

curtain.

5.1.7 Roller Shaft: Shaft shall be constructed of steel pipe or
commercial welded steel tubing of proper diameter and thickness for the size

of curtain. Deflection shall not exceed 0.03-1nch per foot of span. Ends of
roller shall be closed with cast iron plugs, machined to fit the pipe. Plugs
shall be either pinned or attached with screws in the spring barrel; welding

shall not be .used. An oil-tempered, helical, counterbalancing steel spring,
capable of .producing sufficient torque to assure easy operation of the door
curtain from any position, shall be installed within the roller. At least 80
percent of the door weight shall be counterbalanced at any position. Doors
having an area greater than 80 square feet shall be made for spring-tension
adjustment from outside of bracket without removing the hood.

5.1.8 Brackets: Brackets shall be fabricated of heavy cast iron or
steel designed to close the ends of roller-shaft housing, and to form a
supporting ring for hood. Bracket hubs or shaft plugs shall be equipped with
prelubricated ball bearings, shielded or sealed.

5.1.9 Hoods: Hoods shall be constructed of steel not lighter than

24-gage, formed to fit contour of end brackets and reinforced with steel rods,
or rolled beads at top and bottom edges. Hoods for opening more than 12 feet
in width shall have intermediate supporting brackets. A weather baffle shall
be provided at the lintel of each exterior door.

5.1.10 Locking Device: Each manually operated exterior rolling door
shall be fitted with manufacturer’s standard chain- or bar-type locking device
on inside. The locking device shall be of type to receive a padlock with a
5/16-inch diameter shackle.

5.1.11 Manual Hand-chain Operation: Chain shall be galvanized, endless

type, operating over a sprocket and shall extend to within 3 feet of floor.
Gears shall be high-grade gray iron, cast from machine-cut patterns. Gear
reduction shall be calculated to reduce pull required on hand chain to not
over 35 pounds.

5.1.12 Electric-power Operation: Doors indicated to have electric power
operators shall be complete with electric motors, operators, controls,
switches, transformers and safety devices as specified herein.
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5.2 Rolling Steel Fire Doors (Interior):

5.2.1 General Description: Rolling steel fire doors shall be provided
where indicated and shall be the spring counter-balanced overhead type. Doors
shall be designed to remain in closed position but, permit normal operation
for passage and be equipped with a self-closing device. Doors shall be
manually operated by chain and gears. Doors shall be self-closing type which
shall close automatically upon fusing of the 160 degree f. fusible link.
Doors shall be complete with all guides, hardware, operating mechanisms,
fusible links, hoods, housings and accessories.

5.2.2 Construction: The construction of rolling steel fire doors shall
be as specified herein. All modifications in construction necessary to obtain
the levels or meet the fire requirements specified herein take precedence.

5.2.2.1 Curtains: Curtains shall be formed of interlocking steel slats
of gage required by Underwriters’ Laboratories, Incorporated. Curtain shall
roll. up on a drum supported at head of opening on brackets and be balanced by
helical springs.

5.2.2.2 Endlocks:
endlocks conforming
specifications.

The ends of each slat shall have malleable iron
to Underwriters’ Laboratories, Incorporated,

5.2.2.3 Bottom Rail: The curtain shall have a rolled-steel bottom bar
consisting of two angles of equal weight, one on each side, fastened to
bottom of curtain.

5.2.2,4 Finish: Finish shall be as specified herein. Slats, bottom
rail, and hood of rolling doors shall be hot-dipped galvanized and shop
primed; all other parts of doors shall be given a shop primed finish.

5.2.2.5 Guides: Guides shall consist of steel structural shapes or
formed steel shapes, not less than 2-I/2 inches deep and not less than 2-I/2
inches deep and not less than 3/16-inches thick and shall form a channel
pocket of sufficient depth to retain the curtain in place. Guides shall be
securely attached to adjoining construction with 3/8-inch diameter bolts,
spaced near each end and not over 24 inches apart.

5.2.2.6 Roller Shaft: Roller shaft shall be constructed of steel pipe
or commercial welded steel tubing of proper diameter and thickness for the
size of curtain. Deflection shall not exceed 0.03-inch per foot the size of
span. Ends of roller shall be closed with cast iron plugs, machined to fit
the pipe. Plugs shall be either pinned or attached with screws in the spring
barrel; welding shall not be used. An oil-tempered, helical, counterbalanced
steel spring, caapble of producing sufficient torque to assure easy operation
of the door curtain from any position, shall be installed within the roller.
At least 80 percent of the door weight shall be counterbalanced at any
position.
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5.2.2.7 Brackets: Brackets shall be fabricated of heavy cast iron or

steel, designed to close the ends of roller-shaft housln, and to form a

supporting rin for hood, Bracket hubs or shaft plus shall be equipped with

prelubricated ball bearings, shielded or sealed.

5.2.2.8 Hoods: Hoods shall be constructed of steel not lighter than

24-gse, formed to fit contour of end brackets and reinforced with steel rods,

or rolled beads at top and bottom edges, Hoods shall have intermediate

supportin brackets. Hoods shall be provided with an automatic closure that

will prevent passage of flange around head of door,

5.2.2,9 Lockin Device: Each manually operated interior rollin door

shall be fitted with manufacturer’s standard chain- or bar-type lockin device

on inside. The lockin device shall be of type to receive a padlock with a

5/16-inch diameter shackle,

5.2,2,10 Automatic Closin Device: In addition to the requirements

specified herein, doors shall be equipped with an automatic closin mechanism

and a release device which is actuated by fusible links in case of fire. Upon

fusing of llnk, the door curtain shall be started downward by shock

torque-actlon of a helical steel sprin released in the automatic closing

mechanism. Downward descent of door curtain shall be controlled by an

oscillating safety governor so that it will come to rest on the sill without

impact. Sprin shall exert continuous down pressure on the door curtain until

door is reset. Automatic closing mechanism shall not affect operation of the

doorin general service.

5.2.2.11 Manual Hand-chain Operation: Chain shall be galvanized,

endless type, operatln over a sprocket and shall extend to within 3 feet of

floor. Gears shall be hlgh-grade gray iron, cast from machlne-cut patterns.
Gear reduction shall be calculated to reduce pull required on hand chain to

not over 35 pounds.

5.3 Electric-power Operators:

5.3.1 General Requirements: Electric-power operators for exterior doors

shall be of type recommended by the door manufacturer and shall be complete

with electric motor, machine-cut reduction gears, magnetic brake, brackets,

push button controls, limit switches, magnetized reversin contactor, and

other accessories specified or necessary, The operator shall be so designed

that the motor may be removed without disturbin the limit-switch timing and

without affecting the emergency auxiliary operators. The operator shall be

provided with slipping clutch coupling to prevent stalling the motor.

Provision-shall be made for immediate emergency manual operation of door, by

chain-gear mechanism in case of electrical failure, The emergency manual

operating mechanism shall be so arranged that it may be put in, and out of,
operation from the floor, and its use shall not affect the timing of the limit

switches, An electrical or mechanical device shall be provided, which will
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disconnect the motor from the operating mechanism when the emergency manual
operating mechanism is engaged.

5.3.2 Motors: Motors shall be high-starting torque, reversible type, of
sufficient horsepower and torque output to move the door in either direction
from any position, and produce a door travel speed of not less than two-thirds
or more than one foot per second, without exceeding the rated capacity.
Motors shall conform to CC-M-1807 and shall be suitable for operation on 460
volts, 60 Hertz, 3 phase current and shall operate at not more than 3600 rpm.
Motor enclosures shall be the dripproof type. Motors shall be installed in
approved locations.

5.3.3 Controls: Each door motor shall have an enclosed reversing
across-the-line type magnetic starter having thermal-overload protection,
solenoid-operated brake, limit switches, and remote control switches, at
locations indicated. Remote control switches shall be at least 5 feet above
the floor line, and all switches shall be located so that the operator will
have complete visibility of the door at all times. The control equipment
shall conform to NEMA ICS-76; enclosures shall be type 12 (industrlal use).
Control switches shall be located inside the building as indicated. Each
switch control station shall be of the three-button type, with the buttons
marked "OPEN, "CLOSE", and "STOP". The "OPEN" and "STOP" buttons shall be of
the type requiring only momentary pressure to operate. The "CLOSE" button
shall be of the type requiring constant pressure to maintain the closing
motion of the door. When the door is in motion, and the "STOP" button is
pressed, the door shall stop instantly and remain in the stop position; from
the stop position, the door may then be operated in either direction by the
"OPEN" or "CLOSE" buttons. Push buttons shall be of the full-guarded type to
prevent accidental operation. Limit switches shall be provided to
automatically stop the doors at their fully open and closed positions.
Positions of the limit switches shall be readily adjustable.

5.3.4 Safety Device: The bottom horizontal edge of vertical traveling
doors that are power operated shall have a safety device that will immediately
stop and reverse the door in its closing travel upon contact with an
obstruction in the door opening and cause the door to return to its full open
position. The safety device shall not substitute for a limit switch.

5.3.5 Transformer: A control transformer shall be provided in power
circuits as necessary to reduce the voltage on the control circuits to 120
volts. The transformer shall conform to NEMA STI-72.

5.3.6 Electrical Work: All manual or automatic control devices, and all
conduit and wiring from the motor to controls necessary for the proper
operation of the doors, shall be provided. Flexible connections between doors
and fixed supports shall be made with extra-flexible type SO cable. The cable
shall have a spring-loaded automatic take-up reel or equivalent device.
Electrical wiring for power from the power source to the controls shall comply
with section entitled "Interior Electrical Systems".
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5.4 Finish Requirements:

5..I Primed Finish for Metal Surfaces: Doors specified herein to

receive primed finish shall be cleaned thoroughly, treated to assure maximum

paint adherence, and given a factory dip or spray coat of rust-inhibitive

metallic oxide or synthetic resin primer on all exposed surfaces. The primer

shall be the manufacturer’s standard type. All doors shall be given a

phosphate treatment prior to application of prime coat.

5.4.2 Galvanized and Shop-primed Finish: Surfaces specified shall have

a galvanized finish, a phosphate treatment, and a shop prime coat of

rust-inhibitive paint. Where individual items are specified to have only a

hot-dip galvanized finish, the phosphate treatment and prime coat shall be

omitted. The galvanized coating shall conform to ASTM A525 for steel sheets

and ASTM A386 for assembled steel products. The minimum weiEht of coatinE for

steel sheets shall be 5/8 ounce per square foot of surface on each side (I .25

oz. total both sides). The weiEht of coatings for assembled products shall be

as designated in table I of ASTM A525 for the class of material to be coated.

The phosphate treatment shall be a type standard with, or as reco,,,ended by,

the manufacturer. The prime coat shall be a type especially developed for

materials treated by phosphates and adapted to application by dippin or

spraying. Zinc-coated surfaces that are demaEed shall be repaired by

specification MIL-P-21035 and spot primed.

6. INSTALLATION: Manufacturer or his authorized representative shall

install, connect and place in successful operation all doors, operators,

control devices, conduit, fittings, wiring, voltage matching transformers,

connectin hardware and accessories in accordance with UL requirements,

manufacturer’s instruction details and approved shop drawings. All anchors

and inserts for guides, brackets, motors, switches and other work shall be

located accurately. Electrical service of the indicated characteristics will

be provided at each door includin a fusible disconnect switch with fuses.

Provide all necessary power and control connections required on the load side

of the disconnect switch. Electrical workmanship shall be in accordance with

Division 16. After .installation and connection adjust and lubricate

operators,-hardware and controls to insure that doors function properly. Upon

completion, doors shall be weathertight and shall be free from warp, twist, or

distortion.

---END---



SECTION 08335. SECURITY GRILLE

I. APPLICABLE PUBLICATIONS: The following publications of the issues
listed below, but referred to thereafter by basic designation only, form apart of this specification to the extent indicated by the references thereto:

1.1 Federal Specifications:

QQ-A-2OO/9C
& Am 1

Aluminum Alloy Bar, Rod, Shapes, Tube and Wire, Extruded
6063.

1.2 American Society for Testing and Materials (ASM) Publications:

A525-76 Steel Sheet, Zinc-coated (Galvanized) by the Hot-dip
Process.

1.3 National Association of Architectural Metal Manufacturers (NAAMM)
Publication:

Metal Finishes Manual (Finish Designation), August 1969.

2. QUALITY CONTROL: Approvals, except those required for field
installation, field application and field tests, shall be obtained before
delivery of materials to the project site.

3. SUBMITTALS:

3.1 Tests and Certificates: The testing requirements for materials
incorporated in referenced documents will be waived provided the Contractor
submits certificates from the manufacturer stating that materials furnished
for this project conform to all requirements of this specification and the
referenced documents. Material certificates shall be submitted to and
approved by the Contracting Officer. Copies of other test reports need not be
submitted except as specifically requested by the Contracting Officer.

3.1.1 Sample Certificate: The certificate shall not contain statements
that could be interpreted to imply that the product does not meet eli require-
ments specified, such as "as good as"; "achieve the same end use and results
as materials formulated in accordance with the referenced specification";
"equal or exceed the service and performance of the specified material". The
certificate should simply state that the product conforms to all requirements
specified.

SABLE CERTIFICATE

The manufacturer hereby certifies that all following products being furnishedfor this project conform to all requirements of the project specifications and
the respective reference specifications:

05-77-7526
08335 1



dUFACTURER AND PRODUCT

John Doe Company
Galvanized Steel

REFERENCE SPECIFICATION

ASTM A525

SIGNATURE AND TITLE

3.2 Shop Drawings: Shop drawings shall be submitted to and approved by

the Contracting Officer before work is started. Drawings shall show types,
sizes, locations, metal gages, hardware provisions, installation details, and

other details of construction.

3.3 Samples: Two samples 12 inches long of aluminum with finish as

specified shall be submitted to and approved by Contracting Officer before

work is started.

3.4 Manufacturer’s Installation Procedures:
manufacturer’s recommended standard installation

grille before work is started.

Submit current copies of
procedures for security

4. DELIVERY AND STORAGE: Security grille shall be delivered to the job

site wrapped in a protective covering, with the brands and names clearly

marked thereon. Units shall be stored in dry locations with adequate ventila-

tion, free from dust or water, and in such a manner as to permit easy access
for inspection and handling. Units shall be handled with care to prevent
damage to the faces, edges, and ends. Damaged items that cannot be restored
to like-new condition shall be replaced at no additional cost to the Govern-
ment.

5. SECURITY GRILLE: Security grille, shall be between jamb mounted with

coil above ceiling and shall be manually operated.

5.1 Grille: Grille shall be composed of horizontal 5/16" diameter

aluminum bars, fabricated of 6063 Alloy T5 aluminum, conforming to QQ-A-200/9,
spaced I-5/8" on centers joined by formed links at intervals of approximately

9 inches. Alternate bars shall be riveted to links. Links shall be hinged to
provide a smooth operating flexible grille. End links shall be pressed metal
arranged to act as abrading surface and to hold grille in guides. Bottom bar
shall be fabricated from heavy aluminum "T" shape or aluminum structural
angles. Bottom bar shall hang freely on grille to eliminate friction and
binding in the guides.

5.2 Guides: Guides shall be extruded aluminum, fabricated of 6063 Alloy
T5 aluminum, conforming to QQ-A-20019, to form a slot of sufficient depth to
retain grille in guides. Guides shall be provided with rigid vinyl inserts
eliminating metal to metal contact. End links of grille slide in flange of
guides, preventing the grille from being pulled out if deflected an excessive
amount.
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5.3 Hood: Hood shall be not less than 24 gauge galvanized steel, formed
to fit contour of brackets and enclose the coiling grille. Hood shall be
neatly formed and reinforced with beads or flanges to prevent deflection.

5.4 Counterbalance:

5.4.1 Spring Barrel: Spring barrel shall encase the counterbalance
mechanism. Barrel shall be industrial steel tubing or pipe of thickness and
diameter to carry the grille load and prevent deflection in excess of .03
inches per lineal foot of barrel.

5.4.2 Rings: Rings shall be constructed from malleable, iron of involute
shape and designed to coil the grille with a uniformly increasing diameter.
Size shall provide initial diameter sufficient to insure proper counterbalance
for all points of grille travel.

5.4.3 Counterbalance Springs: Counterbalance springs shall be oil-
tempered, helical springs wound from especially heatJtreated steel and mounted
on a steel shaft. Springs shall be individually tailored and tested for this
Project. All springs shall be anchored to the same tension rod and held in
position by an accessible adjusting wheel.

5.4.4 Shaft: Shaft shall be constructed of cold rolled, polished steel
of ample size to carry the torsional load of the spring counterbalance.

5.5 Barrel Plugs: Barrel plugs shall be heavy cast iron, designed to
hold the ends of the spring and eliminate strain at the spring ends.

5.6 Adjustment Wheel: Adjustment wheel shall be heavy cast-iron and
designed to increase or decrease the initial tension.

5.7 Bearings: Bearings shall be grease-sealed, precision ball bearings.

5.8 Gears: Gears shall be best grade gray iron, cast teeth
machine-moulded from machine cut patterns.

5.9 Brackets: Brackets shall be high-test gray iron, and shall support
the grille coil and spring barrel at either end.

5.10 Finish: Galvanized surfaces shall have a G90 coating class
conforming to ASTM A525. All exposed aluminum surfaces shall have a
AA-M10-C22-A42 color anodized finish in accordance with the requirements of
NAA’s "Metal Finishes Manual". Finish color shall be black. Finish shall
match in appearance or fall within the two extremes of color range of the
approved samples. All other door parts, except mechanisms, shall be primed
with one shop coat of rust inhibiting primer. Mechanism shall be dipped in
flat black paint.

5.11 Operation: Grille shall be manually operated by means of lift
handles on bottom bar.
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5.12 Locking: Grille shall be furnished with cylinder lock less

cylinders. Masterkeyed cylinders shall be provided under section entitled

"Finish Hardware".

6. INSTALLATION: Security grilles shall be installed by the

manufacturer or his authorized representative, in accordance with approved

shop drawings and manufacturer’s directions. Upon completion, security grille

shall be free from warp, twist, or distortion and shall be lubricated and

properly adjusted to operate freely. After installation, all exposed surfaces

shall be thoroughly cleaned, and all damaged work shall be restored to its

original condition, or replaced with new work at no expense to the Government.

---END---
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SECTION 08375. GLASS DOORS

I. APPLICABLE PUBLICATIONS: The following publications of the issues
listed below, but referred to thereafter by basic designation only, form a
part of this specification to the extent indicated by the eferences thereto:

1.1

DD-G-1403B
&Aml

QQ-A-200/gc
& Am

QQ-A-250/2D
QQ-A-250/BE
QQ-A-250/1 IE
TT-P-38D
&Aml

TT-P-645

Federal Specifications:

Glass, Plate (Float), Sheet, Figured, and Spandrel (Heat
Strengthened and Fully Tempered).
Aluminum Alloy Bar, Rod, Shapes and Tube, and Wire
Extruded 6063.
Aluminum Alloy, 3003, Plate and Strip.
Aluminum Alloy, 5052, Plate and Strip.
Aluminum Alloy, 6061, Plate and Strip.
Paint, Aluminum, Ready-Mixed.

Primer, Paint, Zinc-Chromate, Alkyd Type.

1.2 Military Specifications:

MIL-C-18480A
& Am 3

Coating Compound, Bituminous Solvent, Coal Tar Base.

1.3 American National Standards Institute (ANSI):

A156.4 (1972) Door Controls (Closers).

1.4 National Association of Architectural Metal Manufacturers (NAAMM):

Metal Finishes Manual (Finish Designation). (August 1969)

2. QUALITY CONTROL: Approvals, except those required for field

installation, field application and field tests, shall be obtained before
delivery of materials to the project site.

3. SUBMITTALS:

3.1 Materials Tests and Test Reports: The testing requirements for
materials incorporated in referenced documents will be waived provided the
manufacturer submits certificates stating that previously manufactured
materials have been tested by recognized laboratories, that such materials
meet testing requirements specified, and that the materials furnished for this
project are of the same type, quality, manufacture and make as that tested.
Material certificates shall be submitted to and approved by the Contracting
Officer. Copies of other test reports need not be submitted except as
specifically requested by the Contracting Officer.

3.2 Shop Drawings: Shop drawings for glass doors shall be submitted to
and approved by the Contracting Officer before proceeding with fabrication.
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Shop drawings shall indicate elevations of doors, full size sections,

thickness and gages of metal, thickness and type of glass, hardware, details

of installation and metal finish. Include a schedule showin location of

units.

3.3 Samples: Two samples, 6-inches long, of top and bottom fitting

showing construction and with finish as specified shall be submitted to and

approved by the Contracting Officer before work is started.

3.4 Descriptive Literature: Manufacturer’s descriptive literature shall
be furnished with shop drawings and shall consist of detail specifications and

instructions for installation, adjustments, cleaning and maintenance.

4. DELIVERY AND STORAGE:

4.1 Protective Coating or Covering: Prior to shipment from the factory,

finished surfaces of aluminum and glass shall receive a protective coating or

covering. Coating or covering shall not chip, peel, or flake due to

temperature or weather and shall protect against discoloration and surface
damage from transportation, storage, and construction activities. Coating or

covering shall be readily removable without affecting the finish. Covering

shall be either adhesive paper, waterproof tape or strlppable plastic.

Coating applied to aluminum shall be two sprayed-on coats or clear,

water-white, nonyellowing, methacrylate lacquer to a total minimum thickness

of 0.4 mil and maximum thickness of 0.6 mil.

4.2 Storage: Materials delivered to the site shall be inspected for

damage, unloaded and stored with a minimum of handling. The storage spaces
shall be in dry locations with adequate ventilation, free from dust, or water,
and shall permit easy access for inspection and handling. Materials shall be

stored on floors or platforms in a suitable and approved manner. Doors shall
not be covered with tarps, polyethylene film, or similar type coverings, as

trapped moisture can stain the metal.

5. GENERAL REQUIREMENTS:

5.1 General Description: Glass doors shall consist of tempered safety
glass with extruded aluminum continuous top and bottom fittings of shape and

size indicated. The doors shall include all required hardware, concealed
anchors and attachments as detailed for a complete installation.

6. MATERIALS:

6.1 Aluminum: Aluminum shall consist of extruded shapes and sheet

material. Extrusions shall comply with Specification QQ-A-200/9, alloy

6063-T5. Aluminum sheets and strips shall comply with Specification
QQ-A-250/2, QQ-A-250/8 or QQ-A-250/11; alloy and temper best suited for the

purpose. Screws, nuts, washers, rivets, and other miscellaneous fastening

devices shall be of hard aluminum or stainless steel.
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6,2 Glass: Glass shall be I/2 inch thick, clear tempered safety glass
conforming to DD-G-1403, Kind FT, Condition A, Type I, Class I.

6,3 Hardware: Door manufacturer shall supply all hardware required for
glass doors as specified herein.

6,3.1 Floor Concealed Closers: ANSI A156,4, Type C06061 heavy duty with
cover plate. Top pivot shall be of type required to function with
manufacturers door and anchorage detail.

6.3,2 Push/Pulls: Extruded alumin,. of the type detailed.

6,3.3 Locks: Doors, No. CI06, CI06B and CI06E shall have manufacturer,s
standard dead lock, less cylinder, located in bottom fitting, Cylinders shall
be provided under section entitled "Finish Hardware",

6,4 Aluminum Paint: TT-P-38.

6.5 Zinc Chromate Primer: TT-P-645.

6,6 Bituminous Paint: MIL-C-18480.

6.9 Finish on Al,.inum Surfaces: Finish for aluminum surfaces shall be
AA-M10-C22-A42 color anodized finish in accordance with the requirements of
NAAMM’s "Metal Finish Manual", Finish color shall be black. Finish shall
match in appearance or fall within the two extremes of color range of approved
samples.

7, INSTALLATION:

7,1 Glass Doors: Glass doors shall be set accurately in Position,
plumb, square and in alignment, Doors shall be securely anchored as indicated
and in accordance with approved shop drawings and manufacturer’s recommenda-
tions. After installation of doors, all hardware shall be adjusted to operate
properly.

7.2 Protection Of Aluminum from Dissimilar Materials:

7,2.1 Dissimilar Metals: Where aluminum surfaces come in contact with
metals other than stainless steel, zlnc, or white bronze, aluminum surfaces
shall be insulated from direct contact with incompatible metals by one or a
combination of the following methods:

(a) Painting the dissimilar metal with one coat of heavy_bodied
bituminous paint,

(b) Applying a synthetic butyl rubber calking material between
the aluminum and the dissimilar metal,

(c) Painting the dissimilar metal
zinc-chromate primer, or other suitable primer,
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aluminum paint or other suitable protective coating, excluding those

containing lead pigmentation.

(d) Use of a nonabsorptive tape or gasket in permanently dry
locations.

7.3 Cleaning: Upon completion of installation, metal and glass surfaces
of doors shall be thoroughly cleaned, following the procedures recommended by
the door manufacturer. Abrasive, caustic, or acid cleaning agents shall not
be used.

7.4 Protection: During installation, doors shall be protected from
dmage. Doors and hardware that are damaged prior to completion and
acceptance shall be restored to their original condition or new replacement
shall be provided at no additional cost to the Government.

---END---
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SECTION 08515. ALUMINUM WINDOW WALL SYSTEM

I. APPLICABLE PUBLICATIONS: The following publications of the issues

listed below, but referred to thereafter by basic designation only, form a

part of this specification to the extent indicated by the references thereto:

1.1 Federal Specifications:

QQ-A-200/9C
&Aml

QQ-A-250/2D
QQ-A-250/SE
QQ-A-250/I IE
TT-P-38D
&Aml

TT-P-645
LLL-B-810

Aluminum Alloy Bar, Rod, Shapes and Tube, and Wire
Extruded 6063.
Al,,,inum Alloy, 3003, Plate and Strip.
Aluminum Alloy, 5052, Plate and Strip.
Aluminum Alloy, 6061, Plate and Strip.

Paint, Aluminum, Ready-mixed.

Primer, Paint, Zinc-chromate, Alkyd Type.
Building Board, (Hardboard) Hard Pressed, Vegetable Fiber.

1.2 Military Specifications:

MIL-C-18480A
& Am 3

Coating Compound, Bituminous Solvent, Coal Tar Base.

1.3 American Society for Testing and Materials (ASTM):

E283-73

E330-70

E331-70(1975)

Rate of Air Leakage Through Exterior Windows, Curtain
Walls, and Doors.
Structural Performance of Exterior Windows, Curtain Walls,
and Doors Under the Influence of Wind Loads.
Water Penetration of Exterior Windows, Curtain Walls, and
Doors by Uniform Static Air Pressure Difference.

1.4 National Association of Architectural Metal Manufacturers (NAACP4):

Metal Finishes Manual (Finish Designation). (August 1969)

2. QUALITY CONTROL: Approvals, except those required for field

installation, field application and field tests, shall be obtained before

delivery of materials to the project site.

2.1 Design Criteria: Units shall be designed and anchored to withstand

3. SUBMITTALS:

3.1 Materials Tests and Test Reports: The testing requirements for

materials incorporated in referenced documents will be waived provided the

manufacturer submits certificates stating that previously manufactured
materials have been tested by recognized laboratories, that such materials
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meet testing requirements specified, and that the materials furnished for this

project are of the same type, quality, manufacture and make as that tested.

Material certificates shall be submitted to and approved by the Contracting

Officer. Copies of other test reports need not be submitted except as

specifically requested by the Contracting Officer.

3.2 Samples: Two full size corner samples of framing showing

construction and with finish as specified shall be submitted to and approved

by the Contracting Officer before work is started.

3.3 Shop Drawings: Shop drawings for window wall system shall be

submitted to and approved by the Contracting Officer before proceeding with

fabrication. Shop drawings shall indicate elevations of units, operating

vents, structural gaskets, full-size sections, thickness and gages of metal,
fastenings, details of operating vents, hardware and system finish. Include a

schedule showing location of units. Design calculations shall be submitted.

3.4 Descriptive Literature: Manufacturer’s descriptive literature shall

be furnished with shop drawings and shall consist of detail specifications and
instructions for installation, adjustments, cleaning and maintenance.

4. DELIVERY AND STORAGE:

4.1 Protective Coating or Covering: Prior to shipment from the factory,

finished surfaces of aluminum shall receive a protective coating or covering.

Coating or covering shall not chip, peel, or flake due to temperature or

weather and shall protect against discoloration and surface damage from

transportation, storage, and construction activities. Coating or covering

shall be readily removable without affecting the finish. Covering shall be

either adhesive paper, waterproof tape or strippable plastic. Coating applied
to aluminum shall be two sprayed-on coats or clear, water-white, nonyellowing,
methacrylate lacquer to a total minimum thickness of 0.4 mll and maximum

thickness of 0.6 mil.

4.2 Storage: Materials delivered to the site shall be inspected for

damage, unloaded and stored with a minimum of handling. The storage spaces
shall be in dry locations with adequate ventilation, free from dust, or water,
and shall permit easy access for inspection and handling. Materials shall be

stored on floors or platforms in a suitable and approved manner. Units shall
not be covered with tarps, polyethylene films, or similar type coverings, as
trapped moisture can stain the metal.

5. GENERAL REQUIRENTS:

5.1 General Description: Window wall system shall consist of mullions

and framing members of shapes and sizes indicated. The window wall system
shall include vertically pivoted vents, structural neoprene glazing gaskets,
door frames, and hardboard panels occuring within the window wall system. All
concealed auxiliary members, anchors, attachments and fastening devices for
securing the window wall to the structure shall be provided.
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5.2 Performance: All wall products furnished under this section shall
meet or exceed the following performance requirements:

5.2.1 Resistance to Air Infiltration: Air infiltration shall not exceed
0.06 CFM/Sq. Ft. of wall area plus 0.5 CFM per foot of ventilator crack when
tested at a pressure of 1.56 P.S.F. in accordance with ASTM E283.

5.2.2 Resistance to Water Infiltration: When tested in accordance with
ASTM E331, the wall shall not leak at a minimum test pressure of 4.0 P.S.F.

5.2.3 Performance Under Uniform Load: When tested in accordance with
ASTM E330, the maximum deflection of any member shall not exceed 1/175 of its
span, and when the load is removed there shall be no evidence of permanent
deformation or damage.

6. MATERIALS:

6.1 Aluminum for System Framing: Aluminum shall consist of extruded
shapes and sheet material. Extrusions shall comply with Specification
QQ-A-200/9, alloy 6063-T5. Aluminum sheets and strips shall comply with
Specification QQ-A-250/2, QQ-A-250/8 or QQ-A-250/11; alloy and temper best
suited for the purpose. Screws, nuts, washers, rivets, and other
miscellaneous fastening devices shall be of hard aluminum or stainless steel.

6.2 Structural Glazing Gaskets: Structural neoprene gaskets shall have
separate lock strips that are 10 points shore A harder in durometer than the
gaskets to transmit extra pressure to the gasket sealing lips. Neoprene
compound shall be formulated from the best available virgin materials, quality
controlled to insure uniformity and compounded for optimum physical properties
and function.

6.3 Glazing: Glass for glazing shall be as indicated and specified in
section entitled "Glass and Glazing".

6.4 Vertically Pivoted Vents: Vents shall be tubular and corners shall
be mitered and welded with reinforcing clips. Units shall be designed for one
inch insulating glass units, 360 degree rotation and shall have snap-in
glazing beads with no exposed fasteners. Weatherstripping shall be removable
while window remains in position and shall be closed cell extruded neoprene.

6.4.1 Finish Hardware: Vents shall have two pivots with stainless steel
pins. Pivots shall be designed so that vent is removable from frame without
removing glass or glazing beads. Locks shall be concealed and shall be so
designed that key can be removed when vent is in locked position.

6.5 Hardboard Panels: Hardboard shall conform to LLL-B-810, Type I,
Surface I, Finish B, Design a. Panels shall be of size and thickness
indicated. Drill air relief holes at 24 inches on centers, both ways.
Provide aluminum angles for anchorage as indicated.
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6.6 Aluminum Paint: TT-P-38.

6.7 Zinc Chromate Primer: TT-P-65.

6.8 Bituminous Paint: MIL-C-18480.

6,9 Finish on Aluminum Surfaces: Finish for aluminum surfaces shall be
AA-MI0-C22-A2 color anodized finish in accordance with the requirements of
NAAMM"s "Metal Finishes Manual". Finish color shall be black. Finish shall
match in appearance or fall within the two extremes of color range of approved
samples.

7. FABRICATION:

7.1 Welding and Fastening: Where possible, locate welds on unexposed
surfaces. Welds on exposed surfaces shall be dressed smooth, Welding rods,
filler wire and flux shall be carefully selected to produce a uniform texture
and color in finished work. Remove flux and spatter frum surfaces immediately
after welding, Exposed screws or bolts will be permitted only at incon-

spicuous locations, and shall have heads countersunk. Concealed reinforce-
ments for hardware shall be welded in place as specified herein.

7.2 Fabrication of Aluminum Frames: Aluminum frames shall be fabricated
of extruded aluminum shapes. Metal wall thickness for aluminum frame shall be
as required to satisfy design requirements.

7.2.1 Framing: Framing may be tubular or split for expansion and
project inside the plane of the glass. Framing shall accommodate gasket
sections as indicated. There shall be no through metal in horizontal rails or
vertical mullions.

7.2.2 Glazing: System shall accommodate one inch insulating glass.

7.2.3 Neoprene Gaskets: Neoprene gaskets with separate zip-lock strips
shall be used to Join aluminum framing, vents and glass. Structural aluminum
members shall be designed to support windloads as hereinbefore specified.
Gaskets shall be installed under compression according to dimensions
recommended by the manufacturer and shall be sealed at all Joints. All joints
shall be flush. Zip-lock strips shall have weeps as recommended by system
manufacturer.

7.2. Internal Drainage: Internal drainage shall lead any infiltrated
water to the exterior through one inch long weep slots in the extruded
aluminum sill.

7.2,5 Expansion and Contraction: The system shall provide for expansion
and contraction of the component materials as will be required by an ambient
temperature range of 120 degrees F. without causing harmful buckling, or
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cracking, openin of Joints, undue stress on fasteners, or other effects
detrimental to weathering performance.

7.3 Pivoted Vents: Pivoted vent main frame and vent thermal breaks

shll be die roll pressed into the dovetail grooves of separate aluminum

extrusions. Joined members shall form an integral pressure bonded unit

without .use of screws, straps, pins or other thermal bridgin elements. Vents
shall be set into wall system as indicated.

8. INSTALLATION:

8.1 Window Wall System: Window wall system shall be set accurately in

position, plumb, square, level and in alignment. Units shall be securely
anchored in accordance with design criteria specified herein and installed in

accordance with approved shop drawlrs and manufacturer’s recommendations.

8.2 Protection of Aluminum from Dissimilar Materials:

8,2.1 Dissimilar Metals: Where aluminum surfaces come in contact with
metals other than stainless steel, zinc, or white bronze, aluminum surfaces

shall be insulated from direct contact with incompatible metals by one or a

combination of the followin methods:

(a) PaintinE the dissimilar metal with one coat of heavy-bodied
bituminous paint.

(b) Applying a synthetic butyl rubber calin material between
the aluminum and the dissimilar metal.

(c) PaintinE the dissimilar metal with a prime coat of zinc-

chromate primer, or other suitable primer, followed by one coat of aluminum
paint or other suitable protective coating, excludinE those containin lead

piEmentation.

(d) Use of a nonabsorptive tape or gasket in permanently dry

locations.

8.2.2 Dralnae from Dissimilar Metals: Dissimilar metals used in

locations where draine from them passes over aluminum shall be painted as

specified above, to prevent stainin of aluminum.

8.2.3 Masonry and Concrete: Aluminum surfaces in contact with mortar,
concrete, or other masonry materials shall be given one coat of heavy-bodied
bituminous paint.

8.2.4 Wood: Aluminum surfaces in contact with wood or other similarly
absorptive materials, which may become repeatedly wet, and aluminum surfaces
in contact with treated wood, shall be given two coats of the aluminum paint
or one coat of heavy-bodled bituminous paint. In lleu of painting the

aluminum, the Contractor shall have the option of painting the wood and other
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absorptive surfaces with two coats of aluminum paint, and sealinE the joints
with calkinE compound.

8.3 CleaninE: Upon completion of installation, metal surfaces of units
shall be thorouEhly cleaned, followinE the procedure recommended by the
systems manufacturer. Abrasive, caustic, or acid cleaninE aEents shall not be
used.

8.4 Protection: DurinE installation, units shall be protected from
damaEe. Units and components that are damaEed prior to completion and
acceptance shall be restored to their oriEinal condition or new replacements
shall be provided at no additional cost to the Government.

---END---
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SECTION 08516. ALUMINUM DISPATCH WINDOW

I. APPLICABLE PUBLICATIONS: The following publications of the issues

listed below, but referred to thereafter by basic designation only, form a

part of this specification to the extent indicated by the references thereto:

1.1 Federal Specifications:

QQ-A-20019C
&Aml

QQ-A-25012D
QQ-A-25018E
QQ-A-25011 IE
TT-P-38D
&Am

TT-P-645

Aluminum Alloy Bar, Rod, Shapes and Tube, and Wire

Extruded 6063.
Aluminum Alloy, 3003, Plate and Strip.
Aluminum Alloy, 5052, Plate and Strip.
Aluminum Alloy, 6061, Plate and Strip.

Paint, Aluminum, Ready-mlxed.

Primer, Paint, Zinc-chromate, Alkyd Type.

1.2 Military Specifications:

MIL-C-18480A
& Am 3

Coating Compound, Bituminous Solvent, Coal Tar Base.

1.3 American Society for Testing and Materials (ASTM):

E283-73

E330-70

E331-70(I 975)

Rate of Air Leakage Through Exterior Windows, Curtain

Walls, and Doors.
Structural Performance of Exterior Windows, Curtain Walls,
and Doors Under the Influence of Wind Loads.
Water Penetration of Exterior Windows, Curtain Walls, and

Doors by Uniform Static Air Pressure Difference.

I. National Association of Architectural Metal Manufacturers (NAAMM):

Metal Finishes Manual (Finish Designation). (August 1969)

2. QUALITY CONTROL: Approvals, except those required for field

installation, field application and field tests, shall be obtained before

delivery of materials to the project site.

2.1 Design Criteria: Units shall be designed and anchored to withstand

a wind load of 49 pounds per square foot.

3. SUBMITTALS:

3.1 Materials Tests and Test Reports: The testing requirements for

materials incorporated in referenced documents will be waived provided the

manufacturer submits certificates stating that previously manufactured

materials have been tested by recognized laboratories, that such materials

meet testing requirements specified, and that the materials furnished for this
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project are of the same type, quality, manufacture and make as that tested.
Material certificates shall be submitted to and approved by the Contracting
Officer. Copies of other test reports need not be submitted except as

specifically requested by the Contracting Officer.

3.2 Shop Drawings: Shop drawings for dispatch window shall be submitted
to and approved by the Contracting Officer before proceeding with fabrication.
Shop drawings shall indicate elevations of unit, rolling vent, full-size

sections, thickness and gaes of metal, fastenings, details of hardware and
unit finish. Design calculations shall be submitted.

3.3 Samples: Two full size corner samples of frames showing
construction and with finish as specified shall be submitted to and approved
by the Contracting Officer before work is started.

3.4 Descriptive Literature: Manufacturer’s descriptive literature shall
be furnished with shop drawings and shall consist of detail specifications and
instructions for installation, adjustments, cleaning and maintenance.

DELIVERY AND STORAGE:

4.1 Protective Coating or Covering: Prior to shipment from the factory,
finished surfaces of aluminum shall receive a protective coating or covering.
Coating or covering shall not chip, peel, or flake due to temperature or
weather and shall protect against discoloration and surface damage from
transportation, storage, and construction activities. Coating or covering

shall be readily removable without affecting the finish. Covering shall be
either adhesive paper, waterproof tape or strippable plastic. Coating applied
to aluminum shall be two sprayed-on coats or clear, water-whlte, nonyellowing,
methacrylate lacquer to a total minimum thickness of 0.4 mil and maximum
thickness of 0.6 mil.

4.2 Storage: Materials delivered to the site shall be inspected for
damage, unloaded and stored with a minimum of handling. The storage spaces
shall be in dry locations with adequate ventilation, free from dust, or water,
and shall permit easy access for inspection and handling. Materials shall be
stored on floors or platforms in a suitable and approved manner. Unit shall
not be covered with tarps, polyethylene film, or similar type coverings, as
trapped moisture can stain the metal.

5. GENERAL REQUIREMENTS:

5.1 General Description: Aluminum dispatch window shall be a complete
framed unit with rolling insulated vents. The unit shall include factory
glazed vents, weatherstripping and all operating hardware with key lock.

5.2 Performance: Dispatch window furnished under this section shall
meet or exceed the following performance requirements:
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5.2.1 Resistance to Air Infiltration: Air infiltration shall not exceed
0.06 CFM/Sq. Ft. of wall area plus 0.5 CFM per foot of ventilator crack when
tested at a pressure of 1.56 P.S.F. in accordance with ASTM E28B.

5.2.2 Resistance to Water Infiltration: When tested in accordance with
ASTM E331, the wall shall not leak at a minimum test pressure of 4.0 P.S.F.

5.2.3 Performance Under Uniform Load: When tested in accordance with
ASTM E330, the maximum deflection of any member shall not exceed 1/175 of its
span, and when the load is removed there shall be no evidence of permanent
deformation or damage.

6. MATERIALS:

6.1 Aluminum for Framing: Aluminum shall consist of extruded shapes and
sheet material. Extrusions shall comply with Specification QQ-A-200/9, alloy
6063-T5. Aluminum sheets and strips shall comply with Specification
QQ-A-250/2, QQ-A-250/8 or QQ-A-250/11; alloy and temper best suited for the
purpose. Screws, nuts, washers, rivets, and other miscellaneous fastening
devices shall be of hard aluminum or stainless steel.

6.2 Rolling Vents: Rolling vents shall be factory glazed with insulated
units as specified in section entitled "Glass and Glazing". Vents shall
interlock at center stile and shall have a key type lock.

6.3 Aluminum Paint: TT-P-38.

6.4 Zinc Chromate Primer: TT-P-645.

6.5 Bituminous Paint: MIL-C-18480.

6.6 Finish on Aluminum Surfaces: Finish for aluminum surfaces shall be
AA-M10-C22-A42 color anodized finish in accordance with the requirements of
NAAMM’s "Metal Finishes Manual". Finish color shall be black. Finish shall
match in appearance or fall within the two extremes of color range of approved
samples.

7. FABRICATION:

7.1 Welding and Fastening: Where possible, locate welds on unexposed
surfaces. Welds on exposed surfaces shall be dressed smooth. Welding rods,
filler wire and flux shall be carefully selected to produce a uniform texture
and color in finished work. Remove flux and spatter from surfaces immediately
after welding. Exposed screws or bolts will be permitted only at incon-
spicuous locations, and shall have heads countersunk. Concealed reinforce-
ments for hardware shall be welded in place as specified herein.

7.2 Fabrication of Aluminum Frames: Aluminum frames shall be fabricated
of extruded aluminum shapes. Metal wall thickness for aluminum frame shall be
as required to satisfy design requirements.
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7.3 Internal Drainage: Internal drainage shall lead any infiltrated

water to the exterior through one inch long weep slots in the extruded
aluminum sill.

7.4 Expansion and Contraction: The system shall provide for expansion

and contraction of the component materials as will be required by an ambient

temperature range of 120 degree F. without causing harmful buckling, or
cracking, opening of joints, undue stress on fasteners, or other effects
detrimental to weathering performance.

8. INSTALLATION:

8.1 Dispatch Window: Dispatch window shall be set accurately in

position, plumb, square, level and in alignment. Unit shall be securely
anchored in accordance with the design criteria specified herein and installed
in accordance with approved shop drawings and manufacturer’s recommendations.

8.2 Protection of Aluminum from Dissimilar Materials:

8.2.1 Dissimilar Metals: Where aluminum surfaces come in contact with

metals other than stainless steel, zinc, or white bronze, aluminum surfaces
shall be insulated from direct contact with incompatible metals by one or a

combination of the following methods:

(a) Painting the dissimilar metal with one coat of heavy-bodied
bituminous paint.

(b) Applying a synthetic butyl rubber calking material between
the aluminum and the dissimilar metal.

(c) Painting the dissimilar metal with a prime coat of zinc-
chromate primer, .or other suitable primer, followed by one coat of aluminum

paint or other suitable protective coating, excluding those containing lead
pigmentation.

(d) Use of a nonabsorptive tape or gasket in permanently dry
locations.

8.2.2 Drainage from Dissimilar Metals: Dissimilar metals used in
locations where drainage from them passes over aluminum shall be painted as
specified above, to prevent staining of aluminum.

8.2.3 Masonry and Concrete: Aluminum surfaces in contact with mortar,
concrete, or other masonry materials shall be given one coat of heavy-bodied
bituminous paint.

8.2.4 Wood: Aluminum surfaces in contact with wood or other similarly
absorptive materials, which may become repeatedly wet, and aluminum surfaces
in contact with treated wood, shall be given two coats of the aluminum paint
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or one coat of heavy-bodied bituminous paint. In lieu of painting the
al,rinum, the Contractor shall have the option of painting the wood and Other
absorptive surfaces with two coats of aluminum paint, and sealing the joints
with calking compound.

8.3 Cleaning: Upon completion of installation, metal surfaces of unit
shall be thorouEhly cleaned, following the procedure recommended by the
unit manufacturer. Abrasive, caustic, or acid cleaning aents shall not be
used.

8.4 Protection: During installation, unit shall be protected from
damage. Components that are damaged prior to completion and acceptance shall
be restored to their original condition or new replacements shall be provided
at no additional cost to the Government.

---END---
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SECTION 08517. INTERIOR INSULATED WINDOWS WITH BLINDS

I. APPLICABLE PUBLICATIONS: The following publications of the issues
listed below, but referred to thereafter by basic designation only, form a

part of this specification to the extent indicated by the references thereto:

1.1 Federal Specifications:

DD-G-451D

QQ-A-200/9C
&Am

QQ-A-250/2D
QQ-A-250/SE
QQ-A-250/1 IE
TT-P-38D
&Aml

TT-P-645

Glass, Float or Plate, Sheet, Figured (Flat,
Glazing, Mirrors and Other Uses).
Aluminum Alloy Bar, Rod, Shapes and Tube, and Wire
Extruded 6063.
Aluminum Alloy, 3003, Plate and Strip.
Aluminum Alloy, 5052, Plate and Strip.
Aluminum Alloy, 6061, Plate and Strip.
Paint, Aluminum, Ready-Mixed.

Primer, Paint, Zinc-chromate, Alkyd Type.

for

1.2 Military Specifications:

MIL-C-18480A
& Am 3

Coating Compound, Bituminous Solvent, Coal Tar Base.

1.3 American National Standards Institute, Inc. (ANSI) Publication:

Z97.I-1972 Performance Specifications and Methods of Test for
Transparent Safety Glazing Material Used in Buildings.

1.4 National Association of Architectural Metal Manufacturers (NAAMLM):

Metal Finishes Manual (Finish Designation). (August 1969)

1.5 National Fire Protection Association (NFPA) Standard:

No. 80-1975 Fire Doors and Windows.

2. QUALITY CONTROL: Approvals, except those required for field
installation, field application and field tests, shall be obtained before
delivery of materials to the project site.

3. SUBMITTALS:

3.1 Materials Tests and Test Reports: The testing requirements for
materials incorporated in referenced documents will be waived provided the
manufacturer submits certificates stating that previously manufactured
materials have been tested by recognized laboratories, that such materials
meet testing requirements specified, and that the materials furnished for this
project are of the same type, quality, manufacture and make as that tested.
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Material certificates shall be submitted to and approved. Copies of other
test reports need not be submitted except as specifically requested by the
Contracting Officer.

3.2 Shop Drawings: Shop drawings for interior insulated windows with
integral venetian blinds shall be submitted to and approved by the Contracting
Officer before proceeding with fabrication. Shop drawings shall indicate
elevations of units, full-size sections, thickness and gages of metal,
fastenings, method of installation, method of glazing, details of blinds,
location of blind operating hardware, and unit finish. Include a schedule
showing location of units.

3.3 Samples: Two full size corner samples of framing showing
construction and with finish as specified and two 12 inch by 12 inch samples
of glass shall be submitted to and approved by the Contracting Officer before
work is started.

3.4 Descriptive Literature: Manufacturer’s descriptive literature shell
be furnished with shop drawings and shall consist of detail specifications and
instructions for installation, adjustments, cleaning and maintenance.

4, DELIVERY AND STORAGE:

4.1 Protective Coating or Covering: Prior to shipment from the factory,
finished surfaces of aluminum shall receive a protective coating or covering.
Coating or covering shall not chip, peel, or flake due to temperature or
weather and shall protect against discoloration and surface damage from
transportation, storage, and construction activities. Coating or covering
shall be readily removable without affecting the finish. Covering shall be
either adhesive paper, waterproof tape or strippable plastic. Coating applied
to aluminum shall be two sprayed-on coats or clear, water-whlte, nonyellowing,
methacrylate lacquer to a total minimum thickness of 0.4 mil and maximum

thickness of 0.6 mil.

4.2 Storage: Materials delivered to the site shall be inspected for
damage, unloaded and stored with a minimum of handling. The storage spaces
shall be in dry locations with adequate ventilation, free from dust, or water,
and shall permit easy access for inspection and handling. Materials shall be

stored on floors or platforms in a suitable and approved manner. Window units
shall not be covered with tarps, polyethylene films, or similar type
coverings, as trapped moisture can stain the metal.

5. GENERAL REQUIREMENTS:

5.1 General Description: Interior insulated windows with integral
venetian blinds shall be made up of aluminum frame, two glazed sections and
venetian blinds located between glazing. Units shall be of size and design

indicated and modified to fit into pressed metal frames. Unit shall provide a
sound transmission class of 40.
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6, MATERIALS:

6.1 Aluminum for Window Framing: Aluminum shall consist of extruded
shapes and sheet material. Extrusions shall comply with Specification
QQ-A-200/9, alloy 6063-T5. Aluminum sheets and strips shall comply with
Specification QQ-A-250/2, QQ-A-250/8 or QQ-A-250/11; alloy and temper best
suited for the purpose. Screws, nuts, washers, rivets, and other
miscellaneous fastening devices shall be of hard aluminum or stainless steel.

6.2 Glazing: Interior fixed panel and exterior hinged panel shall be
glazed with I/4 inch thick clear wire glass. Wire glass shall be Type II,
Class I, Form I, Quality qS, Mesh m2 conforming to DD-G-451. Wire glass shall
meet the impact test requirements of ANSI Z97.1, and shall conform to NFPA No.
80, Units shall be factory glazed in a "U" shaped neoprene compression
gasket.

6.3 Aluminum Paint: TT-P-38.

6.4 Zinc Chromate Primer: TT-P-645.

6,5 Bituminous Paint: MIL-C-184800

6,6 Finish on Aluminum Surfaces: Finish for aluminum surfaces shall be
AA-M10-C22-A42 color anodized finish in accordance with the requirements of
NAA9’s "Metal Finishes Manual". Finish color shall be black. Finish shall
match in appearance or fall within the two extremes of color range of approved
samples.

7, FABRICATION:

7.1 Welding and Fastening: Where possible, locate welds on unexposed
surfaces. Welds on exposed surfaces shall be dressed smooth. Welding rods,
filler wire and flux shall be carefully selected to produce a uniform texture
and color in finished work, Remove flux and spatter from surfaces immediately
after welding. Exposed screws or bolts will be permitted only at incon-
spicuous locations, and shall have heads countersunk. Concealed reinforce-
ments for hardware shall be welded in place as specified herein,

7.2 Fabrication of Aluminum Frames: Aluminum frames shall be fabricated
of extruded aluminum shapes, Minimum metal wall thickness for aluminum frames
shall be ,100 inch. Frame and vent shall be a minimum of 3 inches deep. Sill
and Jamb members shall be one piece, continuous precision formed with inside
radius of not more than I-I/4 inch or welded to develop the full strength of
section. Vent head shall provide full concealment of venetian blind in
retracted position,

7,3 Vents: Vents shall consist of two glazed sections, easily separated
and held apart in a stable open position by stainless steel stay arms to
permit cleaning of all glass surfaces and for accesslbilty to enclosed
venetian blinds. The hinged cleaning or access vent shall be located and

05-77-7526
08517 3



mounted on the exterior or corridor side of the window with concealed hinges.
Interior or room side vent shall be a fixed and sealed section to prevent
infiltration of room side air.

7.4 Venetian Blind: Slats shall be tempered aluminum, I-3/8 inch wide
with a minimum of ten slats per foot. Finish of slats shall be clear
anodized. Blinds shall be mounted in vent head and shall be removable without
tools when vent is in the open maintenance position. Operation of blind
(tilting, raising and lowering) shall be by single gear operated control.

7.5 Lock Hardware: Locking hardware for hinged vent shall be flush,
non-protruding cam type with removable key for custodial operation.

8, INSTALLATION:

8.1 Window Units: Window units shall be set accurately in position,
plumb, square, level and in allgrent. Units shall be securely anchored in
pressed metal frames as indicated and in accordance with approved shop
drawings.

8.2 Protection of Aluminum from Dissimilar Materials:

8.2.1 Dissimilar Metals: Where aluminum surfaces come in contact with
metals other than stainless steel, zinc, or white bronze, aluminum surfaces
shall be insulated from direct contact with incompatible metals by one or a
combination of the following methods:

(a) Painting the dissimilar metal with one coat of heavy-bodied
bituminous paint.

(b) Applying a synthetic butyl rubber calking material between
the aluminum and the dissimilar metal.

(c) Painting the dissimilar metal with a prime coat of zinc-
chromate primer, or other suitable primer, followed by one coat of aluminum
paint or other suitable protective coating, excluding those containing lead
pigmentation.

(d) Use of a nonabsorptive tape or gasket in permanently dry
locations.

8.3 Cleaning: Upon completion of installation, units shall be
thoroughly cleaned, following the procedures recommended by the unit
manufacturer. Abrasive, caustic, or acid cleaning agents shall not be used.

8.4 Protection: During installation, frames and glazing shall be
protected from damage. Frames and glazing that are damaged prior to
completion and acceptance shall be restored to their original condition or new
replacements shall be provided at no additional cost to the Government.

---END---
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SECTION 08535. ROLL-UP PASS WINDOWS AND COUNTER SHUTTERS

I. APPLICABLE PUBLICATIONS: The following publications of the issues

listed below, but referred to thereafter by basic designation only, form a

part of this specification to the extent indicated by the references thereto:

1.1 American Society for Testing and Materials (ASTM) Publications:

A480-75 Flat-rolled Stainless and Heat-reslstin Steel Plate,
Sheet, and Strip.

2. QUALITY CONTROL: Approvals, except those required for field installa-
tion, field application and field tests, shall be obtained before delivery of

materials to the project site.

3. SUBMITTALS:

3.1 Tests and Certificates: The testing requirements for materials
incorporated in referenced documents will be waived provided the Contractor
submits certificates from the manufacturer stating that materials furnished
for this project conform to all requirements of this specification and the

referenced documents. Material certificates shall be submitted to and
approved by the Contracting Officer. Copies of other test reports need not be

submitted except as specifically requested by the Contracting Officer.

3.1.1 Sample Certificate: The certificate shall not contain statements
that could be interpreted to imply that the product does not meet all require-
ments specified, such as "as good as"; "achieve the same end use and results
as materials formulated in accordance with the referenced specification";
"equal or exceed the service and performance of the specified material". The
certificate should simply state that the product conforms to all requirements
specified.

SAMPLE CERTIFICATE

The manufacturer hereby certifies that all following products bein furnished

for this project conform to all requirements of the project specifications and
the respective reference specifications:

MANUFACTURER AND PRODUCT REFERENCE SPECIFICATION

John Doe Company
Stainless Steel

ASTM A80

SIGNATURE AND TITLE

3.2 Shop Drawings: Shop drawings shall be submitted to and approved by
the Contracting Officer before work is started. Drawings shall show types,
sizes, locations, metal gages, hardware provisions, installation details,
magnetic contacts, and other details of construction.
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3.3 Samples: One sample 12 inches long of material with finish as
specified shall be submitted to and approved by the Contracting Officer beforework is started.

3.4 Manufacturer,s Installation Procedures: Submit current copies ofmanufacturer’s recommended standard installation procedures for roll-up pass
windows and counter shutters before work is started.

4. DELIVERY AND STORAGE: Roll-up pass windows and counter shutters
shall be delivered to the job site wrapped in a protective covering, with thebrands and names clearly marked thereon. Units shall be stored in drylocations with adequate ventilation, free from dust or water, and in such amanner as to permit easy access for inspection and handling. Units shall be
handled with care to prevent damage to the faces, edges, and ends. Damageditems that cannot be restored to like-new condition shall be replaced at no
additional cost to the Government.

5. ROLL-UP PASS WINDOWS: Roll-up pass windows shall be a completely
assembled unit, and shall consist of a stainless steel rolling window assembly
and a stainless steel frame and sill. The rolling window shall consist of
interlocking, flat-faced 22 gage stainless steel slats fitted with endlocks to
hold curtain in alignment. Bottom of curtain shall be fitted with a stain-
less steel bottom bar provided with a lift handle and a slide lock bolt at
either end of window; and a continuous vinyl bumper to seal aainst the
counter top. Curtain shall be coiled around a barrel which rotates on self-
lubricating bearings and containing helical, oil-tempered counterbalance
spring. Barrel shall be mounted as part of the complete assembly directly
beneath the stainless steel head. A stainless steel hood and facia shall be
provided to enclose mechanism and end brackets. Stainless steel frame, to
suit wall thickness, shall be provided, consisting of 16 gage Jambs and head,
hood and facia, and 14 gage sill. Grooves shall be formed into sides of frame
for retaining curtain. All stainless steel shall have a No. 4 Finish in
accordance with ASTM A480.

6. ROLL-UP COUNTER SHUTTERS:

6.1 Rated: Rated roll-up counter shutters shall bear the required label
of the Underwriters’ Laboratories. Rated roll-up counter shutters shall be
located as indicated with all required fittings and hardware. Rated counter
shutters shall be automatic closing in event of fire. Curtains shall be
composed of flat slats rolled of minimum 22 gage stainless steel designed to
interlock for smooth coiling operation and be approximately I-I/2 inch wide
when assembled in the curtain. Each slat shall be fitted with end locks at
both ends. Shutters shall be push-up operated by means of handles mounted in
the bottom bar. Automatic closing shall be thermally controlled by means of a
fusible link mounted as indicated. Curtain guides shall be box-type,
assembled of stainless steel angles and channels, and recessed into Jambs as
indicated. Bottom bar shall have slide bolt type locks at either end. All
stainless steel shall have a No. 4 Finish in accordance with ASTM A480.
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6.2 Non-Rated: Non-rated roll-up counter shutters shall be located as

indicated with all required fittings and hardware. Curtain shall be composed

of a flat slat of 22 gage stainless steel designed to interlock for smooth,
coiling operation and shall be approximately I-I/2 inches wide when assembled

in the curtain. Alternate slats shall be fitted with endlocks to hold curtain

in alignment. Bottom of curtain shall be finished with suitable angle fitted

with lift handle, and a vinyl bumper to prevent abrasion on the counter. Cur-

tain shall be locked at each end of bottom bar by a slide bolt, with padlock

keeper, which shall engage a locking wedge in each guide. Curtain shall be

coiled around a steel pipe fitted, when required, with involute shaped rings

for ease of operation. Rings shall be faced with suitable material to prevent
curtain abrasion. Barrel shall be of sufficient thickness and diameter to
prevent deflection exceeding .03 inches per foot. Barrel shall be supported

by plate brackets. Helical, oil-tempered springs shall be installed inside

the steel pipe, which shall rotate on self-lubricating bearings. Spring
tension shall be adjusted in the field by means of an adjusting wheel. Guides

shall be stainless steel shapes recessed flush with face of wall as indicated.

Continuous strips of heavy nap stripping shall be locked into guides to
eliminate metal-to-metal contact and to provide dust-seal around curtain.

Curtain shall be operated by means of lift handles or bottom bar. A 24 US
gage aluminum hood shall be provided. All stainless steel shall have a No. 4
Finish in accordance with ASTM A480. Exposed surfaces of aluminum hood shall

be finished to match stainless steel finish.

6.3 Magnetic Contacts: Provide magnetic contacts for each roll-up

counter shutter located in Area No. N004. Magnetic contacts shall meet or
exceed the following:

(a) Contain single pole double throw contacts in dust tight

enclosure.

(b) Approximate Dimension:
9/16 inch high.

2-I/2 inches long by I/2 inch wide by

(c) Provide the necessary spacers to insulate magnet from steel.

(d) Color: White.

(e) Circuit Connection: Connect cabling from contacts to area Field
Interface Device (FID) terminal cabinets.

7. INSTALLATION: Roll-up pass windows and counter shutters shall be
installed by the manufacturer or his authorized representative, in accordance
with approved shop drawings and manufacturer’s directions. Upon completion,
roll-up pass windows and counter shutters shall be free from warp, twist, or
distortion and shall be lubricated and properly adjusted to operate freely.
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After installation, all exposed surfaces shall be thoroughly cleaned, and all
damaged work shall be restored to its original condition, or replaced with new
work at no expense to the Government.

---END---
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SECTION 08537. SLIDING PASS WINDOWS

I. APPLICABLE PUBLICATIONS: The following publications of the issues
listed below, but referred to thereafter by basic designation only, form a

part of this speclfleation to the extent indicated by the references thereto:

Federal Specifications:

Glass, Float or Plate, Sheet, Figured (Flat, For Glazing,
Mirrors and Other Uses).

1.2 American Society for Testing and Materials (ASTM) Publications:

B221-76a Aluminum-alloy Extruded Bars, Rods, Wire, Shapes, and

Tubes.

1.3 National Association of Architectural Metal Manufacturer’s (NAAMM)
Publication:

Metal Finishes Manual (Finish Designation), August 1969.

2. QUALITY CONTROL: Approvals, except those required for field installa-

tion, field application and field tests, shall be obtained before delivery of
materials to the project site.

3. SUBMITTALS:

3.1 Tests and Certificates: The testing requirements for materials
incorporated in referenced documents will be waived provided the Contractor
submits eertiflcates from the manufacturer stating that materials furnished
for this project conform to all requirements of this specification and the
referenced documents. Material certificates shall be submitted to and
approved by the Contracting Officer. Copies of other test reports need not be
submitted except as specifically requested by the Contracting Officer.

3.1.1 Sample Certificate: The certificate shall not contain statements
that could be interpreted to imply that the product does not meet all require-
ments specified, such as "as good as"; "achieve the same end use and results
as materials formulated in accordance with the referenced speelfication";
"equal or exceed the service and performance of the specified material". The
certificate should simply state that the product conforms to all requirements
specified.

SAMPLE CERTIFICATE

The manufacturer hereby certifies that all following products being furnished
for this project conform to all requirements of the project specifications and
the respective reference specifications:
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.NUFACTURER AND PRODUCT REFERENCE SPECIFICATION

John Doe Company ASTM A480

SIGNATURE AND TITLE

3.2 Shop Drawings: Shop drawings shall be submitted to and approved by
the Contracting Officer before work is started. Drawings shall show types,
sizes, locations, metal gages, hardware provisions, installation details, and
other details of construction.

3.3 Samples: Two samples 12 inches long of aluminum with finish as
specified shall be submitted to and approved by the Contracting Officer before
work is started,

3.4 Manufacturer’s Installation Procedures: Submit current copies of
manufacturer’s recommended standard installation procedures for sliding pass
windows before work is started.

4. DELIVERY AND STORAGE: Sliding windows shall be delivered to the job
site wrapped in a protective covering, with the brands and names clearly
marked thereon. Units shall be stored in dry locations with adequate ventila-
tion, free from dust or water, and in such a manner as to permit easy access
for inspection and handling, Units shall be handled with care to prevent
damage to the faces, edges, and ends. Damaged items that cannot be restored
to like-new condition shall be replaced at no additional cost to the Govern-
ment.

5, SLIDING PASS WINDOW: Sliding pass window assembly shall consist of
frame and sliding serving windows. Sliding panels shall be as indicated.

5.1 Frames and Glass Channels: Extruded 6063-T5 aluminum alloy
conforming to ASTM B221. The bottom channel of sliding panel shall be fitted
with a wool pile seal for counter contact. Frame shall be 5/8 inch high by
I-3/8 inches deep. Sliding panel shall be hung on nylon track.

5.2 Glass: I/4 inch thick, opaque wire glass conforming to Federal
Specification DD-G-451, Type II, Class I, Form 2, Quality qS, Finish fl, Mesh
m2, Pattern P3, and I/4 inch thick clear wire glass conforming to Federal
Specification DD-G-451, Type II, Class I, Form I, Quality qS, Mesh m2,
Glazing shall be composition cork strip.

5.3 Lock:
per lock.

Manufacturer’s standard, key type lock. Provide four keys

5.4 Finish: Exposed aluminum surfaces shall have a AA-M10-C22-A41 clear
anodized finish in accordance with the requirements of NAA4’s "Metal Finishes
Manual". Finish shall match in appearance or fall within the two extremes of
color range of the approved samples.
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6. INSTALLATION: Sliding pass windows shall be installed by the
manufacturer or his authorized representative, in accordance with approved
shop drawings and manufacturer’s directions. Upon completion, sliding pass
windows shall be free from warp, twist, or distortion and shall be lubricated
and properly adjusted to operate freely. After installation, all exposed
surfaces shall be thoroughly cleaned, and all damaged work shall be restored
to its original condition, or replaced with new work at no expense to the
Government.

---END---
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SECTION 08710. FINISH HARDWARE

I. APPLICABLE PUBLICATIONS: The followin publications of the issues
listed below, but referred to elsewhere by basic designation only, form a part
of this speclfieation to the extent indleated by the references thereto:

1.1 American National Standards Institute (ANSI):

A156.1-1970
A 156.2-1975
A156.3-1972
A 156.4-1972
A156.6-1972
A 156.7-1972
A156.8-1974
A 156.9-1975

Butts and Hinges (BHMA 101).
Locks and Lock Trim (BHMA 601).
Exit Devices (BHMA 701).
Door Controls (Closers) (BHMA 301).
Architectural Door Trim (B4A 1001).
Template Hinge Dimensions (BHMA 111).
Door Controls (Overhead Holders) (BHMA 311).
Cabinet Hardware (BHMA 201).

1.2 Builder’s Hardware Manufacturers Association (BHMA) Standards:

501, Jun 1974
1101, Jan 1970
1201, Sep 1970
1301, Dec 1973

Auxiliary Locks.
Spring Hinges.
Auxiliary Hardware.
Materials and Finishes.

1.3 National Fire Protection Association (NFPA):

8O
101

Standard for Fire Doors and Windows (Current Edition).
Life Safety Code (Current Edition).

1.4 Underwriter’s Fire Protection Association (UL):

Building Materials Directory (Current Edition).
Accident, Automotive, and Burglary Protection Equipment
Lists (Current Edition).

2. QUALITY CONTROL: Approvals, except those required for field

installations, field applications and field tests, shall be obtained before
delivery of material to the project site.

3. SUBMITTALS:

3.1 Hardware List: As soon as practicable after award of contract and

before any builders’ hardware is delivered to the Job site, the Contractor
shall submit, for approval, a listing of each item of finish hardware to the

Contracting Officer. The llst shall be submitted in the following form:
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Item No.

Reference Mfrs. Name BHMA
Hardware Publication and UL Mark (if Finish

Type No. CatalogNo. -____) pesination

2

3.2 Test and Certificates: The testing requirements for materials
incorporated in referenced documents will be waived provided the Contractor
submits certificates from the manufacturer stating that terials furnished
for this project conform to all requirements of this specification and the
referenced documents. Material certificates shall be submitted to and
approved by the Contracting Officer. Copies of other test reports need not be
submitted except as specifically requested by the Contracting Officer.

3.3 Hardware Schedule: After approval of the hardware list and
certificates, and before hardware is delivered to the Job site, a hardware
schedule shall be submitted to and approved by the Contracting Officer. The
schedule shall include for each item the quantity, manufacturer’s catalog
number and corresponding reference publication type number, descriptive data,
location, hardware set number, key control symbols, UL Mark (if fire-rated and
listed) and list of abbreviations.

3.4 Keying System Submission: Before locks are delivered to the job
site, a complete keying system shall be submitted to and approved by the
Contracting Officer.

3.5 Shop Drawings are not required for standard commercial items of
builders’ hardware. Shop drawings shall be submitted to and approved by the
Contracting Officer before delivery of the following specially designed items:

(a) Hospital Latch.
(b) Intrusion Device and Electrical Interlock Switch.
(c) Electric Lock.
(d) ___I Smoke Closer.
(e) Exit Devices.
(f) Viewers (Peepholes).
(g) Wardrobe Pulls.

4. DELIVERY, STORAGE AND MARKING: Items of hardware shall be delivered
to the Job site in their original individual containers, complete with the
necessary appurtenances including screws, keys, and instructions. Each
individual container shall be marked with the manufacturer’s name and catalog
number as they appear in the hardware schedule.

5. HARDWARE PRODUCTS:

5.1 General: As far as practicable, all locks shall be of one lock
manufacturer’s make, all hinges and pivots shall be of one hinge and/or pivot
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manufacturer’s make; and all door-closing devices shall be of one door-closing
device manufacturer’s make. All modifications to hardware that are necessary
to conform to the construction shown or specified shall be provided as

required for the specified operative and functional features. All builder’s

hardware indicated, specified, or necessary to completely equip the buildings
shall be provided under this section, except that hardware items for aluminum

entrance doors, vault doors, rolling steel doors, folding fabric doors, and

glass doors are specified in other sections.

5.2 Hardware Designations: Except as otherwise specified herein and

under "Hardware Sets", hardware items are specified by BHMA designations.

Items included in the following standards are specified by BHMA designations:

ANSI A156.1, A156.2, A156.3, A156.4, A156.6, A156.7, A156.8, A156.9; BHMA 501,
1101, 1201 and 1301.

5.3 Template Hardware: Hardware to be applied to metal and to

preflnished doors shall be made to template. The templates shall be furnished

promptly to the metal door, frame, and prefinished door manufacturers in order

to avoid delay in door and frame manufacturing. Proper coordination shall be

effected between the manufacturers of different hardware items in order that

each manufacturer may furnish templates that will allow installation of

hardware without interference with the installation and operation of other

hardware. Dimensions of template hinges shall conform to ANSI A156.7.

5.4 Hardware for Labeled Fire Doors: In addition to meeting the

requirements specified elsewhere herein, hardware for labeled fire doors shall

conform to NFPA No. 80. Hardware for labeled fire doors that also serve as

exit doors shall conform to NFPA Code No. 101. Labeling or listing by the

Underwriters’ Laboratories for the class of door being used, shall be provided

as evidence of conformance to these requirements. Minimum latch throw shall

be as specified on the label of the individual door. Hardware listed by

Underwriters’ Laboratories shall be provided except where heavier materials,
larger sizes, or better grades are specified hereinafter.

5.5 Hardware Items: Hardware items shall conform to the specifications
and standards listed and to the requirements specified herein. Hardware

types, quantities, sizes, grades, and functions shall be as listed under

"Hardware Sets". Where such data are not listed under "Hardware Sets", they

shall be as specified herein.

5.5.1 Hinges: ANSI A156.1. Loose pin hinges for exterior doors and

reverse-bevel interior doors shall be so constructed that the pins cannot be

removed when the door is closed. Oil-impregnated bearing hinges may be

provided in lieu of ball bearing hinges. Steel hinges for exterior doors

shall have rust-resistlng base plating under primer or other finish. Hinges

shall bear the name or trademark of the manufacturer. Hinges shall be of size

and type as specified under "Hardware Sets".

5.5.2 Horizontal Spring Pivot Hinges:
under "Hardware Sets".

BHMA 1101, type as specified
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5.5.3 Locksets and Latchsets: ANSI A156.2. Locks shall have removable

core type cyllnders. As far as practicable, the same Series shall be used

throughout the project. All locks and latchsets of the same Series shall be

the product of the same manufacturer. Lock cylinders shall have not less than

5 pin tumblers. Series 1000, Grade 2 look and latchsets may be provided in

lieu of Series 4000, Grade iocksets, provided they perform the same

functional requirements. Door trim shall be equal in design to P&F Corbin

"850 Spartan".

5.5.4 Auxiliary Dead Looks: BHMA 501. All dead locks shall be the

products of the same manufacturer. Locks shall have removable cores which are

removed and replaced by use of speclal control keys. Cylinders shall have not

less than 5 pin tumblers.

5.5.5 Exit Devices: ANSI A156.3. Exit devices shall be

stainless steel.

5.5.6 Door Flush Bolts:
provided with dustproof strikes.

5.5.7 Door Closing Devices:

BHMA 1201.

ANSI A156.4.

Bottom flush bolts shall be

5.5.7.1 Surface Door Closers: Closers shall be provided complete with

brackets, arms, mounting devices, and other features of the types required for

the particular application. All surface closers shall have optional feature

PT-4B unless otherwise specified.

5.5.7.2 Floor Concealed Closers: Closers shall be provided complete

with load-carrying supplementary pivots. Metal cement cases with cover plates

shall be provided for closers set in concrete. Cement cases shall be set
before concrete is placed, and covers shall remain in place until after

concrete is finished.

5.5.7.3 Smoke Closer: Smoke closers shall be an electromagnetic

holder-release and door closer providin fail safe hold-open for swinging-type

fire/smoke barrier doors. The smoke closer shall operate in conjunction with

the central detection system. Wirin of smoke closer and connection to

central detection system shall be supplied by and as specified in section

entitled "Manual and Automatic Fire Alarm System". Smoke closer shall be

similar and equal to Rixon-Firemark, Inc. "Smoke-Chek V", less detector.

5.5.8 Hospital Latch: Hospital latch shall be the push and pull type
with positive latching. Hospital latch shall be of design equal to P&F Corbin

"No. 1850’ ,r 5i,, ,J/ ",,’

5.5.9 Coordinator: Door coordinating device shall be provided on double

doors where scheduled in "Hardware Sets".
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5.5.10 Lead Shielded Astragal: Provide lead shielded astraals at
double doors where scheduled in "Hardware Sets". Lead shielding shall be same
thickness as required for doors on which applied.

5.5.11 Electronic Hardware:

5.5.11.1 Intrusion Device: Provide where scheduled, in "Hardware Sets",
a concealed mounted magnetic switch. Switch shall be equal in design and
function to the Yon Duprin "MS-700 Series Magnetic Switches". Wirin of
switch and connection to central security system shall be supplied by and as
specified in section entitled "Security System".

5.5.11.2 Electric Lock: Provide electric lock where scheduled in
"Hardware Sets". Electric lock shall be mortised in door frame header member.
Lock shall .be equal in design and function to Brink’s Locking Systems, Inc.
"Model 3020". Wiring of lock and connection to switching system shall be
supplied by and as specified in section entitled "Nurse Call System, Code Blue
System and Intercommunication System".

5.5.11.3 Electric Interlock Switch: Provide electric interlock switch
where scheduled in "Hardware Sets". Switch shall be a concealed mounted
magnetic switch mortised into door frame jamb or header member as indicated.
Switch shall be equal in design and function to the Yon Duprin "MS-700 Series
Magnetic Switches". Wiring of switch and connection to X-Ray equipment
controls shall be supplied by and as specified in section entitled "Interior
Wiring Systems".

5.5.12 Trucking Doorway Bumper: BHMA 1101. Bumpers shall be minimum
.102 inch thick stainless steel, size as indicated in "Hardware Sets".
Bumpers shall be mounted with tops 36 inches above finish floor.

5.5.13 Magnetic Catch: ANSI A156.9.

5.5.14 Wardrobe Pull: ANSI A156.9.

5.5.15 Miscellaneous Hardware:

5.5.15.1 Push Plates and Pulls:
steel.

ANSI A156.6, of I/8 inch stainless

5.5.15.2 Stops and Floor Stops and Holders: BHMA 1201.

5.5.15.3 Overhead Stops and Holders: ANSI A156.8.

5.5.15.4 Viewers (Peepholes): BHMA 1201.
0 s -H I"

5.5.15.5 Silencers: BHMA 1201. Silencers shall be type L03011, and
shall be provided one for each hole in metal door frames.
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5.5.16 Thresholds: ANSI A156.3. Thresholds shall be of extruded
aluminum alloy with satin finish, and shall have wall thickness of not less
than 0.125 inch. Thresholds shall have a fluted or ribbed top surface,
supporting rib or ribs, and calking serrations, all extending the full length.
Thresholds shall be in one piece, neatly cut to fit the particular opening and
anchored in place with approved expansion shields and I/4 inch diameter
stainless steel screws, one at each end and intermediately spaced at not more
than 12 inches on centers. Thresholds for exterior doors shall be set in a
bed of calking compound conforming to section entitled "Calking". Thresholds
shall be of type detailed on the drawings.

5.5,17 Weatherstripping and Lightstripping: Fabricated of extruded
metal with vinyl or neoprene inserts, and shall be fastened with stainless
steel screws 4 inches o.c. Weatherstripping shall provide a weathertight and
lightproof seal and shall permit complete closure of door without binding.

5.5.17.1 Head and Jamb Seals: Stop applied type with solid neoprene
bubble insert in extruded aluminum housing not less than .090 inch thick.
Aluminum shall be finished to match frame.

5.5.17.2 Door Bottom Seals:
inserts. Provide as detailed.

Fabricated of extruded metal with vinyl

5.5.18 Rain Drips shall be extruded aluminum, not less than .080 inch

thick, finished to match door trim. Drips shall be set in calking compound
conforming to section entitled "Calking", and fastened with stainless steel
screws 4 inches o.c.

5.5.18.1 Door Rain Drips: Door rain drips shall be approximately I-3/
inches high by 5/8 inch projection and shall be fastened to the door with the
bottom edge aligned with the bottom of the door.

5.5.18.2 Overhead Rain Drips: Overhead rain drips shall be
approximately I-I/2 inches high by 2-I/2 inches projection and shall be
attached to the door frame with the bottom edge aligned with the door frame
rabbet.

5.6 Key Cabinet Control System: Key cabinet control system shall
conform to BHMA 501, type E8311, capacity shall be of such. to control all keys
required for this project plus 20 expansion. Provide cabinet with a single
cylinder lock to lock all drawers.

5.7 Keying System: Provide great grand master keying system. The
system shall be designed to provide the highest possible security consistent
with the type of system being used. In addition to the permanent system, a
construction master keying system shall be incorporated for interim use during
construction. All pertinent keying requirements shall be as directed by the
Contracting Officer.
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5.7.1 Keys shall be furnished as follows:

Lock Grouo or Set of Locks Ouantit7 of Keys

Each Cylinder Lock
Each Master Keyed Set
Each Grand Master Keyed Set
Great Grand Master Keyed Set
Construction Master Keying System
Control Keys for Removable Core System

2
2
2
2
6
2

Each change key shall be stamped with change number and set symbol, and each
master key shall be stamped with set symbol as applicable. In addition,
keys shall be stamped "U.S. Property Do Not Duplicate".

5.8 Fasteners: Fasteners of the proper type, quality, size, quantity
and finish shall be supplied with the hardware. All fasteners exposed to the
weather shall be of nonferrous metal or stainless steel and shall match the

finish of the trim as closely as possible. Where hardware is of stainless
steel, screws and fastenings shall also be of stainless steel. Fasteners
shall be of the type necessary to accomplish a permanent installation. All
wood screws shall be full threaded.

5.9 Finishes: BHMA 1301. Hardware shall have finish as specified under
"Hardware Sets". Surface door closers shall have aluminum lacquer finish.
Exposed parts of floor concealed closers shall have finish to match lock and
door trim. Where hardware finish is not specified it shall be supplied to
match finish of locks and hinges.

6. INSTALLATION OF HARDWARE:

6.1 General: All hardware shall be installed in accordance with
manufacturers’ instructions. Except as indicated or specified otherwise,
fasteners furnished with the hardware shall be used to fasten hardware in
place. Fasten hardware to wood surfaces with full-threaded wood screws or
sheet metal screws. Use machine screws set in expansion shields for
fastening hardware to solid concrete and masonry surfaces. Use toggle bolts
where required for fastening to hollow core construction. Use through bolts
for mounting closers and pulls, and where necessary for satisfactory

installation. After installation, protect hardware from paint, stains,
blemishes and other damage until acceptance of the work. All hardware shall
be adjusted properly and checked in the presence of an authorized Government
representative, and all hinges, locks, latches, bolts, holders, closers and
other items shall operate properly. After hardware is checked, keys shall be

tagged, identified, and delivered to the Contracting Officer. All errors in
cutting and fitting, and all damage to adjoining work shall be corrected,
repaired and finished as directed. Installation of hardware for fire doors,
lead-lined doors and other special doors shall conform to the applicable
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requirements of NFPA No. 80, except that hardware application on labeled fire
doors that also serve as exit doors shall conform to the applicable
requirements of NFPA No. 101.

6.2 Location of Hardware on Hired Doors: Location shall be as follows,
unless otherwise indicated or specified:

Locks and latches Centerline of lock strike 0-5/16" above floor
Cylindrical or Mortise Centerline of strike 60" above floor
Deadlocks

Push Plates
Pull Plates
Panic Devices
Top Hire

Bottom Hinse

Intermediate Hinge

Centerline 5" above floor
Centerline of grip 2" above floor
Centerline of strike 0-5/16" above floor
I;-3/" frcm rabbet section of head of frame
to centerline of hinge
;3" from the finished floor to centerline of
hinge
Equally spaced between top and bottom hire

6.3 Door Silencers: On hollow metal frames for single doors, locate
silencers directly opposite hlnes. On frames for double doors, locate
silencers on head rabbet of door frame, approximately 6 inches each side of
centerline of door openln.

7. HARDWARE SETS:

EXTERIOR DOORS:

Each to have:

Pair Hinges:
Lockset:
Closer:
Overhead Stop:
Threshold:
Set Weatherstrippins:
Intrusion Device:

A5111, 5 x q-I/2, BHMA 630
000, F82, Grade I, BHMA 630
C02011
C02511, BHMA 626
As Detailed
As Specified
As Specified

Each to have:

Horizontal Spring Pivot Hinge:
Dead Lock:

2 Stop and Holder:
Threshold:

2 Truckin8 Doorway Bumpers:

Intrusion Device:

K22181, Type B, X Top Pivot, Heavy Duty
E2151, BHMA 630
511301, BHMA 626
As Detailed
K5731, BHMA 630, 36 inches lone x 12 inches
wide
As Specified

05-77-7526
08710 8



Each to have:

Pair Hinges:
Exit Device:
Closer:
Overhead Stop:
Threshold:
Set Weatherstrippin:
Intrusion Device:

Each to have:

Pair Hires:
Lockset:
Closer:
Overhead Holder:
Threshold:
Set Weatherstrippin:
Intrusion Device:

Each to have:

I-I/2 Pair Hinges:
Exit Device:
Closer:
Overhead Stop:
Threshold:
Set Weatherstrippin:
Intrusion Device:

Each pair to have:

3 Pair Hinges:

Pair Hinges:
Lockset:
Set Flush Bolts:
Closer:
Overhead Holders:
Threshold:
Set Weatherstripping:
Intrusion Device:

A5111, 5 x -I/2, BHMA 630
Type 3, Function 10, Design as Specified
C02021 x Bracket
C02511, BHMA 626
As Detailed
As Specified
As Specified

A5111, 5 x -I/2, BHMA 630
000, F8, Grade I, BHMA 630
C02011
C05531, BHMA 626
As Detailed
As Specified
As Specified

A5111, 5 x -I12, BHMA 630
Type 3, Function 10, Design as specified
C02021 x Bracket
C02511, BHMA 626
As Detailed
As Specified
As Specified

A5111, 5 x q-1/2, BHHA 630 (At Doors H013 &
M515 only)
A5111, 5 x q-1/2, BHHA 630
000, FSq, Grade 1, BHHA 630 (Active)
L1081, BHHA 626 (Inactive)
C02021 x Bracket (Active)
C05531, BHMA 626
AS Detailed
As Specified
As Specified (Active)
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Each to have:

Intrusion Device: As Specified
Padlock or Cylinder as required.

Balance of hardware by door manufacturer.

Each to have:

I-I/2 Pair Hinses:

Pair Hires:
Lockset:
Closer:
Overhead Stop:
Threshold:
Set Weatherstripping:
Intrusion Device:

A5111, -1/2 x q-1/2, BigA 630 (At Door Pllq

only)
A5111, q-1/2 x q-1/2, BHHA 630
q000, F82, Grade 1, B4A 630
C02021 x Bracket
C02511, BHA 626
As Detailed
As Specified
As Specified

Each pair to have:

2 Floor Concealed Closers:
2 Exit Devices:
2 Overhead Stops:
2 Pulls:
2 Intrusion Devices:

C06061 x Walking Beam Top Pivot

Type 6, Function 02, Design as specified
C01511 (No holdopen) BH 630
By Door Manufacturer
As Specified

Each to have:

Floor Concealed Closer:
Exit Device:
Overhead Stop:
Pull:
Intrusion Device:

C06061 x Walking Beam Top Pivot
Type 6, Function 02, Design as specified
C01511 (No holdopen) BHMA 630
By Door Hanufacturer
As Specified
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Each pair to have:

Pair Hinges:
Dead Lock
Set Flush Bolts:
Closers:
Push Plates :.
Pulls:
Overhead Holders:
Threshold:
Set Weatherstripping:
Intrusion Device:

Each to have:

Pair Hinges:
Exit Device:
Closer:
Overhead Stop:
Threshold:
Set Weatherstripping:
Intrusion Device:

Each pair to have:

Floor Concealed Closers:
Overhead Stops:
Push-Pulls:
Threshold:
Intrusion Devices:

Each pair to have:

Pair Hinges:
Exit Device:
Exit Device
Closers:
Overhead Holders:
Threshold:
Set Weatherstripping:
Intrusion Devices:

A5111, 5 x -1/2, BH 630
E2151, BHM 626 (Active)
Llq081, BHHA 626 (Inactive)
C02021 x Bracket
J300, flat, 8 x 16, BHMA 630
JO0, straight, with plate 8 x 16, BHMA 630
C05531, BHMA 626
As Detailed
As Specified
As Specified (Active)

A5111, 5 x q-1/2, BHMA 630
Type 3, Function 10, Design as specified
C02021 x Bracket
C02511, BHMA 626
As Detailed
As Specified
As Specified

C06061 x Walking Beam Top Pivot
C01511 (No holdopen) BHMA 630
By Door Manufacturer
As Detailed
As Specified

A5111, -1/2 X -1/2, BHMA 630
Type 8, Function 10, Design as specified
Type 8, Function 01, Design as specified
C02021 x Bracket
C05531, BHMA 626
As Detailed
As Specified
As Specified
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Each pair to have:

Floor Concealed Closers:
Overhead Stops:
Dead Locks:

Push-Pulls:
Threshold:
Intrusion Devices:

Each to have:

Pair Hinges:
Lockset:
Closer:
Overhead Holder:
Threshold:
Set Weatherstripping:
Door Rain Drip:

Each pair to have:

Pair Hinges:
Lockset:
Set Flush Bolts:
Closer:
Overhead Holders:
Intrusion Device:

Each to have:

I-I/2 Pair Hinges:
Lockset:
Closer
Overhead Stop:
Threshold:
Set Weatherstripping:

C06061 x Walking Beam Top.Pivot
C01511 (No holdopen) BHMA 630
E2151, BHM 630 Locate in bottom rail for
locking into floor.
By Door Manufacturer
As Detailed
As Specified

A5111, 5 x -1/2, BHHA 630
Supplied by U.S.P.S.
C02021 x Bracket
C05531, BHMA 626
As Detailed
As Specified
As Specified

A5111, -1/2 x -1/2, BHMA 630
4000, F8, Grade 1, BHMA 630 (Active)
LI081, BHMA 626 (Inactive)
C02021 x Bracket (Active)
C05531, BHMA 626
As Specified (Active)

A5111, 4-1/2 x 4-1/2, BHMA 630
4000, F82, Grade 1, BHHA 630
C02021 x Bracket
C02511, BHHA 626
As Detailed
As Specified
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Each to have:

1-112 Pair Hinges:
Lockset:
Closer:
Overhead Stop:
Threshold:
Set Weatherstrippins:
Door Rain Drip:
Overhead Rain Drip:
Intrusion Device:

Each to have:

I-I/2 Pair Hinses:
Lockset:
Overhead Holder:
Threshold:
Set WeatherstrippinE:
Door Rain Drip:
Overhead Rain Drip:
Intrusion Device:

Each to have:

1-1/2 Pair Hires:
Lockset:
Overhead Holder:
Threshold:
Set Weatherstrippins:
Door Rain Drip:
Overhead Rain Drip:

Each to have:

Floor Concealed Closer:
Overhead Stop:
Deadlock:

2 Push-Pulls:
Threshold:
Intrusion Device:

A5111, 5 x 4-1/2, BHNA 630
4000, F87, Grade 1, BHHA 630
C02021 x Bracket
C02511, BHHA 626
As Detailed
As Specified
As Specified
As Specified
As Specified

A5111, 5 x 4-1/2, BHHA 630
4000, F86, Grade 1, BHHA 630
C05531, BHHA 626
As Detailed
As Specified
As Specified
As Specified
As Specified

A5111, 5 x 4-1/2, BHHA 630
4000, F86, Grade 1, BHHA 630
C05531, BHHA 626
As Detailed
As Specified
As Specified
As Specified

C06061 x Walkir Beam Top Pivot
C01511 (No holdopen) BHHA 630
E2151, BHHA 630 Locate in bottom rail for

locklnE into floor,
By Door Hanufacturer
As Detailed
As Specified
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Each to have:

Pair Hinges:
Exit Device:
Closer:
Overhead Stop:
Threshold:
Set Weatherstripping:

Each to have:

Pair Hinges:
Lockset:
Overhead Holder:
Threshold:
Set Weatherstripping:
Door Rain Drip:
Overhead Rain Drip:

INTERIOR DOORS:

Each to have:

1-1/2 Pair Hinges:
Hospital Latch:
Dead Lock:
Closer:
Overhead Stop:

Each to have:

;-;/2 Pair Hinges:
Closer:
Push Plate:
Pull:
Overhead Stop:

A5111, 5 x 4-I/2, BHMA 630
Type 3, Function 10, Design as Specified
C02021 x Bracket
C02511, BHMA 626
As Detailed
As Specified

A5111, 4-I/2 x 4-I/2, BHMA 630
4000, F86, Grade, BHMA 630
C05531, BHMA 626
As Detailed
As Specified
As Specified
As Specified

A8111, 5 x 4-1/2, BHMA 652
AS Specified, BHMA 626
E2151, BHMA 626
C02011
C05541, BHMA 626

A8112, 4-1/2 x 4-1/2, BHMA 652
C02011
J300, flat, 8 x 16, BHMA 630
JO0, straight, with plate 8 x 16, BHMA 630
C05541, BHMA 626
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Each to have:

1-I/2 Pair Hinges:
Closer:
Push Plate:
Pull:

I Dead Lock:
Overhead Stop:

HW-IO

Each to have:

1-1/2 Pair Hinses:
Lockset:
Overhead Stop:

Each pair to have:

1-1/2 Pair Hires:
1-1/2 Pair Hin6es:
Hospital Latch:
Dead Lock:
Set Flush Bolts:
Closer:
Overhead Holder:

HW-I06

Each to have:

I-I/2 Pair Hires:
Passage Latch:
Overhead Stop:

Each to have:

1-1/2 Pair Hires:
Lockset:
Closer:
Overhead Stop:
Intrusion Device:

A8112, q-1/2 x q-1/2, BHHA 652
C02011
J300, flat, 8 x 16, BHHA 630
JO0, straight, with plate 8 x 16, BHHA 630
E2151, BHMA 626
C0551, BHHA 626

A8133, -1/2 X q-1/2, BHHA 652
qO00, F8, Grade 1, BHHA 626
C0551, BHHA 626

A8111, 5 x -1/2, BHHA 652 (Active)
A8133, 5 x -1/2, BHHA 652 (Inactive)
As Specified, BHMA 626 (Active)
E2151, BHMA 626 (Active)
L8202, BHMA 652 (Inactive)
C02011 (Active)
CO5531, BHMA 626 (Active)

A8133, -1/2 x -1/2, BHHA 652
000, F75, Grade 1, BHHA 626
CO551, BHHA 626

A8112, -1/2 x -1/2, BHMA 652
000, F8, Grade 1, BHMA 626
C02011
CO551, BHMA 626
As Specified (At Door Cl16 only)
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Each to have:

2 Pair HinEes:
Hospital Latch:
Dead Lock:
Closer:
Overhead Stop:

Each to have:

2 Pair Hinges:
Loekset:
Stop:

Each to have:

Pair Hinges:
Lockset:
Stop:

Each pair to have:

4 Pair Hinges:
Lockset:

2 Closers
Set Flush Bolts:

2 Stops:
Intrusion Device:

Each to have:

2 Pair HinEes:
Lockset:
Stop:

A8111, 5 x 4-1/2, BHHA 652
AS Specified, BHHA 626
E2151, BHHA 626
C02011
C05541, BHMA 626

A8133, 5 x 4-1/2, BHMA 652
4000, F84, Grade 1, BHMA 626
L52101, BHMA 630

A8133, 4-1/2 x 4-1/2, BHMA 652
4000, F84, Grade 1, BHMA 626
L52101, BHMA 630

A8112, 4-1/2 x 4-1/2, BHMA 652
4000, F84, Grade 1, BHMA 626 (Active)
C02011
L14081, BHMA 626 (Inactive)
L52101, BHMA 630
As Specified (Active)

A8133, 4-1/2 x 4-1/2, BHHA 652
4000, F84, Grade 1, BHMA 626
L52101, BHMA 630
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Each pair to have:

Pair Hinges:
Pair Hinges:
Lockset:
Closers
Set Flush Bolts:
Stops:

Each to have:

Pair Hinges:
Lockset:
Closer:
Stop:

Each to have:

Pair Hinges:
Closer:
Push Plate:
Pull:
Overhead Stop:

Each to have:

Pair Hinges:
Lockset:
Closer:
Overhead Stop:
Intrusion Device:

Each to have:

Pair Hinges:
Lockset:
Closer:
Overhead Stop:

A8411, 5, BHMA 652 (At Door M205D only)
A8111, 5 x 4-1/2, BHMA 652
4000, F84, Grade 1, BHMA 626 (Active)
C02011
L14081, BHNA 626 (Inactive)
L52101, BHMA 630

A8111, 5 x 4-1/2, BHMA 652
4000, F84, BHMA 626
C02011
L52101, BHHA 630

A8112, 4-1/2 x 4-1/2, BHHA 652
CO2011
J300, Fiat, 8 x 16, BHHA 630
J00, straight, with plate 8 x 16, BHHA 630
C05541, BHMA 626

A8411, 5, BHHA 652
4000, F84, Grade 1, BHMA 626
CO2011
C05541, BHMA 626
As Specified

A8411, 5, BHNA 652
4000, F84, Grade 1, BHMA 626
C02011
C0551, BHMA 626
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Each pair to have:

Pair Hinges:
2 Exit Devices:

2 Smoke Closers:
Door Coordinating Device:

Each to have:

I-I/2 Pair Hinges:

Closer:
Push Plate:

Pull:
Overhead Stop:

Each to have:

I-I/2 Pair Hinges:
I Lockset:
Closer:

I Overhead Stop:
I Intrusion Device:

Each pair to have:

4 Pair Hinges:
2 Exit Devices:
2 Closers:
2 Overhead Stops:

Each to have:

I-I/2 Pair Hinges:
Closer:
Push Plate:
Overhead Stop:

A8411, 5, BHMA 652
Type 2, Function 08 (Less Lock), Design as
specified
As Specified
As Specified

A8112, 4-I/2 x 4-I/2, BHMA 652
C02011
Supplied in section entitled "Interior
Signage"
J400, straight, with plate 8 x 16, BHMA 630
C05541, BHMA 626

A5412, 4-I/2, BHMA 630
4000, F82, Grade I, BHMA 630
CO2011
C05541, BHMA 626
As Specified

A5411, 4-I/2, BHMA 630
Type 2, Function I0, Design as specified
C02011
C05541, BHMA 626

A5111, 5 x 4-1/2, BHMA 630
C02011
J300, flat, 8 x 16, BHMA 630
C05541, BHMA 626

05-77-7526
08710 18



Each to have:

I-I/2 Pair Hinges:
Closer:
Push Plate:
Pull:
Overhead Stop:

Each pair to have:

3 Pair Hinges:
I Hospital Latch:
Dead Look:

I Set Flush Bolts:
2 Closers:
2 Overhead Holders:

Each to have:

2 Pair HinEes:
I Lookset:

Closer:
Overhead Stop:

Each pair to have:

2 Floor Concealed Closers:
2 Overhead Stops:
4 Push-Pulls:

Each pair to have:

4 Pair Hinges:
2 Exit Devices:
2 Smoke Closers:

A5111, 5 x -1/2, BHM 630
C02011
J300, flat, 8 x 16, BHM 630
J00, straight, with plate 8 x 16, BHMA 630
C0551, BHM 626

A511, 5, BHM 630
As Specified, BHM 630
E2151, BHMA 626 (Active)
L84202, BHMA 652 (Inactive)
C02011
C05531, BHMA 626

A811, 5, BHM 652
q000, F86, Grade 1, BHMA 626
C02011
C05531, BHM 626

C06061 x Walking Beam Top Pivot
C01511 (No holdopen) BHHA 630
By Door Manufacturer

A811, 5, BHM 652
Type 2, Function 01, Design as specified
As Specified
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Each pair to have:

Pair Hinges:
2 Closers:
2 Push Plates:
2 Overhead Stops:

Each pair to have:

3 Pair Hinges:
2 Exit Devices:
2 Smoke Closers:

Dead Lock:

A8111, 5 x -1/2, BHHA 652
C02011
J300, flat, 8 x 16, BHHA 630
C0551, BHMA 626

A811, 5, BHHA 652
Type 2, Function 01, Design as specified
As Specified
E2151, BHMA 626 Locate in bottom rail for
locking into floor.

A8133, -1/2 x -1/2, BHHA 652
000, F76, Grade 1, BHHA 626
C0551, BHMA 626

A8133, -1/2 x -1/2, BHMA 652
000, F75, Grade 1, BHMA 626
C0551, BHNA 626

A8112, -1/2 x -1/2, BHMA 652
000, F8, Grade 1, BHMA 626
C02011
C0551, BHMA 626

Each to have:

Cylinders as required.
Balance of hardware by door manufacturer.

Each to have:

2 Pair Hinges:
Privacy Lock:
Overhead Stop:

Each to have:

& Pair Hinges:
Passage Latch:
Overhead Stop:

Each to have:

2 Pair Hinges:
Lockset:
Closer:
Overhead Stop:
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Each to have:

2 Pair Hires:
Lockset:
Overhead Stop:

Each to have:

I-I/2 Pair HinEes:
Hospltal Latch:
Dead Lock:
Closer:

1 Overhead Stop:

HW-I6

Each to have:

1-1/2 Pair Hlres:
I Lockset:
Overhead Stop:

HW- 7

Each to have:

1-1/2 Pair Hires:
Privacy Look:

1 Overhead Stop:

Each pair to have:

3 Pair Hinges:
Lookset:
Set Flush Bolts:
Closer:

2 Overhead Stop:
Intrusion Device:

A8133, 4-1/2 x 4-1/2, BHMA 652
4000, F84, Grade 1, BHMA 626
C05541, BHMA 626

A8412, 4-I/2, BHMA 652
AS Specified, BHMA 626
E2151, BHMA 626
C02011
C05541, BHMA 626

A8133, 4-I/2 x 4-I/2, BHMA 652
4000, F82, Grade I, BHMA 626
C05541, BHMA 626

A8133, 4-1/2 x 4-1/2, BHMA 652
4000, F76, Grade 1, BHMA 626
C05541, BHMA 626

A8412, 4-1/2, BHMA 652
4000, F84, Grade 1, BHMA 626 (Active)
L84202, BHMA 626 (Inactive)
C02011
C05541, BHMA 626
As Specified (At Door Cl15 only)
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Each to have:

1-1/2 Pair Hlnses:
1Lockset:
Closer:
Overhead Stop:
Intrusion Device:

Each to have:

1-1/2 Pair Hinges:
I Hospital Latch:
Dead Lock:
Closer:
Overhead Stop:
Intrusion Device:

Each to have:

I-/2 Pair Hinses:
Lockset:
Closer:
Overhead Stop:
Intrusion Device:

Each to have:

I-I/2 Pair Hires:
Hospital Latch:
Dead Lock:
Closer:
Overhead Stop:
Intrusion Device:

A8412, 4-1/2, BB4A 652
4000, F91, Grade 1, BHHA 626
C02011
C05541, BHHA 626
As Specified

A8411, 5, BB4A 652
AS Specified, BHA 626
E2151, B4A 526 (Delete at Door E149)
C02011
C05541, BBHA 626
As Specified (At Door C119 only)

A8412, 4-1/2, BBHA 652
4000, F84, Grade 1, BHHA 626
C02011
C05541, BBA 626
As Specified

A8412, 4-1/2, BHHA 852
As Specified, BHH 826
E2151, 626
C02011
C05541, BHA 626
As Specified
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Each to have:

1-1/2 Pair Hires:
Hospital Latch:
Dead Lock:
Closer:
Overhead Stop:
Intrusion Device:

Each to have:

I-1/2 Pair Hinges:
I Hospltal Latch:
I Dead Lock:

Closer:
Overhead Stop:
Intrusion Device:

Each to have:

All hardware by Door Manufacturer

Each to have:

I-I/2 Pair Hires:
Hospital Latch:
Dead Lock:
Closer:
Overhead Stop:

Each to have:

Pair Hinges:
Exit Device:

Smoke Closer:

A8112, -I/2 x -I/2, BHMA 652
As Specified, BHMA 626
E2151, BHMA 626
C02011
C055I, BHMA 626
As Specified

A8111, 5 x -1/2, BHHA 652
As Specified, BHHA 626
E2151, BHHA 626
C02011
C0551, BHHA 626
As Specified

A8112, -1/2 x -1/2, BHMA 652
As Specified, BHHA 626
E2151, BHHA 626
C02011
C0551, BB4A 626

A811, 5, BHMA 652
Type 3, Function 08 (Less Lock) Design as
specified
As Specified
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Each to have:

1-1/2 Pair Hires:
Dead Lock:

A8133, 4-I/2 x 4-1/2, BHMA 652
E2151, BHMA 626

Each to have:

1-1/2 Pair Hires:
Hospital Latch:
Closer:
Overhead Stop:

A8412, 4-I/2, BHMA 652
As Specified, BHMA 626
C02011
C05541, BHMA 626

Each to have:

I-I/2 Pair HinEes:
Lockset:
Closer:
Overhead Stop:

A8412, 4-1/2, BHMA 652
4000, F86, Grade 1, BHMA 626
C02011
C05541, BHHA 626

Each to have:

2 Pair Hinges:
Exit Latch:
Overhead Holder:

A8111, 5 x 4-1/2, BHMA 652
4000, F89, Grade 1, BHHA 626
C05531, BHHA 626

Each pair to have:

3 Pair Hinges: A8111, 5 x 4, BHMA 652
Dead Lock: E2151, BHMA 626 (Active)

Set Flush Bolts: L14081, BHMA 626 (Inactive)
Pull: JO0 straight, with plate 8 x 16, BHMA 630.

Locate Pull on inside of active leaf.

Balance of Hardware by section entitled "Automatic Operators"
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Each to have:

2 Pair Hinses: A8112, 4-1/2 x 4-1/2, BHMA 652
Dead Lock: E2181, BHMA 626
Closer: C02011
Intrusion Device: As Specified

Door to have warning sign on lock side "Emersency Exit Only Alarm Will
Sound if Opened".

Each to have:

I-I/2 Pair Hinses:
Lockset:
Closer:
Overhead Stop:

A8411, 5, BHMA 652
4000, F84, Grade I, BHMA 626
C02011
C05541, BHMA 626

Each pair to have:

Pair Hinses:
Push Plates:
Smoke Closers:

A8111, 5 x 4-1/2, BHHA 652
J300, flat, 8 x 16, BHHA 630
As Specified

HW-156

Each to have:

1-1/2 Pair Hinges:
1Lockset:
Overhead Stop:

A8111, 5 x 4-1/2, BHHA 652
4000, F8q, Grade 1, BHHA 626
C05541, BHMA 626

Each to have:

I-I/2 Pair Hinses:
Exit Device:

Closer:
Overhead Stop:

A8411, 5, BHMA 652
Type 3, Function 08 (Less Lock), Design as
specified
C02011
C05541, BHMA 626
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Each pair to have:

3 Pair Hlres:
Dead Lock:
Set Flush Bolts:

Each to have:

I-I/2 Pair Hinges:
Exit Device:

Smoke Closer:

Each to have:

1-1/2 Pair Hinges:
Privacy Lock:
Closer:
Overhead Stop:
Automatic Door Bottom:
Set Light Stripping:

Each to have:

I-I12 Pair Hinges:
Privacy Lock:
Overhead Stop:
Automatic Door Bottom:
Set Light Stripping:

Each to have:

I-I/2 Pair Hinges
Lockset:
Closer:
Overhead Stop:
Intrusion Device:

8133, -1/2 x -1/2, I’] 652
E2151, BBL 626 (Active)
L8202, BHMA 652 (Inactive)

A812, -I/2 BHHA 652
Type 3, Function 08 (Less lock), Design as
specified
As Specified

A812, -1/2, BBMA 652
000, F75, Grade 1, BHMA 626
C02011
C0551, BBA 626
As Detailed
As Specified

A8112, -1/2 x -1/2, BHHA 652
000, F75, Grade 1, BHA 626
C0551, BHMA 626
As Detailed
As Specified

A8112, -1/2 x -1/2, BBMA 652
Supplied by U.S.P.S.
C02011
C0551, BHMA 626
As Speoified (At Door E123 only)
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Each to have:

I-I/2 Pair Hinges:
Lockset:
Closer:
Overhead Stop:

Each to have:

I-I/2 Pair Hinges:
I Exit Device:
Closer:
Overhead Stop:
Intrusion Device:

Each pair to have:

4 Pair Hinges:
Lockset:
Set Flush Bolts:

2 Stops:

Each pair to have:

Pair Hinges:
Hospital Latch:
Dead Latch:
Set Flush Bolts:
Closers:
Overhead Stops:
Intrusion Device:

Each to have:

1-1/2 Pair Hinges:
Dead Lock:

A8412, 4-1/2, BHHA 652
4000, F82, Grade I, BHMA 626
C02011
C05541, BHHA 626

A8411, 5, BHMA 652
Type 3, Function 08, Design as specified
C02011
C05541, B[4A 626
As Specified

A8133, 4-I/2 x 4-I/2, BHMA 652
4000, F84, Grade I, BHMA 626 (Active)
L14081, BHMA 626 (Inactive)
L52101, BHMA 630

A8111, 5 x 4-112, BHMA 652
As Specified, BHMA 626 (Active)
E2151, BHMA 626 (Active)
L14081, BHMA 626 (Inactive)
C02011
C05541, BHMA 626
As Specified (Active)

A8133, 5 x 4-1/2, BHHA 652
E2151, BHHA 626
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Each to have:

Floor Concealed Closer:
Overhead Stop:

2 Push-Pulls:

Each pair to have:

4 Pair Hinges:
Lockset:
Set Flush Bolts:

2 Overhead Stops:

Each to have:

2 Pair Hinges:
Closer:
Push Plate:

Pull:
Overhead Stop:

Each to have:

C06061 x Walking Beam Top Pivot
C01511 (No holdopen) BHHA 630
By Door Manufacturer

A8133, 4-1/2 x 4-1/2, BHHA 652
4000, F84, Grade 1, BHHA 626 (Active)
L84202, BHHA 652 (Inactive)
C05541, BHMA 626

A8112, 4-I/2 x 4-I/2, BHMA 652
C02011
Supplied in section entitled "Interior
Signae"
J400, straight with plate 8 x 16, BHMA 630
C0551, BH 626

Pair Hinges] / / B/4, BH 652
Push Plate///_._ /---- /300at16, B 630
Pull: JO0, straight, with plate 8 x 16, B 630
Smoke Closer: As Specified

Each to have:

Pair Hinges:
Exit Device:
Closer:
Overhead Stop:

A8411, 5, BHHA 652
Type 3, Function 08, Design as specified
C02011
C0551, BHHA 626
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Each to have:

2 Pair Hinges:
Exit Device:
Closer:
Overhead Stop:

Each to have:

2 Pair es: A8 I5B[A 652

Deadt {E B26
CIo: C020
Overhead Stop:

Each to have:

2 Pair Hinges:
Passage Latch:
Closer:
Overhead Stop:

HW-176

Each to have:

I-I/2 Pair Hinges
I Passage Set:
I Closer:
Overhead Stop:

Each to have:

I-I/2 Pair Hinges:
Lockset:
Closer:

I Overhead Stop:

A8411, 4-I/2, BHMA 652
Type 3, Function 08, Design as specified
C02011
C05541, BHHA 626

C05541, BHHA 626

A8412, 4-1/2, BHMA 652
4000, F75, Grade 1, BHMA 626
C02011
C05541, BHMA 626

A8412, 4-1/2, BHMA 652
4000, F75, Grade 1, BHHA 626
C02011
C05541, BHMA 626

A8412, 4-1/2, BHMA 652
qO00, F84, Grade 1, BHMA 626
C02011
C05541, BHMA 626
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Each pair to have:

I-I/2 Pair Hinges
I-I/2 Pair Hinges:
Hospltal Latch:
Set Flush Bolts:
Closer:
Overhead Holder:

Each to have:

All hardware to be lead shielded.

Pair Hinges:
Lockset:
Closer:
Overhead Stop:

Each pair to have:

Pair Hinges:
Closers:
Push Plates:
Dead Look:
Set Flush Bolts:
Overhead Stops:

Each pair to have:
All hardware to be lead shielded.

Pair Hinges:
Hospital Latch:
Dead Lock:
Set Flush Bolts:
Closers:
Overhead Stops:
Astraga1:
Door Coordinating Device:

A8111, 5 x 4-1/2, BHMA 652 (Active)
A8133, 5 x 4-1/2, BHMA 652 (Inactive)
As Specified, BHMA 626 (Active)
L84202, BHMA 652 (Inactive)
C02011 (Active)
C05531, BHMA (Active)

A8411, 5, BHMA 652
4000, F82, Grade 1, BHMA 626
C02011
C05541, BHMA 626

A8111, 5 x 4-1/2, BHMA 652
C02011
J300, flat, 8 x 16, BHMA 630
E2151, BHMA 626
L84202, BIa4A 652
C05541, BHMA 626

A5411, 5, BHM 630
As Specified, BHMA 630 (Active)
E2151, BHMA 630 (Active)
L84202, 8HMA 630 (Inactive)
C02011 w/Holdopen
C05541, BHMA 626
As Specified
As Specified
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Each to have:

All hardware to be lead shielded.

Pair Hires:
Privacy Lock:
Closer:
Overhead Stop:

A511, 5, BHMA 630
000, F76, Grade I, BHMA 630
C02011
C055I, BHMA 626

Each to have:
All hardware to be lead shielded.

Pair Hinges:
Hospital Latch:
Closer:
Overhead Stop:

ASq11, 5, BHMA 630
AS Specified
C02011
C055I, BHMA 626

Each pair to have:
All hardware to be lead shielded.

Pair Hinges:
Hospital Latch:
Set Flush Bolts:
Closers:
Overhead Stops:
Astraal:
Door Coordinatin Device:
Electric Lock:

A511, 5, BHMA 630
As Specified, BHMA 630 (Active)
L8202, BHMA 630 (Inactive)
C02011 w/Holdopen
C055I, BHMA 626
As Specified
As Specified
As Specified and mounted in frame head at
active leaf.

HW-185

Each pair to have:

3 Pair Hinges: A5111, 5 x , BHMA 630
Balance of Hardware by section entitled "Automatic Operators"
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Each to have:

1-112 Pair Hinges:
Lockset:
Closer:
Overhead Stop:

Each pair to have:

3 Pair Hinges:
I Hospital Latch:
Dead Look:
Set Flush Bolts:
Closer:

I Overhead Stop:

Each to have:

I-I/2 Pair Hinges:
Hospital Latch:
Closer:
Overhead Stop:

Each to have:

Horizontal Spring Pivot Hinge:

2 Push Plates:
Dead Lock:
Overhead Stop:

Each to have:

I-I/2 Pair Hinges:
2 Push-Pull Plates:

Closer:
Overhead Stop:

A8111, 4-1/2 x 4-1/2, BHHA 652
4000, F86, Grade 1, BHHA 626
C02011
C05541, BHMA 626

A5111, 5 x 4-1/2, BHMA 630
As Specified, BHMA 630 (Active)
E2151, BHMA 630 (Active)
L84202, BHMA 630 (Inaotive)
C02011 w/Holdopen (Active)
C05541, BHMA 626 (Active)

A5111, 4-1/2 x 4-1/2, BHMA 630
As Specified, BHMA 630
C02011
C05541, BHHA 626

K82181, Type A, x Top Pivot, BHMA 630
J300, flat, 8 x 16, BHMA 630
E2151, BHA 630
C04541, BHMA 626 (Double Acting)

A5111, 4-1/2 x 4-1/2, BHMA 630
J300, 4 x 16, BHHA 630
C02011
C05541, BHHA 626
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Each to have:

1-1/2 Pair Hinges:
1Lockset:
Closer:
Overhead Stop:

A8111, 5 x 4-I/2, BHMA 652
4000, F86, Grade 1, BHM.a. 626
C02011
C05541, BHMA 626

Each pair to have:

3 Pair Hinges:
Exit Device:
Exit Device:

2 Closers:
2 Overhead Stops:

A8111, 4-I/2 x 4-I/2, BHMA 652
Type 2, Function 09, Design as specified
Type 2, Function 01, Design as specified
C02011
C055I, BHMA 626

Each pair to have:

3 Pair Hinges:
2 Closers:
2 Push Plates:
2 Pulls:
2 Overhead Stops:

A8111, -1/2 x -1/2, BHHA 652
C02011
J300, flat, 8 x 16, BHHA 630
JO0, straight, with plate 8 x 16, BHMA 630
C055I, BHMA 626

Each to have:

1-112 Pair.lel LPush Pla /J30_lat x 16, BHMA 630
Pull: JO0, straight, with plate 8 x 16, BHHA 630
Smoke Closer: As Specified

Each pair to have:

Pair Hinges:
Smoke Closers:
Push Plates:
Pulls:

A8111, 5 x -1/2, BHHA 652
As Specified
J300, flat, 8 x 16, BHHA 630
J00, straight, with plate 8 x 16, BHHA 630
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Each to have:

I-I/2 Pair Hinges:
I Hospital Latch:

Stop:

Each to have:

I-I/2 Pair Hinges:
I Magnetic Catch:
Dead Lock:
Pull:

Each pair to have:

3 Pair Hinges:
2 Magnetic Catches:
2 Dead Locks:
2 Pulls:

Each pair to have:

All hardware to be lead shielded.

Pair Hinges:
Hospital Latch:
Dead Lock:
Set Flush Bolts:
Closer:
Overhead Stop:
Astragal:
Elec. Interlock Switches:

Each pair to have:

3 Pair Hinges:

Lockset:
Set Flush Bolts:

2 Overhead Stops:

A8111, 5 x 4-I/2, BHMA 652
As Specified, BHMA 626
L52101, BHMA 630

A8133, 4-1/2 x 4-1/2, BHMA 652
B43161, Type 2, Jamb Mount
E27101, BHMA 626
B52012, BHMA 630

A8133, 4-1/2 x 4-1/2, BHMA 652
B43161, Type 2, Jamb Mount
E27101, BHMA 626 -:7e/d y .b.’-t ,’

B52012, BHMA 630

A5411, 5, BHMA 630
As Specified, BHMA 630 (Active)
E2151, BHMA 630 (Active)
L84202, BHMA 652 (Inactive)
C02011 w/Holdopen (Active)
C05541, BHMA 626
As Specified
As Specified

A5133, 4-1/2 x 4-1/2, BHMA 630
4000, F84, Grade 1, BHMA 630 (Active)
L84202, BHMA 652 (Inactive)
C05541, BHMA 626
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Each to have:
All hardware to be lead shielded.

Palr Hinges:
Hospital Latch:
Dead Lock:
Closer:
Overhead Stop:
Elec. Interlock Swlteh:

A5411, 5, BHMA 630
AS Specified, BHMA 630
E2151, BHMA 630
C02011
C05541, BHMA 626
As Specified

Each to have:
All hardware to be lead shielded.

Hospit.a.’- /As ci, BHMA 630
Dead LocM. E2151, BHMA 630
Closer: C02011 w/Holdopen
Overhead Stop: C05541, BHMA 626
Elect. Interlock Switch: As Specified

Each pair to have:

3 Pair Hinges:
2 Closers:
2 Push Plates:
2 Overhead Stops:

A8111, 4-1/2 x 4-1/2, BHMA 652
C02011
J300, flat, 8 x 16, BHMA 630
C05541, BHMA 626

Each pair to have:

3 Pair Hinges: A8111, 4-1/2 x 4-1/2, BHMA 652
Lockset: 4000, F84, Grade 1, BHMA 626 (Active)
Set Flush Bolts: L14081, BHMA 626 (Inactive)

2 Overhead Holders: C05531, BHMA 626
Balance of hardware by door manufacturer.

Each to have:

1-1/2 Pair Hinges: A8111, 4-1/2 x 4-1/2, BHMA 652
Lockset: 4000, F84, Grade 1, BHMA 626
Overhead Stop: C05541, BHMA 626

Balance of hardware by door manufacturer.
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Each pair to have:

Pair Hing A8111, 5 x 4-1/2__NRP, BHMA 652

Push Ples/... 8 BHMA 630
Dead LoKT. E2111, BHMA 626
Set Flush Bolts: L84202, BHMA 652
Overhead Stops: C05541, BHMA 626

Each to have:

I-I/2 Pair Hinges:
I Hospital Latch:
Dead Lock:
Smoke Closer:
Stop:

A8111, 5 x 4-I/2, NRP, BHMA 652
As Specified, BHMA 626
E2111, BHMA 626
As Specified
L52101, BHMA 630

Each to have:

1-1/2 Pair Hinges:
Lockset:
Closer:
Overhead Stop:
Viewer:

A8111, 5 x 4-1/2, NRP, BHHA 652
4000, F87, Grade 1, BHHA 626
C02011
C05541, BHHA 626
L23171

Each to have:

2 Pair Hinges:
Hospital Latch:
Dead Lock:
Closer:
Overhead Stop:

A8111, 5 x 4-I/2, NRP, BHMA 652
AS Specified, BHMA 626
E2111, BHMA 626
C02011
C0551, BHHA 626

Each pair to have:

Pair Hinges:
Lockset:
Set Flush Bolts:
Closer:
Overhead Stops:

A8111, 4-I12 x 4-I12, BHMA 652
000, F84, Grade I, BHMA 626 (Active)
L14081, BA 626 (Inactive)
C02011 (Active)
C055I, BHMA 626
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Each pair to have:

Pair Hinges:
Hospital Latch:
Dead Latch:
Set Flush Bolts:
Closer:
Overhead Stops:
Intrusion Device:

Each pair to have:

Pair Hinges:
Hospital Latch:
Dead Latch:
Set Flush Bolts:
Closers:
Overhead Stops:

Each pair to have:

Pair Hies:
Lockset:
Set Flush Bolts:
Closer:
Overhead Stops:

Each to have:

Pair HinEes:
Lockset:
Dutch Door Bolt:
Overhead Holder:
Floor Stop:

A8111, q-I/2 x q-I/2, BHMA 652
AS Specified, BHMA 626 (Active)
E2151, BHMA 626 (Active)
LI081, BHMA 626 (Inactive)
C02011
C0551, BHMA 626
As Specified (Active) (At Door C125A only)

A812, -I/2, BHMA 652
As Specified, BHMA 626 (Active)
E2151, BHMA 626 (Active)
LI081, BHMA 626 (Inactive)
C02011
C055I, BHMA 626

A8111, q-1/2 x q-1/2, BHMA 652
qO00, F8q, Grade 1, BHMA 626 (Active)
L;081, BHMA 626 (Inactive)
C02011 (Active)
C0551, BHMA 626

A8112, q-1/2 x -1/2, BHMA 652
000, F8, Grade 1, BHMA 626
Similar to Llq151, BHMA 626
C05531, BHMA 626
L121ql, BHMA 626
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Each pair to have:

Pair HinKes:
Hospital Latoh:
Dead Lock:
Set Flush Bolts:
Closers:
Overhead Stops:

A812, -I/2, BHMA 652
As Specified, BHMA 626 (Active)
E2151, BHMA 626 (Active)
LI081, BHMA 626 (Inactive)
C02011
C055I, BHMA 626

Each pair to have:

3 Pair Hinses: A5111, 5 x 4, BHMA 630
Dead Lock: E2151, BHMA 626 (Active)
Set Flush Bolts: L14081, BHMA 626 (Inactive)

Balance of Hardware by section entltled "Automatic Operators"

Each to have:

1-1/2 Pair Hinges:
Hospital Latch:
Dead Lock:
Closer:
Overhead Stop:

A5111, q-I/2 x -I/2, BHMA 630
As Specified, BHMA 630
E2151, BHMA 630
C02011
C0551, BHMA 626

Each to have:

2 Pair Hires:
I Lockset:
Overhead Stop:

A8133, q-1/2 x -1/2, BHMA 652
000, F82, Grade 1, BHHA 626
C0551, BHMA 626

Each pair to have:

3 Pair Hinges:
2 Exit Devices:
2 Smoke Closers:

A811, 5, BHMA 652
Type 2, Function 01, Design as Specified
As Specified
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Each pair to have:

3 Pair Hinges:
2 Push Plates:
2 Smoke Closers:

Each pair to have:

3 Pair Hires:
2 Exit Devices:

2 Smoke Closers:
; Door Coordinating Device:

Each pair to have:

3 Pair Hinges:
Dead Lock:
Set Flush Bolts:

2 Closers:
2 Push Plates:
2 Pulls:
2 Overhead Stops:

Each to have:

2 Pair Hinges:
Lockset:
Closer:
Overhead Stop:

Each pair to have:

3 Pair Hinges:
2 Closers:
2 Push Plates:
2 Overhead Stops:

A8111, 5 x 4-I/2, BBMA 652
J300, flat, 8 x 16, BHMA 630
As Specified

A8411, 4-1/2, BHMA 652
Type 2, Function 08 (Less Lock), Design as
specified
As Specified
As Specified

A8111, 4-1/2 x 4-1/2, BHMA 652
E2151, BHMA 626 (Active)
L84202, BHMA 626 (Inactive)
C02011
J300, flat, 4 x 16, BHMA 630
J400, straight, with plate 4 x 16 BHMA 630
C05541, BHMA 626

A8412, -1/2, BHMA 652
4000, F84, Grade 1, BHMA 626
C02011
C05541, BHMA 626

A8111, 5 x 4-1/2, BHMA 652
C02011
J300, flat, 8 x 16, BHMA 630
C05541, BHMA 626

---END---
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SECTION 08810. GLASS AND GLAZING

I. APPLICABLE PUBLICATIONS: The following publications of the issues
listed below, but referred to thereafter by basic designation only, form a
part of this specification to the extent indicated by the references thereto:

1.1 Federal Specifications:

DD-G-451D

DD-G-1403B
& Am

DD-M-O0411B
& Am

QQ-A-200/9C
& Am
TT-G-410E
&Am

TT-P-00791B
& Am 2

TT-S-O0230C
& Am 2

Glass, Float or Plate, Sheet, Figured (Flat, for Glazing,
Mirrors and Other Uses).
Glass, Plate, (Float), Sheet Figured, and Spandrel (Heat
Strengthened and Fully Tempered).
Mirrors, Glass.

Aluminum Alloy Bar, Rod, Shapes and Tube, and Wire
Extruded 6063.
Glazing Compound, Sash (Metal) for Back Bedding and Face
Glazing (Not for Channel or Stop Glazing).
Putty: Linseed-Oil Type, (for Wood Sash Glazing).

Sealing Compound; Elastomeric Type, Single Component (for
Calking, Sealing, and Glazing in Buildings and Other
Structures).

1.2 American Society for Testing and Materials (ASTM) Publications:

D673-70 Test for Mar Resistance of Plastics.

1.3 American National Standards Institute, Inc. (ANSI) Publication:

Z97.1-1972 Performance Specifications and Methods of Test for
Transparent Safety Glazing Material Used in Buildings.

1.4 National Fire Protection Association (NFPA) Standard:

No. 80-1975 Fire Doors and Windows.

1.5 Flat Glass Marketing Association (FGMA) Publication:

Glazing Manual 1974 Edition.
Glazing Sealing Systems Manual (First Edition, 1970).

2. QUALITY CONTROL: Approvals, except those required for field
installations, field applications, and field tests, shall be obtained before
delivery of material or equipment to the project site.

3. SUBMITTALS:

3.1 Tests and Certificates: The testing requirements for materials
incorporated in referenced documents will be waived provided the Contractor
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submits certificates from the manufacturer stating that materials furnished
for this project conform to all requirements of this specification and the
referenced documents. Material certificates shall be submitted to and
approved by the Contracting Officer.

3.1.1 Sample Certificate: The certificate shall not contain statements
that could be interpreted to imply that the product does not meet all
requirements specified, such as "as good as"; "achieve the same end use and
results as materials formulated in accordance with the referenced
specification"; "equal or exceed the service and performance of the specified
material". The certificate should simply state that the product conforms to
all requirements specified.

SAMPLE CERTIFICATE

The manufacturer hereby certifies that the following products being furnished
for this project conform to all requirements of the project specifications and
the respective reference specifications:

MANUFACTURER AND PRODUCT REFERENCE SPECI[ICATION

John Doe Company
Glazing Compound TT-G-410E

SIGNATURE AND TIT

3.2 Catalog Data: Submit complete descriptive literature for each type
of glass and glazing material and balcony guard rall system the Contractor
proposes to use. Data which describe more than one type or item shall be
clearly marked to indicate which type or item the Contractor intends to
provide. Data shall be sufficient to show conformance to specified
requirements.

3.3 Samples: One 10 x 12 inch factory labeled sample of each type and
color of glass and glazing, one 12-inch long sample of balcony guard rail
system glass retainer and one sample of each type of glazing accessory
required for the project shall be submitted to and approved by the Contracting
Officer before work is started.

3.4 Manufacturer’s Installation Instructions: Submit manufacturer’s
printed installation instructions for each type of the following for approval:

Glass Setting Material
Heat-Absorbing Glass

Insulating Glass
Wire Glass

Tempered Glass
Plastic Glazing

3.5 Guarantee: Insulating glass units shall be guaranteed not to
develop material obstruction to vision as a result of dust or film formation
on the inner glass surfaces caused by failure of the hermetic seal, other than
through glass breakage, within a ten-year period following installation. Any
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units failing to comply with terms of this guarantee shall be replaced at no
additional cost to the Government within 30 working days after receipt of
notice from the Government.

3.6 Shop Drawings: Shop drawings on balcony guard rail system shall be
submitted to and approved by the Contracting Officer. Drawings shall indicate
elevators, full size sections, .fastenings, anchors, and details of glass
intersections.

4. DELIVERY AND STORAGE: Putty and glazing compounds shall be delivered
to the site in unopened containers, labeled plainly with manufacturers’ names
and brands. Each light of glass shall bear the manufacturer’s label showing
type, thickness, and quality. Labels shall remain until glazing work has been
approved. Glass and setting materials shall be stored in safe, dry locations
and shall not be unpacked until needed for installation. Handling and
installation of materials shall be in a manner that will prevent damage.

5. ENVIRONMENTAL CONDITIONS: Glazing work shall not be started until
the outdoor temperature is above 40 degrees F on a rising thermometer, unless
approved provisions are made to warm the glass and rabbet surfaces.
Sufficient ventilation shall be provided to prevent condensation of moisture
on glazing work during installation. Glazing work shall not be performed
during damp or rainy weather.

6. MATERIALS: Glazing materials shall conform to the specifications
listed and the requirements specified hereinafter.

6.1 Glass: Glass shall be provided in locations indicated and shall
conform to the requirements of DD-G-451, unless otherwise specified.
Thickness of glass shall be as indicated.

6.1.1 Plate or Float Glass: Plate or float glass shall be Type I, Class
I, Quality q3.

6.1.2 Wire Glass: Wire glass shall be Type II, Class I, Form I, Mesh
M2, not less than I/4 inch thick. Wire glass shall meet the impact test
requirements of ANSI Z97.1. Wire glass shall conform to NFPA No. 80.

6.1.3 Tempered Clear Glass: Tempered clear glass shall conform to
DD-G-1403, Kind FT, Condition A, Type I, Class I, Quality q3.

6.1.4 Heat-Absorbing Glass: Heat-absorbing glass shall be Type I, Class
2, Style B, Quality q3, Gray in color.

6.1.5 Tempered Heat-Absorbing Glass: Tempered heat-absorbing glass
shall conform to DD-G-1403, Kind FT, Condition A, Type I, Class 2, Style B,
Quality q3, Gray in color.
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6.1.6 Insulating Units: Insulating units shall be formed of two pieces
of glass or plastic glazing, types as indicated, separated by a I/2 inch
dehydrated air space, hermetleally sealed. The edges of units shall be
encased in a stainless steel (or nonferrous) metal frame. Each unit shall be
identified with the manufacturer’s permanent label.

6.1.7 One-Way-Vision Glass: One-way-vision glass shall be Type I, Class
I, Quality q2, I/4 inch thick, coated one face with a hard adherent film of
chromium or other approved coating of proven equivalent durability. The glass
shall transmit not less than 5 percent or more than 11 percent of total
incident light in the visible region and shall reflect from the front surface
of the coating not less than 45 percent of the total incident light in the
visible region.

6.1.8 Lead Glass: Lead glass shall be as specified in section entitled
"Radiation Protection".

6.2 Plastic Glazing: Plastic glazing sall be polycarbonate sheet, mar
resistant grade, clear and gray transparent, thickness as indicated,
guaranteed unbreakable for a period of three years from date of purchase and
listed by U.L. as burglar resisting. Mar resistant sheets shall have a change
in haze of 5 percent or less under Taber abrslon test with gS10F wheel, 500
grams, 100 cycles and a change in gloss of 5 percent or le under silicone
carbon test, 1000 GM, ASTM D673. Plastic glazing shall 6 provided where
indicated.

6.3 Setting Materials shall be suitable for the application and shall
conform to the FGMA Glazing Sealing Systems Manual, except as otherwise
specified herein.

6.3.1 Sealants: Non-skinning compounds and metal sash putty shall not
be used. Materials used with aluminum shall not require painting, and shall
match the color of adjacent surfaces. Material for vinyl gaskets shall
be as recommended by glazing manufacturer for the particular condition.

(a) Wood sash, face glazed: Linseed-oil putty, TT-P-791.

(b) Wood sash, stop glazed: Sealant, TT-S-230, Type II, Class B.

(c) Metal sash, face glazed: Glazing compound, TT-G-410.

(d) Metal sash, stop glazed: Sealant, TT-S-230, Type II, Class B.

(e) Metal doors and frames: Resilient rubber or vinyl channels
or preformed sealing tape, as recommended by the glass manufacturer.

6.3.2 Glazing Accessories, including glazing points, clips, shims,
angles, beads, setting blocks, and spacer strips shall be provided as required
to produce a complete installation. Ferrous metal which will be exposed
shall have a finish that will not corrode or stain while in service.
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6.4 Balcony Guard Rail System: System shall be made up of tempered
glass panels set in continuous extruded aluminum anchors top and bottom. Top
anchor shall be fabricated to receive wood cap rail. Total system shall be
fabricated and installed so as to withstand 200 pounds, lateral loading at
midspan of top rail.

6.4.1 Tempered Glass Panels: Tempered glass panels shall conform to
DD-G-1403, Kind FT, Condition A, Type I, Class I, Quality q3" Glass Panels
shall be I/2 inch thick.

6.4.2 Extruded Aluminum Anchors: Continuous extruded aluminum anchors
shall conform to QQ-A-200/9, alloy 6063-T5, mill finish.

6.4.3 Wood Cap Rail: Wood cap rail shall be provided under section
entitled "Architectural Woodwork and Finish Carpentry".

6.5 Frameless Mirrors: Mirrors shall be electro-copper plated
conforming to DD-M-00411, except sizes shall be as indicated and furnished
without frame. Furnish mirrors with ground edges. Provide anchors of type
recommended by the mirror manufacturer to safely support the weight of the
mirror. Mirrors shall be provided where indicated.

7. INSTALLATION:

7.1 General: Glazing rabbets shall be rigid, true, properly primed,
clean, dry, and dust free. Protective coatings shall be removed from metal
rabbets with a solvent which will not stain or etch the metal. The sizes to
provide the required edge clearances shall be determined by measuring the
actual opening to receive the glass. All edges of glass that will be exposed
in finish work shall be ground smooth. Labels shall be left in place until
the installation is approved. Movable items shall be securely fixed, or in a
closed and locked position until glazing compound has thoroughly set.

7.2 Glass Setting: Items to be glazed shall be either shop or field
glazed using glass of the quality and thickness specified or indicated.
Preparation of surrounds and glazing, unless otherwise specified or approved,
shall be in conformance with the details and general conditions governing
glazing in the FGMA Glazing Manual and Glazing Sealing Systems Manual, except
that Setting No. shall not be used. Aluminum windows and wood doors may be
glazed in conformance with one of the glazing methods described in the
standards under which they are produced, except face puttying method described
in CS163 shall not be used. Glass for which the manufacturer’s printed
installation instructions are submitted and approved as specified shall be
handled and installed in accordance with the manufacturer’s instructions.
Beads or stops which are furnished with the items to be glazed shall be used
to secure the glass in place.

7.2.1 Sheet Glass: Glass shall be cut and set with the visible lines or
waves running with horizontal dimensions.
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7.2.2 Insulating Units: Units shall not have edges or corners ground,
nipped, cut, or fitted after leaving the factory; shall not be subject to
springing, forcing, or twisting during setting; and shall be handled so as not
to strike setting frames or other objects.

7.2.3 Wire Glass: Glass for fire doors shall be installed in accordance
with NFPA No. 80.

7.2.4 Heat-Absorbing Glass: Glass shall have clean, factory-cut edges.
Do not field cut heat-absorbing glass.

7.3 Plastic Glazing: Conform to manufacturer’s recommendations for edge
clearance, type of sealant and tape and method of installation.

7.4 Balcony Guard Rail System: System shall be installed as indicated
and in accordance with manufacturer’s recommendations and approved shop
drawings.

7.5 Frameless Mirrors:
manufacturer’s recommendations.

Install mirrors in accordance with

7.6 Cleaning: Upon completion of the building, glass which is cracked,
broken, defective, or improperly set shall be replaced with new at no
additional cost to the Government. Glass surfaces shall be thoroughly cleaned
with labels, paint spots, putty, and other defacement removed, and shall be
clean at the time the work is accepted. Plastic glazing shall be cleaned in
accordance with manufacturer’s instructions.

---END---
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SECTION 08850. TOTAL VISION GLAZING SYSTEM

I. APPLICABLE PUBLICATIONS: The following publications of the issues

listed below, but referred to thereafter by basic designation only, form a

part of this specification to the extent indicated by the references thereto:

1.1 Federal Specifications:

DD-G-451D

QQ-A-200/9C
&Am
QQ-A-250/2D
QQ-A-250/SE
QQ-A-250/11E
TT-P-38D
&Am

TT-P-645
TT-S-001543A

COM-NBS

Glass, Float or Plate, Sheet, Figured, (Flat, for Glazing,
Mirrors and Other Uses).
Aluminum Alloy Bar, Rod, Shapes and Tube, and Wire
Extruded 6063.
Aluminum Alloy, 3003, Plate and Strip.
Aluminum Alloy, 5052, Plate and Strip.
Aluminum Alloy, 6061, Plate and Strip.
Paint, Aluminum, Ready-Mixed.

Primer, Paint, Zinc-Chromate, Alkyd Type.
Sealing Compound: Silicone Rubber Base (for Calking,
Sealing, and Glazing in Buildings and Other Structures).

1.2 Military Specifications:

MIL-C-18480A
& Am 3

Coating Compound, Bituminous Solvent, Coal Tar Base.

1.3 National Association of Architectural Metal Manufacturers (NAAMM):

Metal Finishes Manual (Finish Designation). (August 1969)

2. QUALITY CONTROL: Approvals, except those required for field

installation, field application and field tests, shall be obtained before
delivery of materials to the project site.

3. SUBMITTALS:

3.1 Materials Tests and Test Reports: The testing requirements for
materials incorporated in referenced documents will be waived provided the
manufacturer submits certificates stating that previously manufactured
materials have been tested by recognized laboratories, that such materials
meet testing requirements specified, and that the materials furnished for this
project are of the same type, quality, manufacture and make as that tested.
Material certificates shall be submitted to and approved by the Contracting
Officer. Copies of other test reports need not be submitted except as
specifically requested by the Contracting Officer.

3.2 Shop Drawings: Shop drawings for glazing system shall be submitted
to and approved by the Contracting Officer before proceeding with fabrication.
Shop drawings shall indicate elevations, structural gaskets, full-slze
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sections, thickness and gages of metal, fastenings, details of glass
intersections, anchors, and system finish. Include a schedule showing location
of units.

3.3 Descriptive Literature: Manufacturer’s descriptive literature shall
be furnished with shop drawings and shall consist of detail specifications and
instructions for installation, adjustments, cleaning and maintenance.

3.4 Samples: All samples shall be submitted to and approved by the
Contracting Officer before work is started.

3.4.1 Submit one 10 x 12 inch sample of each type of glass required.

3.4.2 Submit two 6 inch long samples of each aluminum extrusion with
specified finish.

3.4.3 Glazing Gaskets: Submit two 12-inch long units.

3.4.4 Setting Blocks and Centering Shims: Submit 2 of each type.

3.4.5 Silicone Glazing Sealant: Submit 2 tubes.

4. DELIVERY AND STORAGE:

4.1 Protective Coating or Covering: Prior to shipment from the factory,
finished surfaces of aluminum shall receive a protective coating or covering.
Coating or covering shall not chip, peel, or flake due to temperature or
weather and shall protect against discoloration and surface damage from
transportation, storage, and construction activities. Coating or covering
shall be readily removable without affecting the finish. Covering shall be
either adhesive paper, waterproof tape or strippable plastic. Coating applied
to aluminum shall be two sprayed-on coats or clear, water-white, nonyellowing,
methacrylate lacquer to a total minimum thickness of 0.4 mll and maximum
thickness of 0.6 mil.

4.2 Glass and Glazing Materials: Glazing compounds shall be delivered
to the site in unopened containers, labeled plainly with manufacturer’s names
and brands. Each light of glass shall bear the manufacturer’s label showing
type, thickness and quality. Labels shall remain until glazing has been
approved. Handling of materials shall be in a manner that will prevent
damage.

4.3 Storage: Materials delivered to the site shall be inspected for
damage, unloaded and stored with a minimum of handling. The storage spaces
shall be in dry locations with adequate ventilation, free from dust, or water,
and shall permit easy access for inspection and handling. Materials shall be
stored on floors or platforms in a suitable and approved manner. Framing
shall not be covered with tarps, polyethylene film, or similar type coverings,
as trapped moisture can stain the metal. Glass and glazing materials shall
not be unpacked until needed for installation.
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5. ENVIRONMENTAL CONDITIONS: Glazing work shall not be started until
the outdoor temperature is above 40 degrees F on a rising thermometer, unless
approved provisions are made to warm the glass and rabbet surfaces.
Sufficient ventilation shall be provided to prevent condensation of moisture
on glazing work during installation. Glazing work shall not be performed
during damp or rainy weather.

6. GENERAL DESCRIPTION: Total vision glazing system shall consist of
extruded aluminum head and sill members of sizes and shapes indicated, with
3/4 inch thick vertical glass mullions and 3/8 inch thick glass vision panels.
Glass shall be set in aluminum framing members with neoprene glazing gaskets
and structural silicone sealant. Intersections between glass mullions and
vision panels shall be sealed with structural silicone sealant.

7. MATERIALS:

7.1 Aluminum Framing: Aluminum shall consist of extruded shapes and
sheet material. Extrusions shall comply with Specification QQ-A-200/9, alloy
6063-T5. Aluminum sheets and strips shall comply with Specification
QQ-A-250/2, QQ-250/8 or QQ-A-250/11; alloy and temper best suited for the
purpose and to provide a finish to match extrusions. Screws, nuts, washers,
rivets, and other miscellaneous fastening devices shall be of hard aluminum or
stainless steel.

7.2 Glass: Glass shall be clear annealed float glass conforming to
Federal Specification DD-G-451, Type I, Class I, Quality q3.

7.3 Glazing Gaskets: Glazing gaskets shall be neoprene, formulated from
the best available virgin materials, quality controlled to insure uniformity
and compounded for optimum physical properties and function.

7.4 Setting Blocks and Centering Shims: Setting blocks and centering
shims shall be virgin neoprene. Setting blocks shall have 70 to 90 durometer.
Centering shims shall have 40 to 60 durometer.

7.5 Silicone Glazing Sealant: Sealant shall be one part silicone
conforming to Federal Specification TT-S-001543.

7.6 Sealant Back-Up Material:
polyethylene foam rods.

Back-up material shall be closed cell

7.7 Sealant Primer:
manufacturer.

Primer shall be of type recommended by sealant

7.8 Aluminum Paint: Federal Specification TT-P-38.

7.9 Zinc Chromate Primer: Federal Specification TT-P-645.

7.10 Bituminous Paint: Military Specification MIL-C-18480.
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7.11 Finish on Aluminum Surfaces: Finish for aluminum surfaces shall be
AA-M10-C22-A42 black color anodized finish in accordance with the requirements
of NAAMM’s "Metal Finishes Manual". Color of surfaces shall match in
appearance or fall between the two extremes of color range of the approved
samples.

8. FABRICATION: Fabricate aluminum framing members with smooth,
straight cut edges and tight-fitting joints. Exposed screws shall have heads
countersunk flush with adjacent surfaces. Color of exposed fasteners shall
match aluminum extrusions. Edges of glass mullions shall be polished.

9. INSTALLATION:

9.1 Aluminum Framing: Framing shall be set accurately in position,
plumb, square, level and in alignment. Units shall be securely anchored as
indicated and in accordance with approved shop drawings.

9.2 Glass: Glazing rabbets shall be rigid, true, properly primed,
clean, dry and dust free. Protective coatings shall be removed from metal
rabbets with a solvent which will not stain or etch the metal. The sizes to
provide the required edge clearances shall be determined by measuring the
actual opening to receive the glass. Labels shall be left in place until the
installation is approved. Glass, glazing gaskets and sealant shall be
installed in accordance with the glazir system manufacturer’s instructions.
Glass shall be temporarily braced and held in perfect alignment until sealant
has thoroughly cured. Exposed surfaces of sealant shall be tooled or cut
straight and flush with adjacent glass surfaces, with no visible sags.

9.3 Protection of Aluminum from Dissimilar Materials:

9.3.1 Dissimilar Metals: Where aluminum surfaces come in contact with
metals other than stainless steel, zinc, or white bronze, aluminum surfaces
shall be insulated from direct contact with incompatible metals by one or a
combination of the following methods:

(a) Painting the dissimilar metal with one coat of heavy-bodied
bituminous paint.

(b) Applying a synthetic butyl rubber calking material between
the aluminum and the dissimilar metal.

(c) Painting the dissimilar metal with a prime coat of zinc-
chromate primer, or other suitable primer, followed by one coat of aluminum
paint or other suitable protective coating, excluding those containing lead
pigmentation.

(d) Use of a nonabsorptlve tape or gasket in permanently dry
locations.
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9.3.2 Drainage from Dissimilar Metals: Dissimilar metals used in
locations where drainage from them passes over aluminum shall be painted as
specified above, to prevent staining of aluminum.

9.3.3 Masonry and Concrete: Aluminum surfaces in contact with mortar,
concrete, or other masonry materials shall be given one coat of heavy-bodied
bituminous paint.

9.3.4 Wood: Aluminum surfaces in contact with wood or other similarly
absorptive materials, which may become repeatedly wet, and aluminum surfaces
in contact with treated wood, shall be given two coats of the aluminum paint
or one coat of heavy-bodied bituminous paint. In lleu of painting the
aluminum, the Contractor shall have the option of painting the wood and other
absorptive surfaces with two coats of aluminum paint, and sealing the joints
with calking compound.

9.4 Cleaning Aluminum: Upon completion of installation, metal surfaces
shall be thoroughly cleaned, following the procedure recommended by the system
manufacturer. Abrasive, caustic, or acid cleaning agents shall not be used.

9.5 Cleaning Glass: Upon completion of the building, glass which is
cracked, broken, defective, or improperly set shall be replaced with new at no
additional cost to the Government. Glass surfaces shall be thoroughly cleaned
with labels, paint spots, putty, and other defacement removed, and shall be
clean at the time the work is accepted.

9.6 Protection: During installation, units shall be protecte4 from
damage. Units and components that are damaged prior to completion and
acceptance shall be restored to their original condition or new replacements
shall be provided.

---END---
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SECTION 08855. FLUSH GLAZING SYSTEM

I. APPLICABLE PUBLICATIONS: The following publications of the issues
listed below, but referred to thereafter by basic designation only, form a
part of this specification to the extent indicated by the references thereto:

1.1 Federal Specifications:

DD-G-1403B
& Am
QQ-A-200/9C
& Am

QQ-A-250/2D
QQ-A-250/SE
QQ-A-250/11E

TT-P-38D
& Am

TT-P-645
TT-S-001543A
(COM-NBS)

Glass, Plate, (Float), Sheet Figured, and Spandrel (Heat
Strengthened and Fully Tempered).
Aluminum Alloy Bar, Rod, Shapes and Tube, and Wire
Extruded 6063.
Aluminum Alloy, 3003, Plate and Strip.
Aluminum Alloy, 5052, Plate and Strip.
Aluminum Alloy, 6061, Plate and Strip.
Paint, Aluminum, Ready-Mixed.

Primer, Paint, Zinc-Chromate, Alkyd Type.
Sealing Compound: Silicone Rubber Base (for Calking,
Sealing, and Glazing in Buildings and Other Structures).

1.2 Military Specifications:

MIL-C-18480A
& Am 3

Coating Compound, Bituminous Solvent, Coal Tar Base.

1.3 National Association of Architectural Metal Manufacturers (NAAMM):

Metal Finishes Manual (Finish Designation). (August 1969)

2. QUALITY CONTROL: Approvals, except those required for field
installation, field application and field tests, shall be obtained before
delivery of materials to the project site.

3. SUBMITTALS:

3.1 Materials Tests and Test Reports: The testing requirements for
materials incorporated in referenced documents will be waived provided the
manufacturer submits certificates stating that previously manufactured
materials have been tested by recognized laboratories, that such materials
meet testing requirements specified, and that the materials furnished for this
project are of the same type, quality, manufacture and make as that tested.
Material certificates shall be submitted to and approved by the Contracting
Officer. Copies of other test reports need not be submitted except as
specifically requested by the Contracting Officer.

3.2 Shop Drawings: Shop drawings for glazing system shall be submitted
to and approved by the Contracting Officer before proceeding with fabrication.
Shop drawings shall indicate elevations, structural gaskets, full-size
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sections, thickness and gages of metal, fastenings, details of glass
intersections, anchors, and system finish. Include a schedule showing location
of units.

3.3 Descriptive Literature: Manufacturer’s descriptive literature shall
be furnished with shop drawings and shall consist of detail specifications and
instructions for installation, adjustments, cleaning and maintenance.

3.4 Samples: All samples shall be submitted to and approved by the
Contracting Officer before work is started.

3.4.1 Submit one 10 x 12 inch sample of each type of glass required.

3.4.2 Submit two 6 inch long samples of each aluminum extrusion with
specified finish.

3.4.3 Glazing Gaskets: Submit two 12-inch long units.

3.4.4 Setting Blocks and Centering Shims: Submit 2 of each type.

3.4.5 Silicone Glazing Sealant: Submit two tubes.

4. DELIVERY AND STORAGE:

4.1 Protective Coating or Covering: Prior to shipment from the factory,
finished surfaces of aluminum shall receive a protective coating or covering.
Coating or covering shall not chip, peel, or flake due to temperature or
weather and shall protect against discoloration and surface damage from
transportation, storage, and construction activities. Coating or covering
shall be readily removable without affecting the finish. Covering shall be
either adhesive paper, waterproof tape or strippable plastic. Coating applied
to aluminum shall be two sprayed-on coats or clear, water-white, nonyellowing,
methacrylate lacquer to a total minimum thickness of 0.4 mil and maximum
thickness of 0.6 mil.

4.2 Glass and Glazing Materials: Glazing compounds shall be delivered
to the site in unopened containers, labeled plainly with manufacturer’s names
and brands. Each light of glass shall bear the manufacturer’s label showing
type, thickness and quality. Labels shall remain until glazing has been
approved. Handling of materials shall be in a manner that will prevent
damage.

4.3 Storage: Materials delivered to the site shall be inspected for
damage, unloaded and stored with a minimum of handling. The storage spaces
shall be in dry locations with adequate ventilation, free from dust, or water,
and shall permit easy access for inspection and handling. Materials shall be
stored on floors or platforms in a suitable and approved manner. Framing
shall not be covered with tarps, polyethylene film, or similar type coverings,
as trapped moisture can stain the metal. Glass and glazing materials shall
not be unpacked until needed for installation.
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5. ENVIRONMENTAL CONDITIONS: Glazing work shall not be started until
the outdoor temperature is above 40 degrees F on a rising thermometer, unless
approved provisions are made to warm the glass and rabbet surfaces.
Sufficient ventilation shall be provided to prevent condensation of moisture
on glazing work during installation. Glazing work shall not be performed
during damp or rainy weather.

6. GENERAL DESCRIPTION: Flush glazing system shall consist of extruded
aluminum head and sill members of sizes and shapes indicated and I/2 inch
thick tempered glass. Glass shall be set in aluminum framing members with
neoprene glazing gaskets and structural silicone sealant. Silicone sealant
shall be used to seal butt joints between glass, and to adhere glass to
vertical wood framing mambers. Vertical wood framing members are specified in
section entitled "Architectural Woodwork and Finish Carpentry".

7. MATERIALS:

7.1 Aluminum Framing: Aluminum shall consist of extruded shapes and
sheet material. Extrusions shall comply with Specification QQ-A-200/9, alloy
6063-T5. Aluminum sheets and strips shall comply with Specification
QQ-A-250/2, QQ-250/8 or QQ-A-250/11; alloy and temper best suited for the
purpose and to provide a finish to match extrusions. Screws, nuts, washers,
rivets, and other miscellaneous fastening devices shall be of hard aluminum or
stainless steel.

7.2 Glass: Glass shall be tempered clear glass conforming to Federal
Specification DD-G-1403, Kind FT, Condition A, Type I, Class I, Quality q3.

7.3 Glazing Gaskets: Glazing gaskets shall be neoprene, formulated from
the best available virgin materials, quality controlled to insure uniformity
and compounded for optimum physical properties and function.

7.4 Setting Blocks and Centering Shims: Setting blocks and centering
shims shall be virgin neoprene. Setting blocks shall have 70 to 90 durometer.
Centering shims shall have 40 to 60 durometer.

7.5 Silicone Glazing Sealant: Sealant shall be one part silicone
conforming to Federal Specification TT-S-001543.

7.6 Sealant Back-Up Material:
polyethylene foam rods.

Back-up material shall be closed cell

7.7 Sealant Primer:
manufacturer.

Primer shall be of type recommended by sealant

7.8 Aluminum Paint: Federal Specification TT-P-38.

7.9 Zinc Chromate Primer: Federal Specification TT-P-645.
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7.10 Bituminous Paint: Military Specification MIL-C-18480.

7.;I Finish on Aluminum Surfaces: Finish for aluminum sUrfaces shall be
AA-M10-C22-A42 black color anodized finish in accordance with the requirements
of NAAMM’s "Metal Finishes Manual". Color of surfaces Shall match in
appearance or fall between the two extremes of color range of the approved
samples.

8. FABRICATION: Fabricate aluminum framing members with smooth,
straight cut edges and tight-fitting Joints. Exposed screws Shall have heads
countersunk flush with adjacent surfaces. Color of exposed fasteners shall
match aluminum extrusions.

9. INSTALLATION:

9.1 Aluminum Framing: Framing shall be set accurately in position,
plumb, square, level and in alignment. Units shall be securely anchored as
indicated and in accordance with approved shop drawings.

9.2 Glass: Glazing rabbets shall be rigid, true, Properly primed,
clean, dry and dust free. Protective coatings shall be removed from metal
rabbets with a solvent which will not stain or etch the metal. The sizes to
provide the required edge clearances shall be determined by measuring the
actual opening to receive the glass. Labels shall be left in Place until the
installation is approved. Glass, glazing gaskets and sealant shall be
installed in accordance with the glazing system manufacturer’s instructions.
Glass shall be temporarily braced and held in perfect alignment until sealant
has thoroughly cured. Exposed surfaces of sealant shall be tooled or cut
straight and flush with adjacent glass surfaces, with no visible sags. Glass
shall have clean, factory-cut edges. Do not field cut glass.

9.3 Protection of Aluminum from Dissimilar Materials:

9.3.1 Dissimilar Metals: Where aluminum surfaces come in contact with
metals other than stainless steel, zinc, or white bronze, aluminum surfaces
shall be insulated from direct contact with incompatible metals by one or a
combination of the following methods:

(a) Painting the dissimilar metal with one coat of heavy-bodied
bituminous paint.

(b) Applying a synthetic butyl rubber calking material between
the aluminum and the dissimilar metal.

(c) Painting the dissimilar metal with a prime coat of zinc-
chromate primer, or other suitable primer, followed by one coat of aluminum
paint or other suitable protective coating, excluding those containing lead
pigmentation.
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(d) Use of a nonabsorptlve tape or gasket in permanently dry
locations.

9.3.2 Drainage from Dissimilar Metals: Dissimilar metals used in
locations where drainage from them passes over aluminum shall be painted as
specified above, to prevent staining of aluminum.

9.3.3 Masonry and Concrete: Aluminum surfaces in contact with mortar,
concrete, or other masonry materials shall be given one coat of heavy-bodied
bituminous paint.

9.3.4 Wood: Aluminum surfaces in contact with wood or other similarly
absorptive materials, which may become repeatedly wet, and aluminum surfaces
in contact with treated wood, shall be given two coats of the aluminum paint
or one coat of heavy-bodied bituminous paint. In lieu of painting the
aluminum, the Contractor shall have the option of painting the wood and other
absorptive surfaces with two coats of aluminum paint, and sealing the Joints
with calking compound.

9.4 Cleaning Aluminum: Upon completion of installation, metal surfaces
shall be thoroughly cleaned, following the procedure recommended by the system
manufacturer. Abrasive, caustic, or acid cleaning agents shall not be used.

9.5 Cleaning Glass: Upon completion of the building, glass which is
cracked, broken, defective, or improperly set shall be replaced with new at no
additional cost to the Government. Glass surfaces shall be thoroughly cleaned
with labels, paint spots, putty, and other defacement removed, and shall be
clean at the time the work is accepted.

9.6 Protection: During installation, units shall be protected from
damage. Units and components that are damaged prior to completion and
acceptance shall be restored to their original condition or new replacements
shall be provided.

---END---
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SECTION 09101. METAL LATHING

I. APPLICABLE PUBLICATIONS: The following publications of the issues

listed below, but referred to thereafter by basic designation only, form a

part of this specification to the extent indicated by the references thereto:

1.1 American National Standards Institute (ANSI):

A42.3-1971

A42.4-1967

Lathing and Furring for Portland Cement and Portland
Cement-Lime Plastering, Exterior (Stucco) and Interior.
Interior Lathing and Furring.

2. QUALITY CONTROL: Approvals, except those required for field

installations, field applications and field tests, shall be obtained before

delivery of materials or equipment to the project site.

3. SUBMITTALS:

3.1 Materials Tests and Test Reports: The testing requirements for
materials incorporated in referenced documents will be waived provided the

manufacturer submits certificates stating that previously manufactured
materials have been tested by recognized laboratories, that such materials
meet testing requirements specified, and that the materials furnished for this

project are of the same type, quality, manufacture and make as that tested.
Copies of the test reports need not be submitted except as specifically
requested by the Contracting Officer.

3.2 Product Data: Catalog cuts on lathing materials and accessories
shall be submitted and approved before delivery of any materials to the site.

Data shall show types, weights, thicknesses, finishes and locations of each
item proposed for use in this project.

4. DELIVERY AND STORAGE: All materials shall be stored in a dry
location, free from water, and in a manner to permit easy access for
inspection and handling. Material shall be handled so as to prevent damage.
Damaged items that cannot be restored to like-new condition shall be replaced
at no additional cost to the Government.

5. GENERAL: The work includes metal lathing and shall include all tie

wires, fastenings, metal screeds, beads, and other accessories necessary for a
complete installation. The work shall be built plumb and true, without waves
or buckles, shall be rigid, and all members shall be fastened securely
together and to the walls, floors, and other structural supports. Materials
and their installation shall conform to ANSI A42.4 for gypsum plaster and ANSI
A42.3 for Portland cement plaster and stucco, except as indicated or specified
otherwise. Metal framing, furring, and ceiling suspension system are
specified in other sections.
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6. MATERIALS:

6.1 Metal Lath: Metal lathing shall be provided as a plaster base where
indicated for plastered walls, ceilings and soffits. Lath shall weigh 3.4
pounds per square yard, and shall conform to the applicable requirements of
ANSI A42.3 and ANSI A42.4. Lath shall be galvanized.

6.2 Plaster Beads: Metal casing beads, corner beads and base screeds
shall be provided around the periphery of unrestrained plaster ceilings, where
unrestrained ceilings intersect the surfaces of the walls, partitions, beams,
and columns; and at the edge of plaster which abuts or adjoins an unplastered
surface. Metal plaster reveal mouldings, vented and non vented, shall be
extruded from 6063-T5 aluminum and shall have a baked on black acrylic
coating.

6.3 Expansion Joints: Expansion joints shall be provided in plaster
assemblies where indicated, where specified, and where expansion Joints occur
in the structural walls or ceiling. They shall be "W" shaped grounds of
zinc-coated steel, not lighter than 26 gage, and shall be an approved type,
with perforated or expanded metal flanges.

7. INSTALLATION:

7.1 Metal Lath: Metal lath and accessories shall be installed in accor-
dance with ANSI A42.3 for Portland cement plaster and stucco, and ANSI A42.4
for gypsum plaster, unless otherwise indicated or specified.

7.2 Accessories: Lath shall terminate at each side of expansion joints.
Casing beads at edges of unrestrained ceilings shall be placed to provide I/4
gap at adjacent vertical surfaces; and Joint shall be calked; cornerite shall
not be used at such intersections. Install metal plaster reveal mouldings
where indicated and in accordance with moulding manufacturer’s directions.

7.3 Unrestrained Ceilings: All ceilings to receive Portland cement
plaster and stucco shall be unrestrained. Panels created by installation of
expansion joints shall not exceed 144 square feet with no dimension exceeding
12 feet and a length to width ratio of not more than 2-I/2 to I. The ceiling
lath and plaster of unrestrained ceilings shall be isolated from intersecting
vertical surfaces with casing beads.

---END---
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SECTION 09150. PLASTERING AND STUCCOING

I. APPLICABLE PUBLICATIONS: The following publications of the issues
listed below, but referred to elsewhere by basic designation only, form a part
of this specification to the extent indicated by the references thereto:

1.1 American National Standards Institute (ANSI) Publications:

A42.1-1964
A42.2-197

A42.3-1971

A42.4-1967

Gypsum Plastering.
Portland Cement and Portland Cement-Lime Plastering,
Exterior (Stucco) and Interior.
Lathing and Furring for Portland Cement and Portland
Cement-Lime Plastering Exterior (Stucco) and Interior.
Interior Lathing and Furring.

1.2 American Society for Testing and Materials (ASTM):

C28-76a
ASTM C206-76
ASTM C207-76
C472-73

Gypsum Plasters.
Finishing Hydrated Lime.
Hydrated Lime for Masonry Purposes.
Physical Testing of Gypsum Plasters and Gypsum Concrete.

2. QUALITY CONTROL: Approvals, except those required for field
installations, field applications, and field tests, shall be obtained before
delivery of materials or equipment to the project site.

3. SUBMITTALS:

3.1 Test Reports and Certificates: The testing requirements
incorporated in referenced documents will be waived provided the manufacturer
submits certificates that previously manufactured materials have been tested
by recognized laboratories, that such materials meet testing requirements
specified and that the tested materials is of the same type, quality,
manufacture, and make as that furnished for this project. Copies of the test
reports need not be submitted except as specifically requested.

3.2 Samples: A 12 inch square sample panel of each specified finish
shall be submitted for approval before the work is started. Sample panels
shall show the texture for plaster and texture for stucco. Approved sample
panels shall be erected at the building site. Finished plaster and stucco
work shall match the approved sample panels.

4. DELIVERY AND STORAGE: Manufactured materials shall be delivered in
the manufacturer’s original unbroken packages or containers which are labeled
plainly with the manufacturer’s names and brands. Cementitious materials
shall be kept dry until ready to be used; they shall be stored off the ground,
under cover, and away from sweating walls and other damp surfaces.
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5. GENERAL:

5.1 Definitions: The words "stucco" and "stuccoing" as used herein
refer to Portland cement plaster used on the exterior of the building. The
words "plaster" and "plastering" refer to Portland cement plaster and gypsum
plaster used on the interior of the building.

5.2 Gypsum Plaster: All gypsum plastering work shall conform to the
requirements of ANSI A42.1, unless otherwise specified herein. Gypsum plaster
shall be applied to concrete stair in Lobby of Area B, and elsewhere as
indicated.

5.3 Cement Plaster: All Portland cement plastering and stuccoing work
shall conform to the requirements of ANSI A42.2, unless otherwise speeifled
herein.

5.4 Lathing: Metal lathing, metal accessories, cornerite, and their
installation shall conform to ANSI A42.3 for Portland cement Dlaster and
stucco work, to ANSI A42.4 for gypsum plaster, and section entitled: "Metal
Lathing".

6. ENVIRONMENTAL CONDITIONS:

6.1 Gypsum Plaster: A uniform temperature of not less than 55 degrees F
shall be maintained continuously in the areas to be plastered. This uniform
temperature shall be maintained for not less than one week prior to the
application of plaster, while the plastering is being done, while the plaster
is drying, and after the plaster is dry until normal occupancy heating
conditions are established. Heat shall be well distributed in all areas.
Properly regulated ventilation shall be provided to prevent "sweat-outs" or
"dry-outs". When the building is exposed to hot dry winds or day-to-nlght
temperature differentials of 20 degrees F or more, openings that are not
glazed shall be covered in an approved manner. Proper permanent ventilation
shall be provided for spaces enclosed by suspended ceilings as indicated.

6.2 Portland Cement-lime Plaster and Stucco: An ambient temperature of
not less than 40 degrees F shall be maintained continuously where plastering
and stuccolng work will be done. This temperature shall be maintained for not
less than 48 hours prior to the application of plaster and stucco, while the
plastering and stuccoing is being done and during the curing operation. In
interior plastering work, heat within the building shall be maintained until
normal occupancy conditions are established. When the building is exposed to
hot, dry winds or day-to-night temperature differentials of 20 degrees F or
more, openings that are not glazed shall be covered in an approved manner.

7. MATERIALS:

7. Cement: Natural gray Portland cement.
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7.2 Sand:

7.2.1 For Stucco: ANSI A42.2.

7.2.2 Gypsum Plaster: ANSI A42.1.

7.3 Hydrated Lime:

7.3.1 For Stucco: ASTM C206, Type S.

7.3.2 For Gypsum Plaster: ASTM C207, Type S.

7.4 High Strength Gypsum Plaster:

7.4.1 Basecoat: ASTM C28, equal to US Gypsum’s Structo-Base Gypsum
Plaster (gypsum neat plaster), except plaster shall have a compressive
strength of not less than 2,500 psi when tested dry in accordance with ASTM
C472.

7.4.2 Finish Coat: ASTM C28, equal to US Gypsum’s Structo-Gauge Gauging
Plaster (gypsum gauging plaster), except plaster shall have a compressive

strength of not less than 5,000 psi when tested dry in accordance with ASTM
C472.

7.5 Accessories: Metal lath, accessories and cornerite shall be
galvanized, except provide zinc alloy accessories for stucco. Where plaster
abuts unplastered construction and openings, metal casing beads shall be
provided.

8. PROPORTIONING AND MIXING: Proportioning and mixing shall conform to
ANSI A42.2 for Portland cement plaster and stucco. The gypsum basecoat
plaster shall be mixed in the proportions of one part gypsum basecoat plaster
to 2 parts sand; the gypsum finish coat shall be mixed in the proportions of
one part gypsum finish coat plaster to I-I/2 parts of llme; and mix materials
in accordance with ANSI A42.1, unless otherwise directed by materials
manufacturer. Materials which are specified on a volume basis shall be
measured in approved containers, which will insure that the specified
proportions will be controlled and accurately maintained during the progress
of the work. Measuring materials with shovels "shovel count" will not be
permitted. Ready-mlx plaster and stucco shall be prepared for use by the
addition of water only.

9. APPLICATION:

9.1 Preparation of Surfaces: Surfaces to which plaster or stucco is to
be applied shall be cleaned of all projections, dust, loose particles, grease,
bond breakers, and other foreign matter and shall be sufficiently rough to
provide a strong mechanical bond. Plaster and stucco shall not be applied
directly to (a) surfaces of concrete that have been coated with bituminous
compound or other waterproofing agents, or (b) to surfaces that have been
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painted or previously plastered. Metal grounds, corner beads, screeds, and
other accessories shall be provided at all edges and corners of stucco and
plaster and shall be checked carefully for alignment before the work is
started. Plaster or stucco shall not be applied to surfaces containing frost.
Expansion and control Joints shall be provided as indicated and as required by
ANSI A42.2 for Portland cement plaster and stucco, and ANSI A42.1 for gypsum
plaster.

9.2 Plaster and Stucco: Apply Portland cement plaster and stucco in
accordance with ANSI A42.2 providir a 3 coat work on metal lath. Apply
gypsum plaster in accordance with ANSI A42.1 providing a 2 coat work on
concrete and a 3 coat work on metal lath. Apply bonding agent to concrete
surfaces before application of gypsum plaster.

9.3 Scratch Coat for Tile: Portland cement scratch coat shall be
applied and allowed to dry slowly for not less than 24 hours before tile is to
be set. Scratch coat shall be applied in the thickness indicated or as
necessary to brine the face of the tile to the required plane, but not less
than I/4 inch from the face of the material it is being applied to and
shall have a level surface within a tolerance of I/4 inch in 8 feet. Scratch
coat shall be applied after substantial grounds, plugs, hangers, and other
such accessories have been installed for plumbing fixtures, electrical outlets
and other fixtures and fittings that are to be secured to tiled surfaces.
Scratch coat shall be applied with sufficient pressure to insure a proper bond
and key with the base and a proper base for the setting bed. While the mortar
is still plastic, the scratch coat shall be cut with a trowel at all internal
vertical angles for the depth of the coat and the full height of the tile bed,
and shall be scored horizontally or cross-scratched on one-inch centers for
the extent of the tile bed. Mortar for scratch coats shall be protected and
kept moist during curing period. A leveling coat of the same mix specified
for the scratch coat shall be applied over scratch coat when the surface of
the scratch coat is not level within the specified tolerance or when a base
coat thickness of more than 3/4 inch is required. Leveling coat shall be
scratched and cured for 24 hours.

9.4 Curing: Portland cement plaster and stucco shall be cured using a
fine fog spray of water applied to the finish coat as frequently as required
to prevent dry-out of the plaster or stucco. The surfaces shall not be
saturated to the point where free water stands on the surface. Care shall be
taken to prevent staining of the finish coat.

10. FINISHES:

10.1 Gypsum Plaster: Finish shall be a Gypsum Trowel finish conforming
to ANSI A42.1.

10.2 Portland Cement Plaster And Stucco Finish:

10.2.1 Sand Float Finish: Finish coat shall be devoid of coarse
aggregate and shall be floated to a true plane and fine textured finish.
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I;. PATCHING:

11.1 New Plaster and Stucco: Upon completion of the building, loose,
cracked, damaged, or defective plaster and stucco shall be cut out and
patched. Patching shall match existing work in texture, color and finish and
shall finish flush with plaster and stucco previously applied. All pointing
and patching of plastered and stuccoed surfaces, and stucco and plaster work
abutting or adJoinir any other finish work, shall be done in a neat and
workmanlike manner. Plaster and stucco droppings or spatterings shall be
removed from all surfaces. Exposed plastered and stuoeoed surfaces shall be
left in a clean, unblemished condition ready to receive paint or other finish.
Protective covering shall be removed from floors and other surfaces, and all
rubbish and debris shall be removed from the building.

---END---
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SECTION 09161. VENEER PLASTER

I. APPLICABLE PUBLICATIONS: The following publications of the issues

listed below, but referred to thereafter by basic designation only, form a

part of this specification to the extent indicated by the references thereto:

1.1 American Society for Testing and Materials (ASTM) Publications:

C28-76a
C206-76
C587-68(1973)
C588-76
C646-76a

E90-75

E413-73

Gypsum Plasters.
Finishing Hydrated Lime.
Gypsum Veneer Plaster.
Gypsum Base for Veneer Plasters.
Steel Drill Screws for the Application of Gypsum Sheet

Material to Light-gage Steel Studs.
Airborne-Sound Transmission Loss of Building Partitions,
Laboratory Measurement of.
Sound Transmission Class. Classification for Determination
of.

1.2 Underwriters’ Laboratories, Inc. (UL) Publication:

1978 Fire Resistive Index.

2. QUALITY CONTROL Approvals, except those required for field

installation, field application and field tests, shall be obtained before

delivery of materials to the project site.

3. SUBMITTALS:

3.1 Tests and Certificates: The testing requirements for materials

incorporated in referenced documents will be waived provided the Contractor
submits certificates from the manufacturer stating that materials furnished

for this project conform to all requirements of this specification and the

referenced documents. Material certificates shall be submitted to and

approved by the Contracting Officer. Copies of the test reports for

fire-resistive assemblies and sound rated assemblies shall be submitted to and

approved by the Contracting Officer before work is started. Copies of other

test reports need not be submitted except as specifically requested by the

Contracting Officer.

3.1.1 Sample Certificate: The certificate shall not contain statements
that could be interpreted to imply that the product does not meet all
requirements specified, such as "as good as"; "achieve the same end use and

results as materials formulated in accordance with the referenced

specification"; "equal or exceed the service and performance of the specified
material". The certificate should simply state that the product conforms to

all requirements specified.
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SAMPLE CERTIFICATE

The manufacturer hereby certifies that all following products being furnished
for this project conform to all requirements of the project specifications and
the respective reference specifications:

MANUFACTURER AND PRODUCT REFERENCE SPECIFICATION

John Doe Company
Veneer Plaster Base ASTM C588

SIGNATURE AND TITLE

3.2 Samples: The following samples shall be submitted to and approved
by the Contracting Officer before work is started:

(a) Veneer Plaster Base: Two units, 12 inches square.

(b) Veneer Plaster Basecoat: One Quart.

(c) Veneer Plaster Finish Coat: One Quart.

(d) Screws: Two of each type.

(e) Joint Reinforcement: Two of each type.

(f) Accessories: Two of each type.

(g) Acoustical Sealant: One tube.

3.3 Shop Drawings: Shop drawings shall be submitted to and approved by
the Contracting Officer before work is started. Shop drawings shall indicate
fire-resistive ratings; sound ratings; location and type of fasteners;
elevations and details at doors, corners, partition intersections, ceilings
and Joints; location of all expansion and control Joints; and other details of
construction.

3.4 Manufacturer’s Catalog Literature and Data: Manufacturer’s catalog
literature and data on veneer plastering materials shall be submitted to and
approved by the Contracting Officer before work is started.

4. DELIVERY AND PROTECTION OF MATERIALS: All manufactured materials
shall be delivered in the original packages, containers, or cartons bearing
the brand name and manufacturer identification. The surfaces of veneer
plaster base shall be protected from direct sunlight in storage and shall be
plastered as soon as possible after application. Veneer plaster base shall be
neatly stacked flat to avoid sagging or damage to edges, ends or surfaces.
Veneer plaster base and veneer plaster shall be kept dry, off the ground,
under cover, away from sweating walls and other damp surfaces.
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5. FIRE-RESISTIVE ASSEMBLIES: Wherever fire rated veneer plaster
construction is indicated, all materials, methods, and installation, including
types and spacing of fasteners, shall be in accordance with the specifications
of the following testing agencies to provide the fire ratings indicated.

(a) Underwriters’ Laboratories, Inc.’s "Fire Resistive Index" for
the UL design numbers indicated.

(b) University of Ohio’s published test reports for the test numbers
indicated.

6. SOUND RATED ASSEMBLIES: Veneer plaster construction shall conform to
the performance requirements of ASTM E90 and ASTM E413 for indicated STC
ratings.

7. MATERIALS:

7.1 Veneer Plaster Base: Veneer plaster base shall be Type X conforming
to ASTM C588. Provide base 48 inches wide and in lengths as long as practical
to minimize number of joints.

7.2 Plastering Materials:

equal to US Gypsum’s Imperial Basecoat, having a minimum compressive strength
7.2.1 Basecoat: Veneer plaster basecoat shall conform to ASTM C587,

of 3,000 psi. Formulated for hand or machine application; Contractor’s
option.

7.2.2 Finish Coat: Veneer plaster finish coat shall conform to ASTM
C28, gauging plaster, equal to US Gypsum’s Structo-Gauge Gauging Plaster,
having a minimum compressive strength of 5,000 psi, neat.

7.2.3 Lime: ASTM C206, Type S.

7.2.4 Water: Clean, fresh, and potable.

7.3 Screws: Screws shall conform to ASTM C646, length as recommended by
veneer plaster base manufacturer.

7.4 Joint Reinforcement: Joint reinforcement shall be glass fiber mesh
tape with pressure sensitive adhesive back; minimum width of 2-I/2 inches,
providing sufficient strength to meet the joint strength requirements of ASTM
C587.

7.5 Accessories: Cornerbead, edge trim, casing beads, and control
Joints shall be made of galvanized steel, or zinc alloy of suitable thickness
and design for the intended use and shall have an expanded flange. Flanges
shall be free from dirt or grease or other materials that may affect the bond
of veneer plaster.
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7.6 Acoustical Sealant: Type recommended by veneer plaster manufacturer
to provide STC ratings indicated.

8. GENERAL REOUIREMENTS FOR INSTALLATION: Install all materials in
accordance with manufacturer’s recommendations and the following requirements,
except fire-resistive assemblies and sound rated assemblies shall be installed
to provide the fire resistive ratings and sound ratings indicated.

9. INSTALLATION OF VENEER PLASTER BASE: Apply veneer plaster base with
long dimension parallel to vertical framing members, no end Joints allowed at
walls. Apply veneer plaster base of maximum practical length face down with
long dimension perpendicular to framing members at ceilings. All ends and
edges shall occur over framing members or other solid backing, except where
treated Joints occur at right angles to framing or furring members. On
ceilings, end Joints shall be staggered. Joints on opposite sides of a
partition shall be arranged to occur on different framing members. Veneer
plaster base shali be applied first to the ceiling and then to the walls. All
cut edges and ends of the veneer plaster base shall be smoothed where
necessary to obtain a Joint gap of not more than 1/16 inch. Cutouts for
pipes, fixtures, or other small openings shall be scored on the face and back
in outline before removal or shall be cut out with a saw or other suitable
tool. Where meeting projecting surfaces, veneer plaster base shall be scribed
and cut to provide a gap not to exceed 1/16 inch. The veneer plaster base
shall be held in firm contact with the underlying support while driving
fasteners. Screws shall be spaced 12 inches on centers. Application of
fasteners shall proceed from the center of the field of the base to the ends
and edges. Fasteners shall be spaced not less than 3/8 inch nor more than I/2
inch from edges and ends of veneer plaster base. Perimeter fastening into
partition plate or sole at the top and bottom shall be required. Screws shall
be driven by a mechanical tool with a special head to provide screwhead
penetration Just below the veneer plaster base surface without breaking the
surface paper around perimeter of screwhead or stripping the framing member
around the screw.

10. INSTALLATION OF ACCESSORIES: Corner beads shall be installed at all
external angles, set tight against veneer plaster base and anchored with
staples. All other accessories shall be attached with staples spaced not to
exceed 12 inch intervals. Accessories, including expansion and control
joints, shall be installed in locations indicated or as recommended by the
manufacturer.

11. PREPARATIONS FOR PLASTERING:

11.1 Temperature: A uniform temperature of not less than 50 degrees F
and not more than 85 degrees F shall be continuously maintained in the
building for a period of not less than one week prior to, while plastering is
in progress, and for a period of at least one week after plaster is set. Heat
shall be well distributed in all areas by screens or barriers to prevent
concentrated or uneven heat on plaster near the heat source.
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11.2 Ventilation: Ventilation shall be provided to exhaust moist air to
the outside durin plaster application and set and, until plaster is dry. In
glazed areas, keep windows open top and bottom or side to side 3 to inches.
Openings can be reduced in cold weather. For enclosed areas lackin natural
ventilation provide temporary mechanical means for ventilation. In unglazed
areas subjected to hot, dry winds or temperature differentials from day to
night of 20 degrees F or more, screen openings with cheesecloth or similar
materials. Avoid rapid dryir. Durin periods of low indoor humidity provide
minimum air circulation following plastering and until plaster is dry.

11.3 Examination: All surfaces including, but not limited to veneer
plaster base and accessories to receive veneer plaster shall be carefully
examined before the veneer plaster is applied. Report all unsatisfactory
conditions. Veneer plaster shall not be applied until such unsatisfactory
conditions are rectified and made suitable for the application of veneer
plaster. Commencement of work constitutes acceptance of surfaces.
Accessories, such as corner beads, control Joints, casin beads, and edge trim
shall be examined to assure they are straight, plumb, level, square, or true
to the required anles, as the case may require, and applied in a manner to
ensure full coverage of flanges, before plaster is applied.

12. VENEER BASE JOINT REINFORC4ENT: All interior anles and flat
Joints shall be reinforced prior to application of veneer plaster over the
field of the base. Reinforcement shall not overlap at intersections.

12.1 Interior Angles: Position and secure strip reinforcement with
veneer plaster or self-adherin reinforcement. Where securin reinforcement
with veneer plaster, reinforcement must be thoroughly embedded so that plaster
is both under and coverin reinforcement.

12.2 Flat Joints: Use one of the following methods:

(a) Place reinforcement over joint line and tightly trowel plaster
over reinforcement along the joint llne to provide thorough embedment. Allow
embedment plaster to set prior to applying field plaster, or

(b) Tightly trowel embedment material to a depth of about 1/32
inch, workip trowel in both directions alor Joint line. Center reinforce-
ment over joint line. Firmly and evenly press strip reinforcement into soft
embedment material using a little soft material on the trowel to bury it
completely, and leave embedment material feathered out to a width of about 6
inches flush with face of base. Allow embedment material to set before
proceeding with field plastering.

13. MIXING: Material that has partially set shall not be retempered or
used. Frozen, caked, or lumpy material shall not be used. Each batch shall
be mixed separately. Mixers shall be thoroughly cleaned after each batch so
as not to accelerate following batches. Mix veneer plaster basecoat in
accordance with manufacturer’s directions. Veneer plaster finish coat shall
be mixed in the proportions of one part veneer plaster finish coat gauging
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plaster to I-I/2 parts lime (dry weight) in accordance with manufacturer’s

directions. Water ratios and other techniques used for mixing shall conform

to the manufacturers’ recommendations for specific veneer plaster products.

14. PLASTERING: Plaster thickness shall be measured from the face of

the base to which it is applied exclusive of Joint treatment. Basecoat,
either trowel or spray applied, shall have a thickness of 1/16 inch to 3/32
inch minimum to completely cover joint reinforcement. Finish coat shall have

a thickness of 1/16 inch minimum.

14.1 Basecoat: Apply basecoat by hand application method or machine

application method; Contractor’s option.

14.1.1 Hand Application: Basecoat shall be applied with sufficient

material and pressure to provide good bond on veneer plaster base and

straightened to a true surface without application of water. Surface shall be

left sufficiently rough to provide mechanical key for finish coat.

14.1.2 Machine Application: First, spray flat joint, beads, and

interior angles, and work material by hand tools to cover reinforcement, fill

beads, straighten angles, and feather out plaster over Joints. Proceed with

full areas by spraying with a broad sweeping motion holding nozzle close

enough to surface to avoid excessive overspray and build-up angles. First

apply a light coating while moving in one direction; then immediately double

back over the same area, sweeping nozzle in the opposite direction to obtain a

level coat which requires no further working, and is suitable to receive the

finish coat on setting.

14.2 Finish Coat: Finish coat may be applied over "green", partially

dry, or dry basecoat. Application of finish over basecoat which is damp on

Joints and dry in field of base may result in "photographing" of joints and

should be avoided. Plaster shall be applied by trowelling in with firm

pressure, then doubling back and filling out to a true, even surface. After

plaster has become firm, it shall be well trowelled with a minimum amount of

water to a smooth finish, free from cat-faces, blisters, trowel marks,

blemishes or other imperfections.

15. SEALANT APPLICATION: Install acoustical sealant to provide the STC

ratings indicated. Apply sealant as recommended by the manufacturer, filling

all cut-outs, openings, voids at floor and ceiling where partitions abut to

dissimilar construction, and elsewhere to provide the required sound ratings.

16. PATCHING: Defects and damage work shall be corrected as required to

leave surfaces smooth, uniform in appearance, and ready to receive finish as

specified in another section. All repair work shall be performed at no

additional expense to the Government.

---END---

05-77-7526
09161 6



SECTION 09250. GYPSUM WALLBOARD

I. APPLICABLE PUBLICATIONS: The following publications of the issues
listed below, but referred to elsewhere by basic designation only, form a part
of this specification to the extent indicated by references thereto:

1.1 American Society for Testing and Materials (ASTM):

A525-76

E90-75

E413-73

Steel Sheet, Zinc-coated (Galvanized) by the Hot-dip
Process, General Requirements.
Airborne-Sound Transmission Loss of Building Partitions,
Laboratory Measurement of.
Sound Transmission Class, Classification for Determination
of.

1.2 Gypsum Association (GA):

GA-216-77 Recommended Specifications for the Application and
Finishing of Gypsum Board.

1.3 Underwriters’ Laboratories, Inc. (UL) Publication:

1978 Fire Resistive Index.

2. QUALITY CONTROL: Approvals, except those required for field
installations, field applications and field tests, shall be obtained before
custom fabrication is started and before delivery of materials or equipment to
the project site.

3. SUBMITTALS

3.1 Tests and Certificates: The testing requirements for materials
incorporated in referenced documents will be waived provided the Contractor
submits certificates from the manufacturer stating that materials furnished
for this project conform to all requirements of this specification and the
referenced documents. Material certificates shall be submitted to and
approved by the Contracting Officer. Copies of the test reports for
fire-resistive assemblies and sound rated assemblies shall be submitted to and
approved by the Contracting Officer before work is started. Copies of other
test reports need not be submitted except as specifically requested by the
Contracting Officer.

3.2 Catalog Data: Complete descriptive literature for each type of
wallboard and fastener shall be submitted to and approved by the Contracting
Officer before work is started. Data which describes more than one type,
size, model, or item shall be clearly marked to indicate which type, size,
model, or item the Contractor intends to provide. Data shall be sufficient to
show conformance to specified requirements.
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3.3 Samples: The following samples shall be submitted to and approved

by the Contracting Officer before work is started:

(a) Fire-retardant Gypsum Wallboard: Two units, 12 inches square.

square.
(b) Water-resistent Gypsum Backing Board: Two units, 12 inches

(c) Screws: Two of each type.

(d) Adhesive: One quart.

(e) Cornerbeed and Edge Trim: Two of each type.

(f) Joint Reinforcement: Two of each type.

(g) Acoustical Sealant: One tube.

3.4 Shop Drawings: Shop drawings shall be submitted to and approved by

the Contracting Officer before work is started. Shop drawings shall indicate

flre-resistive ratings; sound ratings; location and type of fasteners;

elevations and details at doors, corners, partition intersections, ceilings

and Joints; location of all expansion and control Joints; end other details of
construction.

4. DELIVERY AND STORAGe: Wallboard and accessories shall be delivered

to the site in orlginel unopened containers, bundles and rolls, bearing

manufacturer’s name and brand. Materiels shell be kept dry, preferably by

being stored on level platforms inside the building under roof. When

necessary to store materials outside, they shall be stacked off the ground,

supported on level platforms, end fully protected from the weather, as

approved. Flammable materiels shall be stored away from fire, sparks, and

smoking, as required.

5. FIRE-RESISTIVE ASSEMBLIES: Wherever fire rated gypsum wallboard
construction is indicated, all materials, methods, and installation, including

types and spacing of fasteners, shall be in accordance with the specifications
of the following testing agencies to provide the fire ratings indicated:

(e) Underwriters’ Laboratories, Inc.’s "Fire Resistive Index" for

the UL design numbers indicated.

(b) University of Ohio’s published test reports for the test numbers

indicated.

6. SOUND RATED ASSEMBLIES: Gypsum wallboard construction shall conform

to the performance requirements of ASTM E90 and ASTM E413 for indicated STC
ratings.
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7. GENERAL: All materials, application, and finishing shall be in
accordance with applicable recommendations of GA-216, unless otherwise
specified herein. The word "should", wherever it occurs in GA-216, shall be
interpreted to mean "shall".

8, MATERIALS:

8.1 Gypsum Wallboard: Provide 48 inches wide and in lengths as long as
practical to minimize number of joints.

8.1.1 Fire-Retardant Gypsum Wallboard:
tapered edges.

Type X, 5/8 inch thick with

8.1.2 Water-resistant Gypsum Backing Board: Type X, 5/8 inch thick.
Where joints will be exposed to view, the board shall have tapered edges.
Water-resistant properties of wallboard shall not be impaired by aging of
panels. Multilayered face and back paper and core shall be treated,

8.2 Fasteners:

8.2.1 Screws: Screws shall be provided for fastening wallboard to wood
and metal framing members.

8.2.2 Adhesive: Provide for single layer wallboard system at radio
frequency shielding enclosure.

8.3 Cornerbead and Edge Trim: Cornerbead and edge trim shall conform to
GA-216.

8.4 Acoustical Sealant: Type recommended by gypsum wallboard
manufacturer to provide STC ratings indicated.

8,5 Sheet Steel at Access Panels:
designation, 16 gage.

ASTM A525 with G90 coating

9. WALLBOARD SYSTEMS:

9.1 Single-Layer System: Single-layer system of wallboard shall be
provided where indicated, The wallboard shall be fire-retardant gypsum
wallboard and fire-retardant water-reslstant gypsum wallboard as specified
hereinbefore.

9,2 Double-Layer System: Double-layer system of wallboard shall be
provided where indicated. The base layer shall be flre-retardant as specified
hereinbefore. Face layer shall be fire-retardant gypsum wallboard as speci-
fied hereinbefore.

9.3 Tile-Base System: Water-resistant backer board, as specified here-
inbefore, shall be provided where indicated to receive ceramic tile.
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10. APPLICATION: Installation shall conform to GA-216, except as

indicated or specified otherwise. During application of wallboard,
temperature within building shall be maintained at not less than 50 degrees

Fahrenheit. Ventilation shall be provided as required, to prevent moisture

build-up. Wallboard shall be applied with reverse side against framing

members, with panels in contact with each other but not forced into place. At

corners, edges of panels shall be concealed by the overlapping of abutting

panel edges. Panels shall be so staggered that the corners of any four panels
will not meet at a common point except at vertical corners. Edges of cut-outs
for plumbing pipes shall be treated with a waterproofing agent as recommended
by wallboard manufacturer or treated with two coats of sizing varnish.

Treatment shall extend not less than 4 inches out on paper on both sides of

the board. Wallboard shall be held in firm contact with framing members while

fasteners are being driven. Fasteners shall be spaced not less than 3/8-inch
nor more than I/2-inoh from edges and ends of panels except as specified

otherwise hereinafter. Screws shall be staggered on edges and ends of panels.
Fasteners shall not be allowed where gypsum wallboard is installed in radio

frequency shielding enclosure; secure gypsum wallboard with adhesive only.

Expansion joints shall be provided as recommended by wallboard manufacturer,
as approved.

10.1 General: For ceilings, fastening shall begin at the center of the

panel and proceed toward the edges and ends, with fastening completed on each
framing member before proceeding to the next framing member. For walls,
fastening shall begin at the top center of the panel and proceed toward the
edges or ends, with the top fastening completed before proceeding to lower
fastenings.

10.2 Attachment to Wood Framing: Wallboard shall be attached through
plywood sheathing to wood studs by the screw method.

10.3 Attachment to Metal Framing: Wallboard shall be attached to metal
framing with screws. Face layer of double-layer system shall be attached by
screw method.

I0. Fire-Resistive and Sound Rated Assemblies: Fire-resistive
assemblies and sound-rated assemblies shall be installed to provide the fire
resistive ratings and sound ratings indicated.

10.5 Cornerbead and Edge Trim: Install in accordance with GA-216.

10.6 Access Panels: Fabricate access panels as indicated. Fasten steel
sheet to edge trim with sheet metal screws spaced inches on centers.

10.7 Sealant Application: Install acoustical sealant to provide the STC
ratings indicated. Apply sealant as recommended by the manufacturer, filling
all cut-outs, openings, voids at floor and ceiling where partitions abut to
dissimilar construction, and elsewhere to provide the required sound ratings.

05-77-7526
09250



11. FINISHING: Joint, fastener depression, and corner treatment shall
be provided. Treatment for water-resistant wallboard shall be as reco,-,ended
by the wallboard manufacturer as approved.

12. PATCHING: Surface defects and damage shall be corrected as required
to leave wallboard smooth, uniform in appearance, and ready to receive finish
as specified in another section.

---END---
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SECTION 09261. GYPSUM WALLBOARD CAVITY SHAFT WALLS

I. APPLICABLE PUBLICATIONS: The following publications of the issues

listed below, but referred to thereafter by basic designation only, form a

part of this specification to the extent indicated by the references thereto.

1.1 Federal Specification:

QQ-S-775E Steel Sheets, Carbon, Zinc-coated (Galvanized) by the

Hot-dip Process.

1.2 American Society for Testing and Material (ASTM) Specifications:

A446-76

A525-76

C36-76a
C442-76
C475-64(1975)

Steel Sheet, Zinc-coated (Galvanized) by the Hot-dip

Process, Structural (Physical) Quality.
Steel Sheet, Zinc-coated (Galvanized) by the Hot-dip
Process.
Gypsum Wallboard.
Gypsum Backing Board.
Joint Treatment Materials for Gypsum Wallboard
Construction.

1.3 Gypsum Association (GA):

GA-216-77 Recommended Specifications for the Application and
Finishing of Gypsum Board.

2. QUALITY CONTROL: Approvals, except those required for field
installation, field application and field tests, shall be obtained before
delivery of materials to the project site.

3. SUITTALS:

3.1 Tests and Certificates: The testing requirements for materials
incorporated in referenced documents will be waived provided the Contractor
submits certificates from the manufacturer stating that materials furnished
for this project conform to all requirements of this specification and the
referenced documents. Material certificates shall be submitted to and
approved by the Contracting Officer. Copies of test reports for
fire-resistive assemblies shall be submitted to and approved by the
Contracting Officer before work is started. Copies of other test reports need
not be submitted except as specifically requested by the Contracting Officer.

3.1.1 Sample Certificate: The certificate shall not contain statements
that could be interpreted to imply that the product does not meet all
requirements specified, such as "as good as"; "achieve the same end use and
results as materials formulated in accordance with the referenced
specification"; "equal or exceed the service and performance of the specified
material". The certificate should simply state that the product conforms to
all requirements specified.

05-77-7526
09261



SAMPLE CERTIFICATE

The manufacturer hereby certifies that all following products being furnished
for this project conform to all requirements of the project specifications and
the respective reference specifications:

MANUFACTURER AND PRODUCT

John Doe Company
Gypsum Wallboard

3.2 Shop Drawings:

REFERENCE SPECIFICATION

ASTM C36

SIGNATURE AND TITLE

Shop drawings shall be submitted to and approved by

the Contracting Officer before work is started. Shop drawings shall indicate

fire-resistive ratings, location and type of fasteners; elevations and details
at corners and joints; and other details of construction.

3.3 Samples: The following samples shall be submitted to and approved
by the Contracting Officer before work is started.

and brand.

(a)

(b)

(c)

(d)

(e)

(f)

(h)

(i)

Liner Panel: Two units, 12 inches square.

Gypsum Wallboard: Two units, 12 inches square.

Steel Studs:

Steel Runners:

Corner Beads:

Two units, 12 inches long.

Two units, 12 inches long.

Two units, 12 inches long.

Trim: Two units, 12 inches long.

Staples: Two units.

Fasteners: Two of each type.

Joint Treatment Materials: Data.

3.4 Catalog Data: Complete descriptive literature for each type of

wallboard and fastener shall be submitted to and approved by the Contracting

Officer. Data which describes more than one type, size, model, or item shall

be clearly marked to indicate which type, size, model, or item the Contractor
intends to provide. Data shall be sufficient to show conformance to specified

requirements.

4. DELIVERY AND STORAGE: Materials shall be delivered to the site in

original unopened containers, bundles and rolls, bearing manufacturer’s name

Materials shall be kept dry, preferably by being stored on level
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platforms inside the building under roof. When necessary to store materials

outside, they shall be stacked off the ground, supported on level platforms,

and fully protected from the weather, as approved. Flammable materials shall

be stored away from fire, sparks, and smoking, as required.

5. FIRE-RESISTIVE ASSELIES: Wherever fire rated gypsum wallboard

cavity shaft wall construction is indicated, all materials, methods, and

installation, including types and spacing of fasteners, shall be in accordance

with the University of California’s published test reports for the test
numbers indicated to provide the fire ratings indicated.

6. MATERIALS:

6.1 Liner-Panel: Liner panel shall be inch thick, 24 inches wide, by
height required, with beveled edges, and shall conform to ASTM C442, Type X.

6.2 Gypsum Wallboard: Gypsum wallboard shall be I/2 inch thick,
inches wide, length as required, tapered edge and-shall conform to ASTM C36,
Type X.

6.3 Steel Components: Fabricate components from steel conforming to
ASTM A446, Grade A with a Ggo Coating Designation (zinc coated) in accordance
with ASTM A525.

6.3.1 Steel Studs: Rigid rolled formed sections specially shaped to
engage I inch liner panels. Studs shall be I-I/2 inches wide by 2-I/2 inches
deep and shall be fabricated from 22 gage steel.

6.3.2 Steel Runner: Runners shall be "J" shaped sections for floor and
ceiling runners and as vertical members at terminals, intersections, and
corners. Runners shall be 2-I/2 inches deep with inch high and 2-I/4 inch
high legs and shall be fabricated from 24 gage steel.

6.4 Joint Treatment Materials: Joint treatment materials shall conform
to ASTM c475.

6.5 Water: Water shall be clean and potable.

6.6 Corner Beads: Corner beads shall be formed to an angle of 80 to 90
degrees and shall be zinc-coated steel not lighter than 26 gage conforming to
QQ-S-775, Type I, Class e, with wings not less than 7/8 inch wide and
perforated.

6.7 Mouldings and Metal Trim: Mouldings and metal trim shall be the
type recommended by wallboard manufacturer as approved.

6.8 Staples: Staples for corner beads, mouldings, and metal trim shall
not be lighter than 16USS gage galvanized wire, flat, 7/16 inch outside width
of crown with legs not less than I-I/8 inch long with divergent points.
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6.9 Fasteners:

6.9.1 Runner Fasteners: Runner fasteners shall be power-driven type, to

withstand 193 pound single shear and 200 pound bearing force when driven

through structural head or base and without exceeding allowmble design stress

in runner, fastener, or structural support.

6.9.2 For Gypsum Wallboard: Gypsum wallboard type screws, not less than

inch long for base layer and not less than I-5/8 inch long for face layer.

6.10 Sealant: Sealant shall be as specified in section entitled

"Calking".

7. INSTALLATION: During application of wallboard, temperature within

building shall be maintained at not less than 50 degrees F. Ventilation shall

be provided as required, to prevent moisture build-up. Total thickness of

wall assembly shall be 3-I/2 inches. Fire-reslstive gypsum wallboard cavity

shaft wall assembly shall be installed to provide the fire-reslstlve ratings

indicated.

7.1 Runners: Position runners at floor and ceiling with the short leg

toward finish side of wall. Attach runners with fasteners at both ends and a

mximum of 16 inches on centers.

7.2 Studs: Cut studs and runners used vertically 3/8 inch to not more

than I/2 inch less than floor-to-ceiling height so as to engage short leg of

floor and ceiling runner. Install studs over both long panel edges of closure

panels and on abutting edges of both adjacent panels.

7.3 Liner Panels: Cut liner panels inch less than floor-to-ceiling

height to allow tilting into place when inserted into floor runners. With

panel top held against back flange of ceiling runner, insert panel edge fully

into stud groove, tightly abutting the web. Where runners are installed

vertically attach liner to runner flange with I-5/8 inch screws spaced 24
inches on centers. End joints in liner panels not permitted.

7.4 Gypsum Wallboard: Erect gypsum wallboard base layer vertically over

one side of studs. Fasten base layer to studs with I inch screws spaced 24
inches on centers at edges and in the field. Apply second layer of gypsum

wallboard vertically. Stagger edge joints in the face layer panels from edge

Joints in base layer. Attach face layer panels with I-5/8 inch long screws,
staggered from those in base layer, spaced 12 inches on center at edges and in

field and driven into studs.

7.5 Accessories:

7.5.1 Corner Beads: Reinforce all vertical exterior corners with corner

beads fastened with staples spaced 9 inches on centers on both flanges along

entire length of bead.
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7.5.2 Mouldings or Metal Trim: Where wall assembly terminates aainst
dissimilar material, apply metal trim over face layer edge of gypsum
wallboard. Fasten trim with screws or fasteners spaced 12 inches on centers.

7.6 Sealant: Apply sealant at locations indicated and required by

cavity shaft wall manufacturer.

8. FINISHING: Joint, fastener depression, and corner treatment for

gypsum wallboard shall conform to the requirements of GA-216.

9. PATCHING: Surface defects and damage shall be corrected as required
to leave finish surfaces smooth, uniform in appearance, and ready to receive

finish as specified in another section.
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SECTION 09310. TILE WORK

I. APPLICABLE PUBLICATIONS: The following publications of the issues
listed below but referred to thereafter by basic designation only, form a part
of this specification to the extent indicated by the references thereto:

1.1 American National Standards Institute, Inc. (ANSI) Publications:

AI08.1-1976

AI08.4-1976

AI08.5-1976

A118.1-1976
A118.4-1976
A136.1-1967

Installation of Glazed Wall Tile, Ceramic Mosaic Tile,
Quarry Tile and Paver Tile With Portland Cement Mortar.
Installation of Ceramic Tile with Water-reslstant Organic
Adhesive.
Installation of Ceramic Tile with Dry-set Portland Cement
Mortar or Latex-Portland Cement Mortar.
Specifications for Dry-Set Portland Cement Mortar.
Specifications for Latex-Portland Cement Mortar.
Organic Adhesives for Installation of Ceramic Tile.

1.2 American Society for Testing and Materials (ASTM) Publications:

A185-73
C144-76
C150-74
C206-68(74)
C207-74

Welded Steel Wire Fabric for Concrete Reinforcement.
Aggregates for Masonry Mortar.
Portland Cement.
Special Finishing Hydrated Lime.
Hydrated Lime for Masonry Purposes.

1.3 Tile Council of America (TCA) Publication:

A137.I-1976 Recommended Standard Specifications for Ceramic Tile.

2. QUALITY CONTROL: Approvals, except those required for field
installations, field applications, and field tests, shall be obtained before
delivery of materials or equipment to the project site.

3. SUBMITTALS:

3.1 Samples: The following tile samples of the actual tile to be
provided shall be submitted and approved before tile work is started:

(a) Floor Tile: Duplicate sheets of tile, each about 12 inches
square, showing colors, finish, pattern and form of each type, and 4 units of
glazed ceramic floor tile.

(b) Wall Tile: Duplicate of four tiles each showing size, form,
finish and range and shades of each color.

(c) Trim Units: Duplicate pieces of each color, finish and type.

(d) Accessories: One of each color, finish, type and style.
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3.2 Tile Certification: Provide a Master Grade Certificate for all

tile, prior to shipment, certifying the grade, type and quantity of material.

Tile covered by Master Grade Certificates shall bear certification marks on

cartons or labels. Certificate shall be submitted in triplicate and made out
in the form shown in TCA A137.1. In lieu of Master Grade Certificate and
certification marks, certified copies of test reports from approved
laboratories performed on previously manufactured tile may be submitted. The

test reports shall show that the tile meets the physical requirements and
tests of TCA A137.1. Test reports shall be accompanied by certification from

the manufacturer certifying that the previously tested tile is of the ssme
type, quality and manufacture as that supplied for this project.

3.3 Tests and Certificates: The testing requirements incorporated in

referenced documents will be waived provided the manufacturer submits

certificates that previously manufactured materials have been tested by
recognized laboratories, that such materials meet testing requirements

specified and that the tested material is of the same type, quality,

manufacture, and make as that proposed for this project. Copies of the test
reports need not be submitted.

4. DELIVERY AND STORAGE: Manufactured materials shall be delivered in

the manufacturer’s original unbroken packages or containers that are labeled
plainly with the manufacturer’s names and brands. Containers for tile shall
be grade sealed and delivered to the site with unbroken seals. Materials

shall be stored in dry weathertight enclosures, and shall be handled in a

manner that will prevent the inclusion of foreign materials and damage by
water or dampness.

5. ENVIRONMENTAL CONDITIONS: Tile work shall not be started unless the

ambient temperature of the area in which the work occurs is at least 50
degrees F and rising, and is maintained above 50 degrees F without

interruption while the work is being done and for at least three days after
the completion of the work.

6. PROTECTION: Adequate protective measures shall be taken in the area
where tile work is to be done, to protect the work of all other trades from

damage.

7. MATERIALS: All materials shall conform to the standards listed

herein. Colors shall be as indicated. All materials shall be provided to
match samples on display at the office of the Contracting Officer.

7.1 Tile: Tile shall be ceramic, Standard Grade, conforming to TCA

A137.1. Tile work shall include matching trim units and accessories.

7.1.1 Unglazed Ceramic Mosaic Tile:

size as indicated, with cushion edges.
Tile shall be of porcelain tile,

7.1.2 Slip-Resistant Ceramic Mosaic Tile: Ceramic mosaic tile for

floors, where indicated, shall be the slip-resistant type, l-inch by l-inch
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nominal size, with cushion edges. The body of the tile shall contain not less
than 7.5 percent of abrasive grains by weight. Abrasive grains shall be
rustproof and shall be uniformly distributed throughout the tile body.

7.1.3 Glazed Ceramic Floor Tile: Tile shall be glazed ceramic, natural
clay, with an abrasive grain fired into the glaze, and 12 inch by 12 inch by
I/2 inch thick.

7.1.4 Glazed Wall Tile: Tile shall be 4-I/4 by 4-I/4 by 5/16 inch with
cushion edges.

7.1.5 Glazed Ceramic Wall Tile: Same as specified in paragraph entitled
"Glazed Ceramic Floor Tile", except without abrasive grain.

7.1.6 Trim Units: Trim units shall be provided where indicated or
necessary for a complete and neatly finished installation. Internal corners
shall be coved and external corners rounded, using appropriate matching trim

units. Base units shall be provided where wall tile is not scheduled. Trim
units shall be of material and finish identical to wall tile where wall tile
is provided, or floor tile where wall tile is not provided.

7.1.7 Accessories: Accessories shall be of the built-in type and of the
same materials and finish as the wall tile.

7.1.7.1 Soap Dish and Grab Bar (Indicated on Drawings as "BA37):
Combination soap dish and grab bar shall be provided where indicated, and
shall be porcelain type tile with integral projecting grab bar and extended
lip drain.

7.2 Hydrated Lime: Lime shall conform to the requirements of ASTM C206,
type S, or ASTM C207, type S.

7.3 Sand: Sand for mortar setting beds and grouting and pointing mortar
shall conform to the requirements of ASTM C144. Sand for grouting and
pointing mortar shall pass a No. 16 (1.18 mm) sieve. Provide white sand for
white grout. Provide 30-60 mesh sand where specified.

7.4 Water: Water shall be clean and potable.

7.5 Elastomeric Waterproofing Membrane:
"Elastomeric Membrane Waterproofing".

See section entitled

7.6 Dry-Set Mortar: Mortar mix shall be a factory-sanded mortar mix
conforming to the requirements of ANSI A118.1.

7.7 Latex Portland Cement Mortar: ANSI A118.4.

7.8 Organic Adhesive: ANSI A136.1.
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7.9 Grout: Commercial Portland cement grout, sand-Portland cement grout
and dry-set grout. Grout color shall be as indicated. Do not use

sand-Portland cement grout with glazed wall and floor tile.

7.10 Reinforcing Wire Fabric: Fabric shall conform to the requirements

of ASTM A185 and shall be galvanized, 2 x 2 mesh, 16/16 wire, 3 x 3 inch mesh,
13/13 wire, or I-I/2 x 2 inch mesh, 16/13 wire weighing not less than 1.8
pounds per square yard.

7.11 Metal Dividing Strips: Provide at Joints where floor tile abuts
and is flush with other types of floor finishes. Dividin strips shall be the

heavy-top terrazzo type, fabricated from brass or zinc alloy, approximately
1/16-inch thick with a I/-inch thick top, and a depth equal to the thickness

of the tile plus the setting bed.

7.12 Portland Cement:
specified.

ASTM C150, Type I; waterproofed and white where

7.13 Admixture: Admixture for slurry bond coat and thin bed mortar for
12 inch by 12 inch by I/2 inch thick glazed ceramic tile shall be equal to
Laticrete International, Incorporated, Laticrete 237.

8. MORTAR MIXES: Mortar materials shall be measured in approved
containers which will insure that the proportions of materials specified in

Table I will be controlled and accurately maintained during the progress of
the work. Measuring materials with shovels ("shovel count") will not be

permitted. Mortar shall be mixed in proportions by volume, in approved mixing

machines or mortar boxes. The quantity of water shall be controlled
accurately and uniformly. The aggregates shall be introduced and mixed in

such a manner that the materials will be distributed uniformly throughout the

mass. A sufficient amount of water shall be added gradually, and the mass
further mixed until a mortar of the plasticity necessary for purposes intended

is obtained. Mortar boxes, pans, floor slabs, and mixer drums shall be kept
clean and free from debris or dried mortar. Mortar shall be used before the
initial setting of the cement has occured; retempering of mortar in which

cement has started to set will not be permitted. Anti-freeze compounds,
salts, or any other substance used to lower the freezing points of mortar,
will not be permitted. Settings beds for showers shall be waterproofed, using

an approved waterproofing admixture, mixed in accordance with the

manufacturer’s printed directions.
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TABLE I

Mortar Setting Bed Mixes
(parts by volume)

Tile Type
Portland Dry Damp

Location Cement Sand Sand Lime

Unglazed
Ceramic
Mosale

Floors 5 or 6 1/10
Showers 1 3-I/2 or 4

Glazed
Interior,
(except 12 inch

by 12 inch by
I/2 inch glazed
wall tile)

Walls
Floors 6 1/10

9. INSTALLATION: Tile work shall not be started until the roughing in
for plumbing, heating, ventilating, air conditioning, and electrical work has
been completed and tested; built-ln bath tubs, shower stalls and membrane
waterproofing has been installed and tested. Surfaces to receive tile shall
be clean, free of dust, dirt, oil, grease, and other deleterious substances.

9.1 Installation of Tile Flooring: Floor tile operations in spaces
receiving wall tile shall not be started until after wall tile installation
has been completed. Insure elastomerlc membrane waterproofing is properly
installed in areas where indicated.

9.1.1 In Portland Cement Mortar:

9.1.1.1 Ceramic Mosaic Floor Tile: Ceramic mosaic floor tile shall be
installed in accordance with ANSI A108.1. Floor surfaces shall have level
surfaces within a tolerance of I/4 inch in 10 feet. Install reinforcing wire
fabric in setting bed.

9.1.1.2 Glazed Ceramic Floor Tile: Glazed ceramic floor tile shall be
installed in accordance with ANSI AI08.1, unless otherwise indicated. Floor
surfaces shall have level surfaces within a tolerance of 1/4 inch in 10 feet.
Install reinforcing wire fabric in setting bed. The 12 inch by 12 inch by I/2
inch floor tile shall be soaked in water for I/2-hour and drained on edge to
remove surface water before placing on mortar bed. A 1/16 inch thick slurry
bond coat, consisting of one bag of Portland cement and five gallons of
admixture, shall be applied to the mortar bed and a skim coat shall be applied
to back of each tile just prior to placing on bed.

9.1.2 In Dry-set Mortar or Latex Portland Cement Mortar: Ceramic mosaic
floor tile shall be installed in accordance with ANSI AI08.5. Floor surfaces
shall have level surfaces within a tolerance of I/8 inch in 10 feet from the
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required plane; nor more than 1/16 inch in 12 inches when measured from the
high points in the surface. Before tile is installed, the floor shall be
tested for levelness or uniformity of slope by flooding it with water. Areas
where water ponds shall be filled, leveled and retested before mortar is
appl ied.

9.2 Installation of Wall Tile and Trim:

9.2. In Portland Cement Mortar:

9.2.1.1 Scratch Coat: Scratch coat for wall tile backing is specified
in section entitled "Plastering and Stuccoing".

9.2.1.2 Wall Tile and Trim: Glazed wall tile and trim shall be
installed in accordance with ANSI AI08.1.

9.2.2 In Dry-set Mortar or Latex Portland Cement Mort: Wall tile and
trim units shall be installed in accordance with ANSI AI08.5.

9.2.3 In Organic Adhesivg; Wall tile and trim units shall be installed
in accordance with ANSI AI08.4.

9.2.4 In Thin Bed Mortar: Glazed ceramic wall tile (12 inch by 12 inch
by I/2 inch) and glazed ceramic cove base (6 inch by 12 inch by I/2 inch)
shall be installed using thin bed mortar method. The thin bed mortar mix
shall consist of bag of Portland cement, 100 pounds of sand (30-60 mesh) and
5 gallons of admixture. Mix materials in accordance with admixture
manufacturer’s recommendations. The thin bed mortar shall be applied with a
I/4 inch by 3/8 inch notched trowel using a scraping motion to work the
material into good contact with the surface to be covered. Only as much
mortar shall be applied as can be covered with tile within 20 minutes or while
the surface is still tacky. In addition a small quantity of mortar shall be
troweled or scraped onto the back of each tile. Tiles shall then be set in
place and rubbed or beaten with a small beating block. Beating or rapping of
the tile is necessary to insure proper bond and also to level the surface of
the tile. Tile shall be aligned to show uniform Joints and then allowed to
set until firm. Excess mortar shall be cleaned from the surface of the tile
with a wet cloth or sponge while the mortar is fresh.

9.3 Metal Dividing Strips: Install in the mortar setting bed while it
is still in a plastic state. Set strips accurately in straight, unbroken
lines, flush with the finished floor surfaces.

9.4 Joints: Joints shall be parallel and uniform in width, plumb,
level, and in alignment. Square tiles shall be set with straight Joints.

9.4.1 Joint Width: Joints shall be uniform and spaced to accommodate
the tile in the given spaces with a minimum of cutting except that the
standard mounting widths between units abutting sheets of mounted ceramic
mosaic tile shall be maintained. Joint widths shall be as follows:
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(a) Mounted Tile: As determined by the mounted tile spacing.

(b) Unmounted Glazed Wall Tile: As determined by spacin lugs.

(c) Glazed Ceramic Floor Tile and Wall Tile: 3/8 inch for 12

inch by 12 inch by I/2 inch units.
(d) Trim Units and Accessories: Conform to that of adJoinin

tile units.

9.4.2 Grouting and Pointing: Glazed wll tile, if dry, shall be wetted

before applyin Portland cement grout. Do not use sand Portland cement

grout with glazed wall and floor tile.

9.4.3 Wall Tile and Trim: Grout glazed wall tile in accordance with

ANSI AI08.1, ANSI AI08. and ANSI AI08.5.

9.4.4 Ceramic Mosaic Tile and Glazed Ceramic Floor Tile: Grout ceramic

mosaic tile and glazed ceramic floor tile in accordance with ANSI A108.1 and

ANSI AI08.5.

9.5 Expansion and Control Joints: See section entitled "Calkir", for

materials and installation. Expansion and control Joints in tile work shall

be located in floor tile over joints in structural floors, where subfloor

materials chane, where tile abuts restrainin surfaces such as perimeter

ralls and curbs, and at intervals of 20 feet each way in larger areas.

Locate control joints in wall tile over masonry control joints, where back-up

materials change, and at intervals of 20 feet in lon walls. Unless indicated

otherwise, expansion and control joints shall be treated as follows;

(a) Joints shall extend completely through tile mortar bed and

relnforcin. Preformed Joint filler of back-up material shall be inserted in

Joints at proper depth to provide the correct cavity depth for the sealant.

(b) Width of Joints shall be same size as tile joints but not less

than I/8 inch nor more than I/4 inch wide.

(c) Prior to grouting, keep Joints open and clean by stuffln with

paper or other material to prevent fillin with dirt, grout or mortar.

(d) After tile is grouted and completely dry, remove paper or other

temporary filler material; brush Joints clean and fill Joints with the

specified back-up material and sealant.

10. CURING AND CLEANING. Floors shall be covered with waterproof paper

with all Joints lapped at least 4 inches and the laps tapesealed or held down

with planks or other weights, and allowed to damp cure for at least 72 hours

before foot traffic is permitted thereon. All completed tile work shall be

thoroughly sported and washed disonally across Joints, and finally polished

with clean, dry cloths. Acid cleaning of unglazed tile, when necessary, shall

be done within ten days after setting tile. All metal shall be covered with

an approved grease and the tile wet with clean water, before tile is cleaned
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with a 10 percent muriatic acid solution. After acid cleaning, the tile shall
be flushed with clean water, and the grease coating on metal removed. Acid
cleaners shall not be used on glazed tile. Protect all adjacent surfaces and
the work of other trades from damage durin the work and from the efforts of
the cleaning material.

11. PROTECTION: Finished tile floors shall be covered with clean
buildinE paper before foot traffic is permitted on them. Board walk-ways
shall be placed on floors that are to be continuously used as passageways by
workmen. Tiled vertical outside corners (external angles) shall be protected
with board corner strips in areas used as passaEeways by workmen.

---END---
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SECTION 09330. ACID-RESISTING QUARRY TILE FLOORS

I. APPLICABLE PUBLICATIONS: The followin publications of the issues

listed below, but referred to elsewhere by basic designation only, form a part
of this specification to the extent indicated by the references thereto:

1.1 American National Standards Institute (ANSI) Publications:

AI08.1-1976 Installation of Glazed Wall Tile, Ceramic Mosaic Tile,
Quarry Tile and Paver Tile With Portland Cement Mortar.

1.2 American Society for Testing and Materials (ASTM) Publications:

C144-76 Aggregate for Masonry Mortar.

C150-77 Portland Cement.

C267-71 Method of Test for Chemical Resistance of Mortars.

C307-61(1971) Tensile Strength of Chemical-resistant Resin Mortars.

C321-64(1971) Bond Strength of Chemical-resistant Mortars.

C395-74 Specification for Resin-type Chemical-Resistant Mortars.

C413-75 Method of Test for Absorption and Apparent Porosity of
Chemical-Resistant Mortars.

D638-76 Test for Tensile Properties of Plastics.

1.3 Tile Council of America (TCA):

137.1-76 Recommended Standard Specification for Ceramic Tile.

2. QUALITY CONTROL: Approvals, except those required for field

installations, field applications, and field tests, shall be obtained before

delivery of material or equipment to the project site.

2.1 Manufacturer’s Qualifications: Materials manufacturer shall have a
factory-trained and field-experienced representative on Job site to instruct

and observe on-site installation.

2.2 Tests:

2.2.1 Chemical Resistance: Testing of mortar and grout shall be in

accordance with ASTM C267, except as modified herein. Test specimens shall be

immersed in the test solutions for 28 days, and the solutions shall be

maintained continuously at room temperature. The test specimens shall not

have a change in weight of more than 5 percent of their weight before

immersion, or a compressive strength of less than 90 percent of the

05-77-7526
09330



compressive strength of specimens that have aged in air at 70 to 80 degrees

Fahrenheit during the total test period. Mortar and grout shall be tested for

chemical resistance to the following solutions:

(a) Acetic acid, 10 percent.
(b) Citric acid, 40 percent.
(c) Lactic acid, 10 percent.
(d) Sodium hypochlorite, 2 percent.
(e) Trisodium phosphate.
(f) Household ammonia.
(g) Sugar, saturated solution.
(h) Vegetable oil.

2.2.2 Physical Properties: After curing for seven days at 70 to 80
degrees Fahrenheit, the mortar and grout shall: (I) have a water absorption
of not more than 0.5 percent when tested in accordance with ASTM C413; (2)
have a hardness of not less than 90 percent of its initial hardness
immediately before exposure, when tested after being exposed for 6 hours at
200 degrees Fahrenheit. Hardness tests shall be made on 3/8-inch by 3/4-inch
by 4-inch samples with a Barcol Hardness Tester, within 30 seconds after the
samples are removed from the oven.

3. SUBMITTALS:

3.1 Sample Panel: A sample panel of quarry tile on plywood
approximately 2 feet by 2 feet, shall be submitted and approved before work is
started. The panel shall show the workmanship, Jointing, color range of tile
units, control and expansion joint, and color of grout. The work throughout
the project shall match the approved sample.

3.2 Tile Certification: A Master Grade Certificate shall be submitted
for all tile, prior to shipment, certifying the grade, type and quantity of
material. Tile covered by Master Grade Certificates shall bear certification
marks on cartons or labels. Certificate shall be submitted in triplicate and
made out in the form shown in TCA 137.1. In lieu of Master Grade Certificate
and certification marks, certificates may be submitted as specified herein.

3.3 Manufacturer’s Installation Instructions: Two copies of the
manufacturer’s installation/cleaning instructions and safety requirements, and
an estimated quantity of materials per 100 square feet of floor of the size
tile to be provided shall be submitted and approved.

3.4 Samples: The following tile samples of the actual tile to be
provided shall be submitted and approved before work is started.

(a) Quarry Tile: Four tiles in duplicate ranges of shades of each
color.

(b) Trim Units: Duplicate pieces of each color, finish, and type.
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(c) Mortar and Grout: Duplicate pieces of each color of mortar and
grout.

(d) Expansion and Control Joint Material:
each color of joint filler.

Duplicate samples of

3.5 Certificates: Submit certificates from the manufacturer attesting
that the following products conform to all requirements of this specification
and of reference documents:

Quarry tile

Acid-resisting mortar and grout
Expansion and control joint material

3.5.1 Sample Certificate: The certificate shall not contain statements
that could be interpreted to imply that the product does not meet all
requirements specified, such as "as good as"; "achieve the same end use and
results as materials formulated in accordance with the referenced
specification"; "equal or exceed the service and performance of the specified
material". The certificate should simply state that the product conforms to
all requirements specified.

SAMPLE CERTIFICATE

The manufacturer hereby certifies that the following products being furnished
for this project conform to all requirements of the project specifications and
of the reference specifications listed.

MANUFACTURER AND PRODUCT REFERENCE SPECIFICATIO

John Doe Company
Portland Cement, Type I ASTM C150-77, Type I.

SIGNATURE AND TITLE

3.6 Certified Test Reports: Submit certified copies of the reports of
all tests required in reference publications or specified herein for the
products listed hereinafter. The tests shall have been performed in a
laboratory meeting the requirements of the Quality Control Section of Division
1. The tests shall have been performed within 3 years of the date of
submittal of the copies. Test reports shall be accompanied by certificates
from the manufacturer certifying that the tested products are of the same
type, quality, manufacture, and make as those being furnished for this
project.

Acid-resisting mortar and grout
Expansion and control Joint materials

3.7 Shop Drawings: Shop drawings shall be submitted and approved before
delivery of materials to the site. Shop drawings shall show layout, dimen-
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sions, locations of expansion and control joints, and details.. ENVIRONMENTAL CONDITIONS: Tile work shall not be started unless the
ambient temperature of the area in which the work occurs is at least 60
degrees F and risinE, and the slab temperature is not less than 60 degrees F.
The slab temperature shall be determined by placinE a thermometer on the slab.
The room and slab temperature shall be maintained without interruption while
the work is beir done and for at least three days after the completion of the
work.

5. DELIVERY AND STORAGE: Materials shall be delivered to the site in
the manufacturers’ original unbroken packaEes or containers which are labeled
plainly with the manufacturers’ names and brands. Tile containers shall be
grade marked. Materials shall be stored in dry locations and shall be handled
in a manner that will prevent the inclusion of foreign materials and damage by
water, dampness, or temperature extremes. Immediately before use, materials
shall be stored in the area in which they will be used at temperatures not
lower than 60 degrees F for not less than 2 hours.

6. GENERAL REQUIREMENTS: Quarry tile shall be applied in acid-resisting
resin mortar only by appliers who are specifically authorized or licensed by
the resin manufacturer. Except where specified otherwise herein, mortar shall
be handled, stored, mixed, and applied in accordance with the manufacturer’s
printed instructions, including all recommended safety requirements. Tile
work shall not be started until the roughing-in for plumbing, heatinE,
ventilatinE, air conditioning, and electrical work has been completed and
tested. The work for all other trades in the area where tile work is to be
done shall be protected from damage.

6. Expansion and Control Joints: Locate expansion and control Joints
in floor tile over Joints in structural floors where subfloor materials

chanEe; where tile abuts restraining surfaces such as perimeter walls, curbs,
columns and pipes, at intervals of 20 feet each way in large areas, and
elsewhere as indicated. Locate expansion and control Joints in wall base over
masonry control Joints, where back-up materials chane, at intervals of 20
feet in lon walls, and elsewhere as indicated. Construct expansion and
control Joints same width as tile Joints but not less than I18 inch nor more
than II inch wide. Utilize removable wood strip to establish Joint width,
and extend Joint completely through tile and settinE bed.

7. MATERIALS:

7.1 Quarry Tile: Quarry tile shall be Standard Grade, 6 inches by 6
inches by I/2 inch thick conformin to TCA A137.1, except water absorption
shall not exceed 2 percent. uarry tile shall be of color indicated. Quarry
tile shall be of the slip-resistant type contalnin an abrasive aggregate
uniformly impregnated into the face surface of the tile. The arasive
aEgregate shall be fused aluminum oxide or other rustproof aggregate of
comparable hardness havin a grain size smaller than 16 mesh and larger than
100 mesh (US Standard Sieve Sizes). The tile provided shall contain a
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population of grains in the surface between 50 percent and 150 percent, on the

average by count, as that contained in the approved sample.

7.1.1 Quarry Tile Trm Units: Trim units shall be Standard Grade,
conforming to TCA A137.1. Trim units shall match floor units in appearance
and composition. Cove base shall be provided around the perimeter of floors.

Rounded internal and external corners with I/2-inch minimum radius shall be

provided by using appropriate matching corner units.

7.2 Acid-Resistin Mortar: Acid-resisting mortar (chemical), conforming

to ASTM C395, shall be provided for setting beds and Joints (g/out) of quarry
tile floors. Acid-resisting mortar shall be furan resin mortar. When com-

pletely set and hard, the mortar shall be free from offensive odors. Furan
resin-type mortar shall be a two-component mix consistin of a liquid furan

resin and a powder. The liquid shall not contain any non-polymerizable

solvent or more than 3 percent water, by weiEht. The powder shall consist of

a hardener and an inert filler.

7.3 Expansion and Control Joint Materials:

7.3.1 Joint Filler: Two component filler, calkinE grade for vertical

Joints and pourin grade for horizontal Joints. Color shall be black.

Physical properties of Joint filler shall be as follows:

Calkin Pouring
Grade

Cured Mortar Density, ibs./cu.ft. 40-42 92

Tensile Strength, psi (ASTM C307)
after 14 days 70 degrees F

300 1130

Tensile Eloration %(ASTM D638)
after 30 days @ 70 degrees F 50 50

Compressive Yield, psi
after 28 days 70 degrees F 700 1500

Bond Strerth, psi (ASTM C321
after 28 days @ 70 degrees F

250 greater than
strength of
concrete

Moisture Absorption
(ASTM C13) approx. approx.

Hardness,
after 28 days @ 70 degrees F (Shore A) 70(Shore D)

Minimum setting temperature
(temperature of adjacent surfaces)

50 degrees F
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7.3.2 Joint Primer: Type recommended by Joint filler manufacturer.

7.3.3 Back-up Material: Type recommended by Joint filler manufacturer.

7. Portland Cement: ASTM C150, Type I.

7.5 Sand: ANSI AI08.1 and ASTM CI, washed clean and graded.

7.6 Acid and Alkali Resistant Paint: Type recommended by acid-reslsting
mortar manufacturer.

7.7 Water: Clean and potable.

7.8 Grout:
Mortar".

Same as specified in paragraph entitled "Acid-resisting

7.9 Wax: Opaque, white, specially compounded wax for use on exposed
surfaces of acid-resisting quarry tile, and of type recommended by acid
resisting mortar manufacturer.

7.10 Metal Lath: Metal lath shall be as specified in section entitled
"Metal Lathing".

7.11 Tie Wire: Galvanized, annealed, 16 gauge steel wire for securing
metal lath.

7.12 Metal Dividing Strips: Provide at Joints where floor tile abuts
and is flush with other types of floor finishes, except at doors where
thresholds are provided. Dividing strips shall be the heavy-top terrazzo
type, fabricated from brass or zinc alloy, approximately 1/16-inch thick with
a 11-inch thick top, and a depth equal to the thickness of the tile plus the
mortar bed and the setting bed.

8. MORTAR BED:

8.1 General: Mortar bed materials shall be measured in approved
containers which will insure that the proportions of materials specified
hereinafter will be controlled and accurately maintained during the progress
of the work. Measuring materials with shovels ("shovel count") will not be
permitted. Mortar shall be mixed in proportions by volume, in approved mixing
machines or mortar boxes. The quantity of water shall be controlled
accurately and uniformly. The aggregates shall be introduced and mixed in
such a manner that the materials will be distributed uniformly throughout the
mass. A sufficient amount of water shall be added gradually, and the mass
further mixed until a mortar of the plasticity necessary for purposes intended
is obtained. Mortar boxes, pans, floor slabs, and mixer drums shall be kept
clean and free from debris or dried mortar. Mortar shall be used before the
initial setting of the cement has occurred; retempering of mortar in which
cement has started to set will not be permitted. Anti-freeze compounds,
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salts, or any other substance used to lower the freezing points of mortar,
will not be permitted.

8.2 Proportions: Mortar bed shall be mixed in the following proportions
(parts by volume): One part Portland cement, three parts sand, with
sufficient water to yield a nearly dry mix.

8.3 Preparation of Structural Floor Slabs: Structural floor surfaces to
receive tile shall be clean, free of dust, dirt, oii, grease, and other
deleterious substances and shall have a level surface within a tolerance of
I/-inch in 10 feet.

8.4 Installation of Mortar Bed: Installation of mortar bed shall
conform to ANSI A108.1, unless otherwise directed by acid-resistlng mortar
manufacturer.

9. INSTALLATION OF METAL LATH: Metal lath shall be installed in
accordance with section entitled "Metal Lathing".

10. INSTALLATION OF SCRATCH COAT: Installation of scratch coat to metal
lath shall be in accordance with section entitled "Plastering and Stuccoing".

11. APPLICATION OF QUARRY TILE FLOORING IN ACID-RESISTING MORTAR:
Before tile is applied, the mortar bed as specified in paragraph entitled
"Mortar Bed" shall be tested for levelness or uniformity of slope by flooding
it with water. Areas where water stands deeper than I/8-inch shall be filled,
leveled, and retested before the setting bed is applied. Floor tile and trim
units shall be applied in acld-resisting mortar in accordance with the
manufacturer’s directions, except as specified otherwise herein.

11.1 Preparation of Tile: Prior to application, the face surfaces of
quarry tile floor and trim units shall be factory-coated or field-coated with
hot paraffin wax to produce a thin continuous film. Wax shall be applied in
such manner that it will not get on edges or backs of tile. Tile shall be
handled in a manner that will prevent the waxed surfaces of units from
touching the backs or edges of other units. Tile with wax on edges or backs
shall be rejected and removed frem the Job.

11.2 Preparation of Mortar Bed and Scrach Coat for Furan Setting Beds:
Mortar bed and scratch coat shall be (I) etched with a solution of one part
mtwiatlc acid (31.5 percent, technical grade) and two parts clean water, by
volume, applied to deck by brush or garden spray until the solution runs; (2)
rinsed thoroughly with water; and (3) allowed to dry. Beds and other surfaces
which will be in contact with the setting bed shall be coated with a liberal
application of cutback asphalt primer. In lieu of the surface preparation
specified, other methods of surface preparation recommended by the manufactur-
er may be provided, as approved. Proof of satisfactory experience with the
recommended method of surface preparation for a period of not less than 5
years shall be submitted with the manufacturer’s instructions.
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11.3 Setting Bed: A continuous setting bed of acid-resisting mortar,
not less than I/8-inch thick shall be applied with straight-edge trowels to an
area that can be tiled during the "open time" of the mortar. Notched trowels
may be used, provided that the notches are not less than 3/8-inch deep and the
space between notches is not more than twice the width of the notches. Mortar
shall be applied to the backs of the tiles to completely fill all grooves.
Tile shall be placed into the setting bed and beaten lightly to a true plane.
Tile shall be levelled as it is placed, and suitable gauging strips shall be
used to insure uniform joints, I/-inch minimum and 3/8-1rich maximum width.
The setting bed shall be allowed to cure sufficiently to anchor the tile in
place, not less than 2 hours, at a floor temperature of not less than 60
degrees Fahrenheit.

11. Mortar Joints: After the setting bed has cured, Joints shaii be
filled with resin mortar. The mortar shall be spread on the surface of the
tile and worked into the open Joints with a trowel or rubber squeegee, pushed
diagonally across the joints. Joints shall be filled cumpletely flush with
the top surfaces of the tile. Excess mortar shall be removed with one pass of
the trowel or squeegee in order to prevent imperfect filling and low Joints.
Voids, pinholes, and depressions shall be filled immediately with additional
mortar. The completed Joints shall be protected from traffic and permitted to
harden for not less than 72 hours.

Expansion and Control Joint Materials:

11.5.1 General: Conform to the safety precautions and other pertinent
recommendations of the Joint filler manufacturer.

11.5.2 Cleaning:
blast or vacuum.

Immediately prior to filling, clean Joints by air

11.5.3 Placing: Commence placing Joint materials after all construction
is nearing completion. Prior to filling, fully pack the Joints with back-up
material to within I/2 inch of the finished floor level and apply a uniform
coat of primer to all contact surfaces. Mix Joint filler in small quantities
in accordance with manufacturer’s instructions. Fill Joints flush with
finished floor level in two passes using a plastic squeeze bottle. Apply
calking grade to vertical Joints using a trowel or calking gun. Exercise care
to prevent overfilling. Remove any excess with a straight edge prior to
setting, or by grinding after setting.

11.6 Cleaning: After the Joints have hardened, tile surfaces shall be
scrubbed and washed with steam or hot water to melt the wax coating and remove
excess mortar. Remnants of resin mortar shall be removed with wide-bladed
paint scrapers or other tools that will not damage tile. Tile shall be rinsed
with clean warm ter applied with a flat sponge. Excess water shall be
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removed from the floor, and the floor shall be left reasonably dry when work

is completed. Tile from which mortar cannot be removed from the surface

without damage to the tile shall be removed and replaced.

---END---
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SECTION 09500. ACOUSTICAL TREATMENT

I. APPLICABLE PUBLICATIONS: The following publications of the issues

listed below, but referred to elsewhere by basic designation only, form a part

of this specification to the extent indicated by the references thereto:

1.1 Federal Specifications:

QQ-W-423B
QQ-W-461G
QQ-N-281D

SS-S- 118B

Wire, Steel, Corrosion-resisting.

Wire, Steel, Carbon (Round, Bare and Coated).
Nickel-copper-alloy Bar, Plate Rod, Sheet, Strip, Wire,

Forgings, and Structural and Special Shaped Sections.

Sound-controlling Blocks and Boards (Acoustical Tiles and

Panels, Prefabricated).

1.2 American Society for Testing and Materials (ASTM) Publications:

C635-76

C636-76

E90-75

E413-73

Metal Suspension Systems for Acoustical Tile and Lay-in

Panel Ceilings.
Installation of Metal Ceiling Suspension Systems for

Acoustical Tile and Lay-in Panels.
Laboratory Measurement of Airborne-sound Transmission Loss
of Building Partitions.
Determination of Sound Transmission Class.

1.3 Acoustical and Insulation Materials Association (AIMA):

AMA-I-II-1967 Ceiling Sound Transmission Test by Two-room Method.

2. QUALITY CONTROL: Approvals, except those required for field

installations, field applications, and field tests shall be obtained before

custom fabrication is started and before delivery of materials or equipment to

the project site.

3. SUBMITTALS: Items in the following lists which are followed by (CO)
shall be approved by the Contracting Officer.

3.1 Certificates: Submit certificates from the manufacturer attesting

that the following products conform to all requirements of this specification
and of reference documents:

Acoustical units (CO)
Suspension systems (CO)
Screws and Washers (CO)

3.1.1 Sample Certificate: The certificate shall not contain statements
that could be interpreted to imply that the product does not meet all

requirements specified, such as "as good as"; "achieve the same end use and

results as materials formulated in accordance with the referenced specifica-

tion"; "equal or exceed the service and performance of the specified
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material". The certificate should simply state that the product conforms toall requirements specified.

SAMPLE CERTIFICAT
The manufacturer hereby certifies that the following products being furnishedfor this project conform to all requirements of the project specifications andof the reference specifications listed:

MANUFACTURER AND PRODUCT

John Doe Company
Ceiling Suspension Systems
No. 6201

REFERENCE SPECIFICATION

ASTM C635, Intermediate Duty

SIGNATURE AND TITL
3.2 Certified Test Reports: Submit certified copies of the reports ofall tests required in reference publications or specified herein for theproducts listed hereinafter. The tests shall have been performed in aaboratory meeting the requirements of the Quality Control Section of DivisionThe tests shall have been performed within 3 years of the date ofsubmittal of the copies. Test reports shall be accompanied by certificatesfrom the manufacturer certifying that the tested products are of the sametype, quality, manufacture, and make as those being furnished for thisproject.

3.3 Catalog Data: Submit complete descriptive literature for each typeof each of the following items. Data which describe more than one type, size,model, or item shall be clearly marked to indicate which type, size, model, oritem the Contractor intends to provide. Data shall be sufficient to showconformance to specified requirements.

Acoustical units (CO)
Suspension systems (CO)
Screws and Washers (CO)

3.4 Shop Drawings: Submit complete shop drawings for the followingitems. Show layout
information necessary for fabrication and installation of the item.

details, materials, dimensions, finishes, and all

Suspension systems (CO)
Speaker grille acoustical unit assemblies
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3.5 Samples:
following items:

Submit one sample of each type and size of each of the

Acoustical units (CO)
Suspension systems (CO)
Fasteners (CO)
Speaker grille acoustical units (CO), mounted on speaker back box with
speaker. Coordinate with Division entitled "Electrical".
Screws and Washers (CO)

4. DELIVERY AND STORAGE: Deliver acoustical units to the site in the
manufacturer’s original unopened containers with brand name and type clearly
marked. Carefully handle and store material under cover in dry, watertight
enclosure. Immediately before installation, store acoustical units for not.
less than 24 hours at the same temperature and relative humidity as the space
where they will be installed.

5. ENVIRONMENTAL CONDITIONS: A uniform temperature of not less than 60
degrees F nor more than 80 degrees F and a relative humidity of not more than
75 percent shall be maintained continuously before, during, and after
installation of acoustical units.

6. CEILING SOUND TRANSMISSION CLASS AND TEST: Ceiling sound trans-
mission class (Ceiling STC) shall be as specified. STC range of acoustical
units shall be determined in accordance with AIMA Method of Test AMA-I-II and
reported in accordance with the appendix to ASTM E90 for 11 frequency data or
ASTM E413 for 16 frequency data. Test ceiling shall be continuous at the
partition and shall be assembled in the suspension system in the same manner
that the ceiling will be installed on the project.

7. MATERIALS: Materials shall conform to the publications listed and
the requirements specified hereinafter.

7.1 Acoustical Units: Acoustical units shall conform to SS-S-118, Class
25. All units other than lay-in tiles shall be slotted or kerfed to engage
supporting members on at least four edges. Acoustical units "AM-I" and "AM-2"
shall be utilized as speaker grilles where indicated. Speaker grille
acoustical units shall be provided with I/8 inch diameter holes factory
pre-drilled 1-1nch on centers each way as indicated. Screws shall be
self-tapping oval head screws; washers shall be finishing washers. Both
screws and washers shall be painted white in color to match acoustical units.

7.1.1 Panels for Exposed-grid System:
Acoustical Material "AM-I".

Indicated on drawings as

(a) Type: III.

(b) NRC Grade: 60 to 70 when tested on mounting No. 7, SS-S-118.

(c) Pattern: h, as indicated.
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(d) Nominal Size: 2 by 2 by 3/ inches.

(e) Edge Detail: Trimmed and butt.

(f) Finish: Factory-applied white vinyl paint and heat-cured

(g) LR Grade: I.

7.1.2 Tile for Concealed Accessible Grid System (Upward and Downward
Access): Indicated on drawings as Acoustical Material "AM-2".

(a) Type: Ill.

(b) NRC Grade: 60 to 70 when tested on mounting No. 7, SS-S-118.

Pattern: h, as indicated.Cc)

Ce)

Cf)

Cg)

Ch)

Nominal Size:

Edge Detail:

Joint Detail:

12 by 12 by 3/ inches.

Square.

Kerfed and rabbeted.

Finish: Factory-applied white vinyl paint and heat-cured.

LR Grade:

7.1.3 Tiles for Concealed Accessible Grid System (Upward Access Only):
Indicated on drawings as Acoustical Material "AM-3".

(a) Type: VII.

(b) Pattern: a, as indicated.

(c) NRC Grade: 55 to 65 when tested on mounting No. 7, SS-S-118.

(d) Nominal Size: 12 by 12 by 5/8 inches.

(e) Edge Detail: Kerfed and rabbeted.

(f) Finish: Baked white enamel, two coats on exposed surfaces,
one coat on edges.

(g) LR Grade:

7.2 Suspension Systems: Suspension systems shall be exposed-grid type
conforming to heavy-duty system of ASTM C635 for Acoustical Material "AM-I",
concealed accessible (upward or downward access) type conforming to inter-
mediate-duty system of ASTM C635 for Acoustical Material "AM-2", and concealed
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accessible (upward access only) type conforming to intermediate-duty system ofASTM C635 for Acoustical Material "AM-3". Modify suspension systems to acceptspeaker grille back box as required. Suspension systems shall be completely
compatible with the acoustical units. Surfaces exposed to view shall be of
uniform width and shall be aluminum or steel with a factory applied whitebaked enamel.

7.3 Edge or Wall Molding: Edge or wall molding shall be aluminum orsteel with a factory applied white baked enamel finish. Wail molding shallhave a flange of not less than 15/16 inch and shall be provided with insideand outside corner caps.

7.4 Wire: QQ-W-461, composition 1010 soft annealed, finish 5 (zinccoated), Class I; except provide QQ-W-423, composition 302 or 304, Condition A
annealed stainless steel wire or QQ-N-281, Class A, Form 7,nickel-copper-alloy wire for suspended ceiling under concrete roof slabs andwhere plenum is used for air-circulating systems. Wire shall be not less than
0.1055 inches in diameter (12 gage).

8. INSTALLATION: All interior finish work such as plastering orconcrete work shall be completed and dry before installation. All mechanical,
electrical, and other work above the ceiling llne shall be completed and
approved prior to the start of acoustical ceiling installation. Acoustical
work shall be provided complete with all necessary fastenings, clips, andother accessories required for a complete installation. Mechanical fasteningsshall not be exposed in the finished work.

8.1 Suspension Systems: Installation of suspension systems shall meetthe requirements of STM C636. Hangers shall be lald out for each individualroom or space. Hangers shall be placed to support framing around beams,ducts, columns, grills, and other penetrations through ceilings. Wherever theweight of a lighting fixture causes the total dead load to exceed the deflec-tion capability of the ceiling suspension system, the fixture load shall be
supported by supplemental hangers located as close as practleable to eachcorner of the fixture. Main runners and carrying channels shall be kept clearof abutting walls and partitions. At least two main runners shall be providedfor each ceiling span.

8.1.1 Edge or Wall Moldings: Metal edge moldings or channels shall beprovided along the perimeter of the acoustical ceiling in each room, space orpanel.

8.1.2 Ceiling Tiles: Edges of ceiling tiles shall be in close contactwith metal supports, with each other, and in true alignment. Units shall bearranged so that units less than one half width are minimized. Installspeaker grille acoustleal units where indicated in accordance with approvedshop drawings to meet the approval of the Contracting Officer.

---END---
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SECTION 09531. SHEET LEAD SOUND BARRIER

I. APPLICABLE PUBLICATIONS: The followln publications of the issues

listed below, but referred to thereafter by basic designation only, form a

part of this specification to the extent indicated by the references thereto.

1.1

QQ-L-201F
&Am2

Federal Specification:

Leid Sheet.

2. QUALITY CONTROL: Approvals, except those required for field

installation, field application and field tests, shall be obtained before

delivery of materials to the project site.

3. SUBMITTALS:

3.1 Tests and Certificates: The testing requirements for materials

incorporated in referenced documents will be waived provided the Contractor

submits certificates from the manufacturer stating that materials furnished

for this project conform to all requirements of this specification and the

referenced documents. Copies of the test reports need not be submitted except

as specifically requested by the Contractin Officer.

3.1.1 Sample Certificate: The certificate shall not contain statements

that could be interpreted to imply that the product does not meet all

requirements specified, such as "as good as"; "achieve the same end use and

results as materials formulated in accordance with the referenced

specification"; "equal or exceed the service and performance of the specified

material". The certificate should simply state that the product conforms to

all requirements specified.

SAMPLE CERTIFICATE

The manufacturer hereby certifies that all followin products bein furnished

for this project conform to all requirements of the project specifications and

the respective reference specifications:

MANUFACTURER AND PRODUCT EFERENCE SPECIFICATION

John Doe Company
Sheet Lead Sound
Barrier

QQ-L-201

SIGNATURE AND TITLE

3.2 Shop Drawings: Shop drawings shall be submitted and approved before

delivery of materials to the site. Shop drawings shall show layout,

elevation, sections, details, materials, dimensions, and all information

necessary for installation.
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3.3 Samples: The following samples of materials shall be submitted and
approved before work is started.

(a) Sheet Lead Sound Barrier: Two units, 12 inches by 12 inches.
(b) Tape: One roll.
(c) Anchors: Two of each type.
(d) Staples: Two of each type.
(e) Sealant: One tube.

3.4 Manufacturer’s Installation Procedures: Manufacturer’s currently
recommended installation procedures shall be submitted and approved.
Installation procedures shall accompany shop drawings.

4. DELIVERY, STORAGE AND PROTECTION: Materials shall be delivered to
the site in the original sealed containers or packages and shall bear the
manufacturer’s name and brand designation. Materials shall be stored and
handled in a manner to protect them from damage during the entire construction
period.

5. MATERIALS:

5.1 Sheet Lead Sound Barrier: Lead sheet, 1/64 inch thick, weight of
pound per square foot, supplied in rolls of 4 feet by 25 feet, with lead
composition conforming to QQ-L-201, Grade C.

5.2 Tape: Pressure sensitive adhesive tape of type recommended by sheet
lead sound barrier manufacturer.

5.3 Anchors: Type recommended by sheet lead sound barrier manufacturer,
except explosive type fasteners not permitted.

5.4 Staples: Type and size as recommended by sheet lead sound barrier
manufacturer.

5.5 Grounds: Fire retardant treated, of type and size indicated and
specified under section entitled "Rough Carpentry".

5.6 Sealant: Type recommended by sheet lead sound barrier manufacturer.

6. INSTALLATION:

6.1 Inspection: Examine surfaces which receive sheet lead sound
barrier. Report all unsatisfactory conditions. Do not commence work until
all unsatisfactory conditions have been corrected. Commencement of work
constitutes acceptance of surfaces. All mechanical, electrical, and all other
work above the finished ceiling line shall be completed and approved prior to
commencement of work.

6.2 Sheet Lead Sound Barrier: Wrap top edge of sheet lead sound barrier
I-I/2 turns around ground strip after notching the corners and folding back
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onto the sheet I-I/2 inches of each vertical edge to provide for an overlap
joint at the starting wall and with the following sheet. Insert a strip of 3
inch wide tape against the underside of the fold leaving I-I/2 inch exposed in
preparation for joining to the following sheet. Fasten ground and the sheet
to underside of slab with anchors spaced 8 inches on centers and 2 inches from
each end of each ground. Insure sheet drapes from top edge of ground strip.
On the following sheet allow for the I-I/2 inch overlap at each end but do not
fold back onto the sheet at the end to be joined to the first sheet. When the

ground of the second sheet is butted against that of the first sheet, the
mating edges of the two sheets will coincide. Fold the exposed half of the
tape over the mating edge of the second sheet and set the adhesive by raising
the seam and creasing the tape enclosing the overlapped edge of the two
sheets. Secure by pinch stapling on 6 inch centers or folding over and crimp
to form a standing seam. Provide drape at bottom of each sheet as detailed.
Use tape or sealant around perimeter where necessary to provide air-tight fit.
When sheet lead sound barrier is penetrated by ducts, slit the area
diagonally, fold the flaps onto duct and tape in place. Fold and crimp
vertical edges above and below the duct into tight standing seam. When sheet
lead sound barrier is penetrated by pipes, fold a I-I/2 inch vertical tuck at
a point vertical to the point of penetration of pipe. Slit apex of tuck up
from bottom of sheet to point of penetration and make orange peel slits to
accommodate the pipe diameter. Drape lead sheet over obstruction and mold
tabs tightly against same. Tape securely in place. Pinch together the slit
edges and form a standing seam in the tuck above and below the obstruction.
Repair or replace all damaged sheet lead sound barriers at no additional cost
to the Government. The installed sheet lead sound barrier shall be air and
sound tight.

---END---
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SECTION 09562. SLAT FLOORING

I. APPLICABLE PUBLICATIONS: The following publications of the issues
listed below, but referred to thereafter by basic designation only, form a

part of this specification to the extent indicated by the references thereto:

1.1 Federal Specifications:

UU-B-790A Building Paper, Vegetable Fiber; (Kraft, Water-proofed,
Water Repellent and Fire Resistant).

1.2 American Society for Testing and Materials (ASTM) Publications:

D226-75 Asphalt-saturated Roofing Felt for Use in Membrane
Waterproofing and Built-up Roofing.

1.3 National Oak Flooring
Publications:

Manufacturer’s Association (NOFMA)

Guide to Hardwood Flooring Grades, 1978 Edition.

2. QUALITY CONTROL: Approvals, except those required for field
installations, field applications and field tests, shall be obtained before
delivery of materials or equipment to the project site.

3. SUBMITTALS:

3.1 Samples: Before delivery of materials to the building site, samples
of the following items in the quantities specified shall be submitted and
approved before work is started.

(I) Slat Flooring: Four of specie and type specified.
(2) Adhesives: Two one-pint cans of each type.
(3) Premoulded Cork Strips.: One 12-inch strip.
(4) Felt: Two pieces, 12 inches by width of roll.
(5) Building Paper: Two pieces, 12 inches by width of roll.
(6) Flooring Nails: Four of each type.

3.2 Certificates of Conformance: Unless specified otherwise, before
delivery of materials, certificates, in triplicate, from the manufacturer,
certifying that materials conform to requirements specified herein, shall be
submitted and approved. Labels or marking affixed to manufacturer’s products,
attesting that products meet requirements specified herein, will be accepted
in lieu of certificates.

4. DELIVERY AND STORAGE: Deliver all materials to the building site in
original unopened packages, bundles, or containers. Protect them against
dampness during shipment and after delivery. Store them under cover in a
well-ventilated building where they will not be exposed to extreme changes of
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temperature and humidity. Do not store materials in any buildings under
construction until all wet-applied building materials are dry. Packages,
bundles, or containers should not be opened until the flooring is to be
installed.

5. ENVIRONMENTAL CONDITIONS: The temperature of the location in which
strip flooring is to be laid and the location in which it is to be stored
shall not exceed 70 degrees F or be below 50 degrees F, and the relative
humidity shall not exceed 65 percent or be below 30 percent. When the
interior relative humidity exceeds 65 percent during or after installation of
flooring, sanding and finishing of Job-flnished flooring shall be delayed from
two to three weeks after completion of laying, unless directed otherwise.

6. MATERIALS:

6.1 Single Slat Flooring: Single slat flooring shall be unfinished,
Plain White Oak, Select and Better Grade conforming to NOFMA’s "Guide to
Hardwood Flooring Grades". Flooring shall have tongued and grooved sides,
ends double grooved with solid oak splines. Each strip of flooring shall be
3/4 inch thick, 2-I/4 inches wide, 9 inches long. Pattern shall be "Single
Herringbone". Single slat flooring shall be provided to match samples on
display at the office of the Contracting Officer.

6.1.1 Moisture Content: Flooring shall have a moistur content of not
less than 5 percent and not more than 12 percent at the time of shipment.

6.1.2 Finish: Flooring shall have a smooth surface and shall be without
applied finish. Provide job finishing as specified herein.

6.2 Threshold: Plain White Oak. Shape and size shall be as indicated.

6.3 Premoulded Cork Strips: Cork strips shall be 3/8-inch wide by depth
of flooring.

Do

6.4 Primer: Type recommended by flooring manufacturer.

6.5 Adhesive: Type recommended by flooring manufacturer.

6.6 Nonstaining Fibrated Kraft Building Paper: UU-B-790, Type I, Grade

67 Asphalt Saturated Felt: ASTM D226.

7. GENERAL REQUIREMENTS:

7.1 Single Slat Flooring on Concrete Slabs and Subflooring: The system
shall consist, essentially, of the application of single slat flooring on
concrete slabs and subflooring. The application shall be by means of
adhesive on concrete slabs and by means of nails on subflooring.
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7.2 Condition of Subfloors: Flooring shall not be installed on surfaces
that are unsuitable and will prevent a proper installation.

7.2.1 On Concrete Slabs: Before any work is begun, all defects such as
rough or scaling concrete, low spots and high spots, and uneven surfaces shall
have been corrected, and all damaged portions of concrete slabs shall have
been repaired. If concrete curing compounds or surface sealers have been

applied to the concrete slabs they shall have been entirely removed from the
slabs by approved sanding, or as recommended by flooring manufacturer. Level
of concrete slabs shall be as specified in section entitled "Cast In Place
Concrete".

7.2.2 On Subflooring: Damaged portions of subflooring shall have been
repaired; defective subflooring shall have been replaced; and loose or warped
subflooring shall have been renailed firmly, and protruding or loose nails
shall have been driven flush and firm.

7.3 Preparation for Adhesive-Applied Single Slat Flooring: Concrete
floor slab shall be swept clean. Spots of paint, plaster, masonry droppings,
grease, dirt, and all other foreign matter shall be removed. Apply primer at
a spread rate as recommended by the manufacturer. Over all primed areas,
apply adhesive, at a spread rate recommended by manufacturer, and into
adhesive lay one ply of felt lapping joints 2 inches. Apply second coat of
adhesive, at a spread rate recommended by manufacturer, and apply second layer
of felt, with felt joints staggered over the preceeding ply.

7.4 Prepareaton for Nailed Wood Flooring on Subflooring: Subflooring
over which nailed wood flooring is to be laid shall be covered with a layer of
asphalt saturated felt. Lap all edges of felt at least 2 inches and turn felt
up at least 2 inches behind baseboards.

8. INSTALLATION OF FLOORING:

8.1 General: The work of other trades shall be completed before
starting work specified under this section.

8.2 Installation of Single Slat Flooring on Concrete Slabs: Over second
layer of felt apply adhesive at a rate recommended by manufacturer. Into this
adhesive apply slat flooring, in pattern specified and in accordance with the
flooring manufacturer’s printed instructions. Install splines in accordance
with manufacturer’s recommendations.

8.3 Installation of Single Slat Flooring on Subfloorlng: In applying
slats with nails, lay slats with close Joints when nailing them to
subflooring. Drive slats firmly together and blind-nail each slat with at
least two 7-penny spiral or screw type flooring nails, unless otherwise
recommended by flooring manufacturer. Install splines in accordance with
manufacturer’s recommeadations. Face nailing not permitted.
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8.4 Expansion Spaces: Provide expansion spaces at walls and partitions
and elsewhere as recommended by flooring manufacturer. Install premoulded cork
strips in accordance with flooring manufacturer’s directions.

8.5 Thresholds: Install thresholds in accordance with manufacturer’s
recommendations. Face nailing not permitted.

9. SANDING AND FINISHING SLAT FLOORING:

9.1 Sanding: Sand floors to smooth and level surfaces, free of sanding
marks and in proper condition to receive the finish specified. After final
sanding or buffing sweep floors clean. Wipe off all foot marks.

9.2 Finishing: Finishing of slat flooring shall be as specified in
section entitled "Field Painting".

10. PROTECTION: After completion of laying, cover flooring immediately
with the nonstaining fibrated kraft building paper. Edges of paper shall be
taped.

---END---
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SECTION 09650. RESILIENT FLOORING

I. APPLICABLE PUBLICATIONS: The following publications of the issues

listed below referred to thereafter by basic designation only, form a part of

this specification to the extent indicated by references thereto:

1.1 Federal Specifications:

RR-T-650A
SS-A-701B
SS-T-312B
SS-W-40A
& Am
M-A-110B
& Am 2
M-A-115B

Treads, Metallic and Nonmetallic, Nonskid.

Asphalt Primer (for) Roofing and Waterproofing.
Tile, Floor; Asphalt, Rubber, Vinyl, Vinyl-Asbestos.
Wall Base; Rubber, and Vinyl Plastic.

Adhesive, Asphalt, Cut-Back Type (for Asphalt and

Vinyl-Asbestos Tiles).
Adhesive, Asphalt, Water Emulsion Type (for Asphalt and

Vinyl-Asbestos Tile).

2. QUALITY CONTROL: Approvals, except those required for field

installations, field applications, and field tests, shall be obtained before

delivery of material or equipment to the project site.

2.1 Tests and Test Reports: The testing requirements incorporated in
referenced documents will be waived provided the manufacturer submits

certificates that previously manufactured materials have been tested by
recognized laboratories, that such materials meet testing requirements
specified and that the tested materials is of the sme type quality,
manufacture and make as that furnished for this project. Copies of the test
reports need not be submitted except as specifically requested by the

Contracting Officer.

3. SUBMITTALS:

3.1 Samples: The following samples of flooring materials in each color
and pattern indicated or selected shall be submitted for approval before the
work is started:

(I) Floor tile
(2) Wall base
(3) Stair treads
(4) Edging strips
(5) Floor finish

3.2 Selection of Colors and Patterns: Colors and patterns shall closely
approximate colors and patterns indicated. Where colors and patterns are not
indicated the Contractor shall submit duplicate sets of the manufacturer’s
standard color chips, not less than 3 by 3 inches, for each type of flooring
and base to the Contracting Officer for selection.

(I) Field Tiles: Two of each type.
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(2) Base: One 9-inch lengths of each type.
(3) Stair Treads: One 9-inch lengths of each type.
(4) Edging Strips: One 9-inch lengths of each type.

3.3 Manufacturer’s Installation Procedures: Submit in triplicate,
current copies of the flooring manufacturer’s recommended standard
installation procedure for each type of flooring material for approval before
work is started.

3.4 Manufacturer’s Maintenance Data and Instructions: Submit in
triplicate, upon completion and prior to acceptance of the work, current
copies of the flooring manufacturer’s printed recommendations on maintenance
methods and products for each type of flooring material.

4. DELIVERY AND STORAGE: Materials shall be delivered to the job in
the manufacturer’s original unopened containers, with the brands and names
clearly marked thereon. All materials shall be carefully handled and shall be
stored in their original containers at not less than 70 degrees F for at least
48 hours before work is started. Containers shall not be opened until
inspected and accepted.

5. ENVIRONMENTAL CONDITIONS: Spaces in which flooring work is to be
performed shall be maintained between 70 degrees F and 90 degrees F at the
floor level for at least 48 hours prior to starting the work, during the time
work is performed, and for at least 48 hours after the work is completed. A
minimum temperature of 55 degrees F shall be maintained thereafter. Adequate
ventilation shall be provided to remove moisture and fumes from the area.

6. EXTRA STOCK: Upon completion of work, deliver additional tile,
base, and stair treads to the Government for use in repairs and maintenance.
Additional materials of each color shall be from the same lot as the materials
installed. Furnished tile, base, and stair treads in original boxes, properly
marked, in quantities listed below, and with colors in approximately the same
proportions as installed materials:

(I) VinylAsbestos Tile: 150 pieces.
(2) Wall Base: 120 lineal feet.
(3) Premolded Internal Base Corners:
(4) Premolded External Base Corners:
(5) Stair Treads: 12 pieces.

24 pieces.
24 pieces.

7. MATERIAL: Accessories shall be the approved standard products of
the manufacturer of the flooring. The color and pattern of tile shall be
uniformly distributed throughout the thickness of the tile. Variation in
shades and off pattern matches between containers will not be acceptable.
Flooring in any one continuous area or that used in replacement of damaged
flooring, in a continuous area, shall be from the same lot and have the same
shade and pattern. All materials specified to be of a type as recommended by
the manufacturer shall be subject to approval.
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7.1 Vinyl-Asbestos Tile: SS-T-312, type IV, and shall be 12 by 12

inches by I/8-inch thick.

7.2 Wall Base: SS-W-40, type II, styles A and B. Base shall be 4

inches high, 0.125-1nch thick, in colors indicated. Base shall be
sufficiently flexible to conform to irregularities in walls, partitions, and

floors. Premolded corners in matching size, shape, and color shall be

provided for all right-angle external and internal corners.

7.3 Stair Treads: RR-T-650, type A (rubber base), I/4-inch nominal

thickness, anti-slip commercial design.

7.4 Underlayment: Latex type as recommended by flooring manufacturer.

7.5 Primer: Cut-Back Type, SS-A-701.

7.6 Adhesives:

7.6.1 Adhesive for Vinyl-Asbestos Tile: 4M-A-110 and 4M-A-115.

7.6.2 Adhesive for Vinyl Wall Base: Special base adhesive as
recommended by wall base manufacturer.

7.6.3 Adhesive for Stair Treads: Type as recommended by stair tread
manufacturer.

7.7 Crack Filler:

7.7.1 Crack Filler for Concrete Floor Surfaces: Nonshrlnking cement
mortar.

7.7.2 Crack Filler for Walls: Type as recommended by the wall base
manufacturer.

7.8 Floor Finish: Hospital grade, non-skid, non buff S.C. Johnson Wax
Company’s "Complete".

7.9 Edging Strips: Beveled vinyl plastic, as approved.

8. INSTALLATIN:

8.1 Condition of Surfaces: Floor surfaces that are to receive flooring
shall be clean, thoroughly dry, smooth, firm, and sound; and they shall be
free from springiness, oil, paint, wax, dirt, curing compounds or any other
damaging material.

8.2 Preparation of Surfaces:

8.2.1 Concrete Floor Surfaces: All ridges or other uneven surfaces
shall be ground smooth. Cracks 1/16-inch or wider shall be cut out and filled
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with a crack filler as specified for this application. Latex underlayment
shall be provided to fill the remainin holes, cracks, and depressions, and

for smoothins, leveling, or feather edging the concrete. Chalky or dusty

surfaces shall be primed with an approved primer, recommended by the flooring

manufacturer after cleaning and removal of all loose particles.

8.2.2 Moisture Test for Concrete Floors: After concrete floor surfaces

have been cleaned, small patches of adhesive to be used shall be spread in

several locations in each room and allowed to dry or "set" overnight. If the

"set" adhesive can be peeled easily from the floor surfaces, the floor is not
sufficiently dry. The test shall be repeated until the adhesive adheres
properly. When the adhesive adheres tightly to the floor surface, the tile
shall be applied. If concrete floors are in contact with the ground or over
unventilated crawl spaces, small patches of primer shall be used in lieu of

adhesive to test for moisture.

9. APPLICATION: Installation shall be deferred until all other work

that might cause damage to the floorir has been completed. Flooring and

accessories shall be applied in accordance with the approved installation
procedure. Work shall be performed by workmen thoroughly experienced in the

application of such flooring. Adhesives shall be as specified for the

specific application. Adhesives shall be applied in accordance with the

adhesive manufacturer’s printed directions, unless specified or directed
otherwise. Flooring shall be applied in the patterns indicated, starting in

the center of the room or area, and working from the center towards the edges.

Tile lines and joints shall be kept square, symmetrical, tight and even; and
each floor shall be in a true, level plane, except where indicated as sloped.
Edge width shall vary as necessary to maintain full-size tiles in the field,
but no edge tile shall be less than one-half the field size, except where

irregular shaped rooms make it impossible. Flooring shall be cut to, and
fitted around, all permanent fixtures, built-in furniture and cabinets, pipes,
and outlets. Edges shall be cut, fitted, and scribed to walls and partitions
after field flooring has been applied. Edging strips shall be provided where

flooring terminates at points higher than the contiguous finished flooring,
except at doorways here thresholds are provided. Plastic strips shall be
secured with adhesive.

9.1 Application of Vinyl-Asbestos Tile: Concrete slabs in contact with
the ground or over unventilated crawl spaces shall be primed with
cut-back-type primer. Primer shall be worked into the surface of the

concrete, using the minimum quantity that will cover the surface completely
with a nonabsorptive base. Primer shall be allowed to become thoroughly dry
before adhesive is applied. Cut-back adhesive only shall be applied to primed
concrete floor surfaces. Either cut-back or emulsion-type adhesive shall be

applied to suspended concrete and hardboard surfaces. Tile Joints shall not
coincide with hardboard panel joints; do not fill joints between hardboard
panels. Tile shall be carefully laid in the pattern indicated and fitted so
that each tile is in contact with the adjoining tiles, and all Joints are
tight and in alignment.



9.2 Application of Wall Base: Wall base shall be applied after flooring
has been completed, and the wall surface to which the base is to be applied is
thoroughly dry. All cracks and voids in the wall shall be f11ed with a crack
filler as specified for this application. Irregular surfaces shall brought to
a smooth finish with a satisfactory smoothing compound. Special base adhesive
shall be applied to the back of the base with a notched trowel, leaving
approximately 114-inch bare space along the top edge of base. Where wall base
s used in conjunction with vinyl wall covering, cut vinyl wall covering off
at a point I/-inch below top of base and spread adhesive to the back of the
base as specified herein. The base shall immediately be pressed firmly
against the wall and moved gently into place, making sure that the toe is in
contact with the floor surface and the wall. The entire surface of the base
shall be rolled with a hand roller, and then the toe of the base shall be
pressed firmly against the wall with a straight piece of wood. Internal and
external corners shall be formed with base materials as specified herein.

9.3 Application of Stair Treads: Stair treads shall be carefully fitted
and securely bonded with an approved adhesive.

10. CLEANING: Immediately upon completion of the installation in a room
or an area, flooring and adjacent surfaces shall be dry-cleaned with an
approved cleaner to remove surplus adhesive. No sooner than 5 days after
installation, flooring shall be washed with an approved nonalkaline cleaning
solution, rinsed thoroughly with clear cold water. After floor surfaces are
completely dry, apply 3 coats of floor finish in accordance with floor finish
manufacturer’s recommendations. Bases and stair treads shall be cleaned but
do not apply floor finish to bases and stair treads.

11. PROTECTION: From the time of laying until acceptance, flooring
shall be protected from damage. Defects which develop, such as damaged,
loose, broken, or curled tiles, shall be removed and replaced.

---END---
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SECTION 09655. SEAMLESS FLOORING

I. APPLICABLE PUBLICATIONS: The following publications of the issues
listed below, but referred to thereafter by basic designation only, form a
part of this specification to the extent indicated by the references thereto:

1.1 Federal Specifications:

L-F-475A
& Am &
Int Amd 2

Floor Covering, Vinyl Surface (Tile and Roll, With
Backing).

SS-T-312B Tile, Floor: Asphalt, Rubber, Vinyl, Vinyl-asbestos.

1.2 Federal Standards:

Fed. Std. 501A/GEN Floor Coverings, Resilient, Nontextile Sampling and
Testing.

1.3 American Society for Testing and Materials (ASTM):

E84-77 Surface Burning Characteristics of Building Materials.

2. QUALITY CONTROL: Approvals, except those required for field instal-
ion, field application and field tests, shall be obtained before delivery
materials to the project site.

3. SUBMITTALS:

3.1 Tests and Certificates: The testing requirements for materials
incorporated in referenced documents will be waived provided the Contractor
submits certificates from the manufacturer stating that materials furnished
for this project conform to all requirements of this specification and the
referenced documents. Copies of the test reports need not be submitted except
as specifically requested by the Contracting Officer.

3.1.1 Sample Certificate: The certificate shall not contain statements
that could be interpreted to imply that the product does not meet all require-
ments specified, such as "as good as"; "achieve the same end use and results
as materials formulated in accordance with the referenced specification";
"equal or exceed the service and performance of the specified material". The
certificate should simply state that the product conforms to all requirements
specified.

SAMPLE CERTIFICAT

The manufacturer hereby certifies that all following products being furnished
for this project conform to all requirements of the project specifications and
the respective reference specifications:



MANUFACTURER NP PRODUCT REFERENCE SPECIFICATIQNS

John Doe Company
Polyvinylchloride Flooring
and Base ASTM E84

SIGNATURE AND TITLE

3.2 Samples: The following samples of materials in each color and

pattern indicated or selected shall be submitted for approval before the work

is started.

(a) Flooring: Incorporate welded joint, 12 inches by 12 inches.

(b) Welding Rod: 12 inches long.

(c) Base: Cove mold, 12 inches long, incorporate welded joint.

(d) Base: Zero-edge reducing strip with flange at top of integral

base, 6 inches long.

(e) Adhesive: One pint.

3.3 Manufacturer’s Installation Procedures: Submit current copies of

material manufacturer’s recommended standard installation procedure for

flooring material for approval before work is started.

3.4 Manufacturer’s Maintenance Data and Instructions: Submit, upon

completion and prior to acceptance of the work, current copies of flooring

manufacturer’s printed recommendations on maintenance methods and products for

flooring material.

3.5 Shop Drawings: Shop drawings shall be submitted and approved before

delivery of material to the site. Indicate on shop drawings the layout and

joint pattern in each area to be covered with seamless flooring and base,
showing material color and pattern and color of welding rods in Joints. Shop
drawings shall include details of installation of outside and inside corners
of integral base. Drawings shall include details of zero-edge reducing strip
with flange at top of integral base.

4. DELIVERY AND STORAGE: Materials shall be delivered to the Job in the

manufacturers’ original unopened containers, with the brands and names clearly
marked thereon. All materials shall be carefully handled and shall be stored
in their original containers at not less than 70 degrees F for at least 48
hours before work is started. Containers shall not be opened until inspected
and accepted.
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6.1 Seamless Flooring and Integral Base: Delete the second sentence an4
insert the following therefor: "Stock roll of flooring shall be approximately50 feet long, not less than 48 inches wide, and 0.080 inch or 2.0 mm thick."

5. ENVIRONMENTAL CONDITIONS: Spaces in which flooring work is to be
performed shall be maintained at 70 degrees F. at the floor level for at least
48 hours prior to starting the work, during the time work is performed, and
for at least 48 hours after the work is completed. A minimum temperature of
65 degrees F. shall be maintained thereafter. Adequate ventilation shall be
provided to remove moisture and fumes from the area.

6. MATERIALS:

6.1 Seamless Flooring and Integral Base: Flooring and integral base
shall be homogeneous (non-layered) polyvinylchloride, provided with welding
rods of the same material in matching or contrasting colors and being capable
of being welded into a seamless covering. --’- "0
f-- ^"_, ’. ,n .’. Material shall comply with
ASTM E84 (Hill-Burton/Hill-Harris). Integral base shall be a continuation of
the flooring, turned up the wall 4 inches over a prefabricated cove molding
and butted to a zero-edge reducing strip with flange. Seamless flooring and
base shall be provided in the colors and patterns to match samples on display
at the office of the Contracting Officer.

6.1.2 Indentation: Residual indentation shall be less than 6.4 percent
in accordance with SS-T-312, Paragraph 3.5.2, Type III. Difference between
initial thickness and thickness after recovery shall be not more than 0.0015
inches in accordance with L-F-475, Paragraph 3.6.

6.1.3 Flexibility: Material shall have complete flexibility permitting
bending over itself 180 degrees without cracking or surface damage and shall
pass requirements of Paragraphs 3.10.1 Type III, 3.10.1.1 and 3.10.1.2 of
SS-T-312.

6.1.4 Dimensional Stability: Change in linear dimension in either
direction shall be less than 0.06 percent in accordance with Paragraph 3.11,
Type III of Federal Standard 501, Method 6211. Change in linear dimension in
either direction shall be less than 0.07 percent in accordance with Paragraph
4.6.6 of L-F-475.

6.1.5 Flame Spread: When tested in compliance with ASTM E84 and of a
material thickness of 0.080 inch, the rate of flame spread shall be 70 or
less.

6.1.6 Fusion of Material: Welding rod and flooring material shall be
fused at least 65 percent through thickness of material and shall meet the
characteristics specified herein after welding.
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6.1.7 Chemical Resistance: Minimum resistance characteristics to

chemical exposure shall be as follows:

6.1.7.1 Notes: Refer to the Notes indicated by numerals in parentheses

in the last three columns of the following tabulations of characteristics:

(I) Resistant

(2) No Change

(3) Limited Resistance

(4) Unstable

(5) Minimum Swelling

(6) Minimum Swelling leaving permanent distortion

(7) Slight Bluish Stain

(8) Very Strong Bluish Stain

6.1.7.2 Tabulation of Chemical Resistance:

RECORD AFTER REMOVING
& CLEANING CHEMICALS
OM FLOOR

CONCEN-
AGENT TRATION

Acetic Acid, Aqueous 6
Ammonia, Aqueous Saturated
Boric Acid, Aqueous Any
Carbon Dioxide Any
Caustic Soda, Aqueous 4
Chromic Acid, Aqueous 0.5...10
Copper Sulfate, Aqueous Any
Exhaust Gas- CO Any
Exhaust Gas- HC Any
Ferric Chloride Any
Glucose, Aqueous Saturated
Hydrochloric Acid Any
Hydrogen Bromide, Aqueous Any
Hydrogen Peroxide Up to 80
Nitric Acid, Aqueous 15
Oxygen Any
Phosphoric Acid, Aqueous Any

TEMPERA- RESIS-
TURE - TANCE Hour 24 Hours
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20 (I) (2) (2)
40 (I) (2) (2)

60 (I) (2) (2)
40 (I) (2) (2)
4O (I) (2) (2)
2O (I) (2) (2)
60 (I) (2) (2)
60 (I) (2) (2)
60 (I) (2) (2)
60 (I) (2) (2)
20 (I) (2) (2)
60 (I) (2) (2)
40 (I) (2) (2)
20 (I) (2) (2)
20 (I) (2) (2)
60 (I) (2) (2)
60 (I) (2) (2)



Photo Fixing Baths Common Con-
centrate 40 (2) (2)

Potassium Hydroxide
Solution 15 20 ( (2) (2)

Potassium Salts, Aqueous Any 60 (I) (2) (2)
Sea Water Normal 40 ) (2) (2)
Silver Nitrate 10 60 (I) (2) (2)
Sodium Chloride Any 60 ( (2) (2)
Sulphuric Acid Up to 60 60 (I) (2) (2)
Urea, Aqueous Any 60 (I) (2) (2)
Urine 20 (1) (2) (2)
Acetic Acid 50 20 (3) (2) (2)
Aeetyllne 100 20 (3) (2) (2)
Butyrle Acid, Aqueous 20 20 (3) (2) (2)
Diesel Oils-pressure oll 100 40 (3) (2) (2)
Ethylene Glycol 100 40 (3) (2) (2)
Glycol I00 40 (3) (2) (2)
Lead Acetate, Aqueous 20 (3) (2) (2)
Potassium Hydroxide
Solution Concentrated 20 (3) (2) (2)

Acetone Any 20 (4) (5) (6)
Carbon Sulfide 100 20 (4)
Ethyl Acetate 100 20 (4) (2) (2)
Methylene Chloride 100 20 (4) (7) (8)
Phenol, Aqueous Any 20 (4)

6.2 Welding Rod: 4 mm in diameter.

6.3 Underlayment and Adhesive: Type recommended by flooring
manufacturer to meet the conditions of installation.

6,4 Cove Molding for Integral Base: Seamless flooring manufacturer’s
approved extruded plastic fillet strip, 3/4 inch radius, unless otherwise
indicated.

6.5 Cleaning Material: Type recommended by flooring manufacturer.

7, INSTALLATION: Installation of seamless flooring and integral base
shall be under the direct supervision of the material manufacturer’s technical
representative.

7.1 Inspection: Before commencing work, thoroughly examine all
underlying and adjoining work, surfaces, and conditions upon which work is in
any way dependent for perfect results. Report all conditions which affect the
work. No "waiver of responsibility" for incomplete, inadequate, or defective
or underlying and adjoining work, surfaces, and conditions will be considered,
unless notice of such unsatisfactory conditions have been filed and agreed to
in writing before work begins. Commencement of work constitutes acceptance of
surfaces.
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7.2 Cleaning: Remove all oil, grease, dirt, dust, debris, paint and
other detrimental matter in accordance with material manufacturer’s
recommendations.

7.3 Preparation of Surfaces: All ridges or other uneven surfaces shall
be ground smooth. Fill all holes and cracks with underlayment. Trowel with
underlayment, if required, to allow flooring to finish flush with adjoining
floors of other materials. Insure bar dividing strips are at proper height
and location.

7.4 Cove Molding: Install cove moldin8 at intersection of flooring and
vertical surfaces. Miter all interior and exterior corners,

7.5 Seamless Flooring and Integral Base: Installation shall be deferred
until all other work that might cause damage to the flooring has been
completed. Materials shall be installed in accordance with the approved
installation procedure. All joints shall be welded using equipment and
procedures developed by the flooring manufacturer. Welding shall consist of
routing out the Joint, inserting welding rod of proper size into the routed
joint, and thermally fusing the rod and each adjacent flooring unit into a
homogeneous seamless unit. Install flooring material over cove and extend to
indicated top of base and finish as indicated. Miter base at corners and weld
joints with welding rod. Upon completion of the welding, the surface across
the joint shall finish flush, free from recessed or raised areas. Upon
completion, all flooring and base shall be completely adhered to the substrate
throughout and free of bumps caused by installation over improperly prepared
substrate and/or loose particles covered by the flooring. All joints shall be
tightly fitted and welded throughout.

7,6 Cleaning and Finishing:

7.6.1 Cleaning: Remove excess adhesive and wash flooring and base
surfaces with cleaning material. Cleaning material shall be applied to the
surfaces in a diluted form by means of a scrubbing brush or by the use of a
polishing machine with a red nylon buffing pad. Remove the dissolved dirt by
dry mopping. Rinse surfaces with clean water and allow to dry. Remove stains
in accordance with manufacturer’s directions.

7.6.2 Finishing: Polish flooring and base surfaces with a white buffing
pad. Buff only after surfaces are clean and dry.

7.7 Protection: Protect installed work in accordance with material
manufacturer’s recommendations.
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7.8 Adjustments: Repair all work which has become damaged or defaced
during the course of construction at no cost to the Government. Welded Joints
shall be examined to verify that no voids exist between the welds and the
adjacent surfaces. Should voids exist, rewelding shall be performed so as to
produce a monolithic surface free from voids at the welded seams and high
and/or low spots.

---END---
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SECTION 09682. CARPET

I. APPLICABLE PUBLICATIONS: The following publications of the issues

listed below, but referred to thereafter by basic designation only, form a

part of this specification to the extent indicated by the references thereto:

1.1 Federal Specifications (Fed. Spec.):

DDD-C-O01023 (GSA- Cushion, Carpet and Rug (Hair Felt and Rubber Coated Jute
FSS) & Am and Animal Hair or Fiber)

1.2 American Association of Textile Chemists and Colorists (AATCC)
Publications:

Test Method 134- Electrostatic Propensity of Carpet
1975

1.3 American Society for Testing and Materials (ASTM) Publications:

D1116-69 Resistance of Pile Floor Covering to Attack by Black
Carpet Beetle Larvae.

E84-77 Surface Burning Characteristics of Building Materials

1.4 Underwriters’ Laboratories, Inc. (UL) Publication:

992 Chamber Test Method of the Flame Propagation
Classification of Flooring and Floor Covering Materials

2. CONTRACTOR EXPERIENCE: Installation shall be done only by a

specialty contractor normally engaged in this work, and having done
satisfactory work of this type for a minimum of five years. The work shall be
done by qualified, experienced installers, working under a qualified
supervisor. The supervisor shall have a minimum of five years experience in
this area of work.

3. QUALITY CONTROL: Approvals, except those required for field
installations, field applications and field tests, shall be obtained before
delivery of materials to the project site.

SUBMITTALS:

Shop Drawings: Provide for approval installation shop drawings4.1
showing:

(a) Area to be carpeted.

(b) Location of seams.

(c) Moldings and edge strips and location thereof.
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(d) Details of special treatments such as ducts and trench headers,
and location thereof.

4.2 Certified Laboratory Test Reports: Before delivery of carpet,
submit certified copies of the reports of tests specified herein for
flammability and static propensity for approval. Testing shall have been
performed by an independent testing laboratory within two years of submittal
of the report for approval. Test reports shall be accompanied by certificates
from the manufacturer certifying that the material is of the same type,
quality, manufacture, and make as that tested.

4.3 Certificates of Conformance or Compliance: Before delivery of
carpet, submit certificates from the manufacturer attesting that each carpet
and separate carpet cushion meets the requirements specified and that the
carpet contractor and installation supervisor have the required experience for
approval.

4.4 Installation Instructions: Before installation, submit for approval
the carpet manufacturer’s printed instructions for installation of the carpet.
Include complete procedures for an expert installation giving preparation of
substrate, seaming techniques, recommended adhesives and tapes where
applicable.

4.5 Maintenance Manual: Submit three copies of the carpet
manufacturer’s manual for maintenance. Include recommended type of cleaning
equipment and materials, spotting and cleaning methods, and cleaning cycles.

4.6 Samples: Submit the following for approval:

(a) Two 12-inch by 18-inch minimum size samples of each carpet
proposed for use, in the quality, pattern, and color specified.

(b) Two 12-inch square minimum size samples of separate carpet
cushion when tackless installation method is specified.

(c) Two 12-inch long minimum pieces of vinyl moldings.

(d) Two samples of special treatment materials showing the system
proposed for use and the proposed installation method.

5. DELIVERY AND STORAGE: Deliver carpet to the site in manufacturer’s
original wrappings and packages clearly labeled with the manufacturer’s name,
brand name, size, and related information. Register number shall be attached
to each roll or stenciled on the bale and intact. Store in a safe, dry,
clean, and well ventilated area, protected from damage, soiling, and moisture.
Store rolls flat, not standing on end. Do not open containers until needed
for installation unless verification inspection is required. Keep receiving
records and carpet available for inspection by the Contracting Officer.
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6. COLORS AND PATTERNS: Carpet shall be provided in the colors,
patterns, and types to match samples on display at the Office of the
Contracting Officer.

7. MATERIALS: Materials shall conform to the respective specifications

and to the other requirements specified herein.

7.1 Carpet: All carpet in an area or an adjacent area shall be of same
dye lot. The carpet system, carpet and cushion tested together as they will

be used, shall have a flame spread rating of 75 or less when tested in
accordance with ASTM E84, or shall have a flame propagation index of less than

4.0 when tested in accordance with UL992. Static control shall conform to
AATCC 134; incorporate a permanent static control system to control static

build-up to not less than 3.0 kV. Test at 20 percent relative humidity at 70
degrees F.

7.1.1 Carpet No. I: Indicated on drawings as "Cpt-1", and adhesive

applied to slabs. Carpet shall conform to the following:

back.

(a) Surface Texture: Cut/uncut.

(b) Weave: Velvet 5 harness double heddle woven through the

(c) Pitch: 216

(d) Stitches per Inch: 8.0.

(e) Pile Height: .255 inches.

(f) Face Yarn: 4 ply Antron III nylon.

(g) Dyeing System: Yarn Dyed.

(h) Face Yarn Weight: 34.7 ounces per square yard.

(i) Backing Materials: Polypropylene.

(j) Total Weight: 65.3 ounces per square yard.

7.1.2 Carpet No. 2: Indicated on drawings as "Cpt-2", and adhesive

applied to slabs. Carpet shall conform to the following:

(a) Surface Texture: Velvet plush.

(b) Weave: Fusion bonded.

(c) Pitch: 9 per inch.

(d) Pile Height: 0.23 inches
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(e) Face Yarn: 99% Enkalure II nylon.

(f) Face Yarn Weight: 28 ounces per square yard.

(g) Yan Count: 2.15/2.

(h) Tufts per Square Inch: 72.

(1) Primary Backing: Vinyl, 50 ounces per square yard.

(J) Secondary Backing: Jute, 12 ounces per square yard.

(k) Total Weight: 90 ounces per square yard.

7.1.3 Carpet No. 3: Indicated on drawings as "Cpt-3"; carpet with
separate cushion. Carpet shall conform to the followlng:

(a) Surface Texture: Velvet plush.

(b) Weave: Tufted.

(c) Gauge: 3/16-inch.

(d) Stitches: 54 per 6-inches.

(e) Pile Height: .500 inch.

(f) Face Yarns: 55 percent wool, 45 percent acrylic, moth
repellency treated in accordance with ASTM D1116; wool shall have an insect
resistance of not less than "Resistant".

(g) Face Weight: 60 ounces per square yard.

(h) Primary Back: Polypropylene.

(i) Secondary Back: Jute.

(J) Total Weight: 98 ounces per square yard.

7.2 Separate Carpet Cushion:

7.2.1 Rubber Coated Jute and Animal Hair for "Cpt-3": Fed. Spec.
DDD-C-001023, Type 2, minimum 39 oz. per sq. yd.

7.3 Molding: Heavy-duty vinyl designed for the type of carpet being
installed. Floor flange shall be minimum 2 inches wide. Color shall be as
indicated.

7.4 Tackless Strip: Water-reslstant plywood strips with rust-resistant
angular pins with two or three rows of pins. For areas over 20 feet; use
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tackless strips with three rows of pins. Provide pins of the proper length to

penetrate through the carpet backing, but not so long as to be seen from the

surface, or to be a safety hazard. Tackless strip shall be 9/32 inch or 3/8
inch thick, suitable for the cushion thickness specified or as reco,,,ended by

the carpet manufacturer.

7.5 Adhesives: Waterproof, nonflammable, carpet adhesive system

designed to facilitate easy removal of carpet at a later date as furnished or

recommended by the carpet manufacturer. Seam adhesive shall be waterproof,

nonflammable, and nonstaining as furnished or recommended by the carpet
manufacturer.

8. INSTALLATION:

8.1 General: Install carpet after the work of other trades, including

painting, is substantially done. Installed carpet shall be smooth, uniform,

and secure, with a minimum of seams. Run side seams toward the light where

practical and where such layout does not increase the number of seams.

Install breaths parallel, with carpet pile in the same direction. Accurately

match patterned goods. Fit cutouts, such as door jambs, columns, and ducts,
neatly and securely. Locate carpet seams at doorways parallel to and centered

directly under doors. Do not seam at doorways perpendicular to door or at

pivot points. Follow the wall llne parallel to the carpet direction for seams

at corridor changes of direction.

8.2 Carpet Location: Install carpet wall-to-wall in rooms and areas

indicated on drawings.. Include all material indicated, specified, or

necessary for a complete finished installation by the installation method

specified. Contractor shall be responsible for the required quantities of

carpet and shall carefully check all dimensions in the field as well as other

conditions affecting the work.

8.3 Substrate Preparation: Inspect all rooms and areas to be carpeted.

Before installation, test concrete floors for moisture content and take

corrective measures, if necessary. Repair holes, cracks, depressions, or

rough areas using material recommended by the carpet or adhesive manufacturer.

Grind raised areas or ridges smooth and to a level surface. Floor shall be

free of any foreign materials, swept broom clean, and damp mopped for "Cpt-1"
and "Cpt-2". Minimum floor temperature before, during, and after installation

and requirements for conditioning adhesive, shall comply with the carpet and

adhesive manufacturers’ instructions. However, in no case shall floor

temperature be less than 60 degrees F for 24 hours prior to, during, and after

installation. Do not permit traffic or movement of furniture or equipment in

carpeted areas for at least 24 hours after installation. Carpet installation

shall constitute validation by the Contractor that the substrate and

conditions in the area meet all requirements for satisfactory installation.
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8.4 Installation Methods:

8.4.1 Direct Gluedown without Cushion:
carpet manufacturer’s printed instructions.

Install in accordance with the

8.4.2 Removable Carpet: Provide two removable pieces of carpet for each
elevator scheduled to receive carpet. One piece of carpet shall be installed
in each elevator, and one piece of carpet for each elevator shall be marked
and stored as directed by the Contractin Officer. Removable carpet shall
have all edges bound with bindin tape sewn on carpet perimeter.

8.4.3 Tackless Method with Separate Cushion: Install in accordance with
the carpet manufacturer’s printed instructions. Fasten tackless strips to the
substrate by the most appropriate method to give permanent holding qualities.
Lay cushion in the largest possible lengths and widths usin the minimum
number of sections. Lay cushion flat, without bubbles or wrinkles. Bond
cushion to concrete or other hard surfaces. Lay out the cushion so that seams
do not fall directly under the carpet seams. Tape cushion seams for the
entire length with minimum 2-inch wide cushion tape. Installation shall
include restretchln of the carpet during the warranty period at no additional
costs.

8.4.4 Carpet Seams: Make uniform, unnoticeabl, and permanent seams by
the methods specified below. However, treat all Joinin edges, regardless of
seaming method, with a seam adhesive. Seams shall have a minimum breakin
strength of 100 pounds per inch and shall be capable of withstanding all
carpet cleanin processes.

8.4.4.1 For "Cpt-1":
carpet manufacturer.

Seams shall be of type as recommended by the

8.4.4.2 For "Cpt-2":
carpet manufacturer.

Seams shall be of type as recommended by the

8.4..3 For "Cpt-3": Unless otherwise recommended by carpet
manufacturer, use a hot melt system, compatible with the carpet backing and
back coating. Seam strictly in accordance with the tape manufacturer’s
directions using first quality, minimum 4-inch wide hot melt tape. Carefully
control iron temperature to protect carpet and carpet cushion.

8.4.5 Carpet Molding: Finish carpet edges meeting hard surface flooring
with moldings. Install in accordance with manufacturer’s instructions.

8.5 Usable Waste Pieces: Present all usable waste pieces of carpet to
the Contractin Officer for inspection. Leave pieces selected by the
Contractin Officer at the site in an orderly manner as directed. Remove all
other waste.
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8.6 Extra Carpet: In addition to the above, submit to the Contracting
Officer at the completion of the project 2 percent of each color, pattern, and

type.

9. CLEANING AND PROTECTION:

9.1 Cleaning: After installation, remove all debris, metal edging,

scraps, and other foreign matter. Remove any soiled spots or adhesive from
the face of the carpet with the appropriate spot remover. Remove any
protruding face yarn with sharp scissors. Vacuum the carpet clean.

9.2 Protection: Carefully protect installed carpet from soiling and

damage with heavy, reinforced, nonstaining kraft building paper or
polyethylene film of an approved quality and thickness. Lap and secure edges
of covering widths. Keep covering in repair and replace damaged portions.

Protective covering shall be removed or left in place as directed by the

Contracting Officer.

---END---
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SECTION 09725. EPOXY TOPPING

I. APPLICABLE PUBLICATIONS: The following publications of the issues

listed below, but referred to thereafter by basic designation only, form a
part of this specification to the extent indicated by the references thereto:

1.1 American Society for Testing and Materials (ASTM) Publications:

C267-71
C307-61(1971)

C321-6q(1971)
C413-75
C531-74

Chemical Resistance Mortars, Test for.
Tensile Strength of Chemical-Resistant Resin Mortars, Test
for.
Bond Strength of Chemical-Resistant Mortars, Test for.
Absorption of Chemical-Resistant Mortars, Test for.
Shrinkage and Coefficient of Thermal Expansion of
Chemical-Resistant Mortars, Test for.

2. QUALITY CONTROL: Approvals, except those required for field
installations, field applications and field tests, shall be obtained before
delivery of materials or equipment to the project site.

3. SUBMITTALS:

3.1 Tests and Certificates: The testing requirements for materials
incorporated in referenced documents will be waived provided the Contractor
submits certificates from the manufacturer stating that materials furnished
for this project conform to all requirements of this specification and the

referenced documents. Copies of the test reports need not be submitted except
as specifically requested by the Contracting Officer.

3.1.1 Sample Certificate: The certificate shall not contain statements
that could be interpreted to imply that the product does not meet all
requirements specified, such as "as good as"; "achieve the same end use and

results as materials formulated in accordance with the referenced
specification"; "equal or exceed the service and performance of the specified
material". The certificate should simply state that the product conforms to
all requirements specified.

SAMPLE ERTIFICATE

The manufacturer hereby certifies that all following products being furnished
for this project conform to all requirements of the project specifications and

the respective reference specifications:

MANUFACTURER AND PRODUCT REFERENCE SPECIFICATION

John Doe Company
Epoxy Topping ASTM C267

SIGNATURE AND TITLE
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3.2 Shop Drawings: Shop drawings shall be submitted and approved before

delivery of material to the site. Shop drawings shall indicate each room

layout with location of expansion and control joints.

3.3 Samples: Submit for approval three 12 inch by 12 inch samples

showing color of epoxy topping and joint filler for approval.

3.4 Manufacturer’s Installation Procedures: Current copies of the

topping manufacturer’s recommended standard installation procedures, shall be

submitted and approved before work is started.

3.5 Manufacturer’s Maintenance Data and Instructions: Upon completion

and prior to acceptance of the work, current copies of the topping manu-

facturer’s printed recommendations of maintenance methods and products shall

be submitted and approved before work is started.

4. DELIVERY AND STORAGE: Materials shall be delivered to the job in the

manufacturer’s original unopened containers, with the brands and names clearly

marked thereon. Materials shall be stored at a temperature not lower than 50
degrees F. for at least 24 hours before installation. Containers shall not be

opened until inspected and accepted.

5. ENVIRONMENTAL CONDITIONS: Spaces in which topping is to be applied,
a temperature of at least 70 degrees F. shall be maintained from 48 hours

before installation, during installation, and 3 days after installation. A
minimum temperature of 55 degrees F. shall be maintained thereafter. Adequate
ventilation shall be provided to remove volatile fumes. Finished work of
other trades shall be protected from damage during installation of topping.

6. RELIABILITY OF APPLICATOR: Installation shall be performed by an
applicator fully qualified in the application of materials to be used and
approved by the manufacturer of the topping materials. The Contractor shall

furnish the name of the applicator with data showing that the applicator is

qualified as specified herein.

7. MATERIALS:

7.1 General: The trowelable, resinuous, thermosetting epoxy topping
shall conform to the following:

Epoxy Epoxy
Floor Vertical

Surfacer Surfacer

Wet mortar density, lb./cu, ft. 132 125

Tensile strength, psi (ASTM C307) 2,287 2,352

Compressive strength, psi 12,613 12,437
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Adhesion to concrete (ASTM C321) Greater than
strength of
concrete

Greater than
strength of
concrete

Water Absorption, % (ASTM C413) 0.2 0.18

Coefficient of Expansion,
in/in/F (ASTM C531) 12xi0-6 23xi0-6

Shrinkage, % (ASTM C531) 0.064 0.078

Color Light gray Light gray

7.2 Epoxy Primer: Epoxy primer shall be a two component, liquid resin
type of binding epoxy floor topping to concrete surfaces.

7.3 Epoxy Floor Surfacer and Epoxy Vertical Surfacer: The topping shall
be trowelable, resinous mortars conforming to the following:

(a) Be a three component system consisting of modified epoxy resin
(weight/epoxide of 185 to 200) having a viscosity of 250 to 270 centipoise at
25 deg. C and a specific gravity of 1:11, a hardener essentially consisting of
a polyolefin polyamine, such as diethylenetriamine; and a filler composed
essentially of a mixture of ground quartz and silica.

(b) Be proven resistant to the chemical environment expected by
test and graphs made in accordance with ASTM C267 with test applications in
the environment.

(c) In I/4 inch thickness shall prevent the penetration of the
following chemicals under a one inch head for a minimum of 128 days.

(I) 30% sulfuric acid
(2) 25% sodium hydroxide
(3) Distilled water or deionized water

7.4 Sheathing Cloth: Sheathing cloth shall be a single ply of Volan
treated, open eave, light twist, glass fabric.

7.5 Joint Filler:

7.5.1 Primer: Same as specified in paragraph entitled "Epoxy Primer".

7.5.2 Back-up Material:
polyethylene foam.

Back-up material shall be 60% closed cell,

7.5.3 Sealant: Sealant shall be a flexibleized 100% solids epoxy
sealant, amine catalyzed, with an elongation of 50% to 75%, and with a
Durometer hardness (A scale) of at least 60. Use pouring grade for horizontal
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surfaces and calking grade for vertical surfaces. Color shall be gray.

Sealant and epoxy topping shall be by same manufacturer.

8. INSPECTION OF CONCRETE SURFACES: Insure horizontal concrete surfaces

are smooth, have a wood floated finish, free of all high and low spots, and

sloped to drain. Insure that vertical concrete surfaces are smooth, free of

air pockets and honeycombing, formed with clean plywood or steel forms, and

are free of all oil or release agents. No curing agents shall be used on the

finished concrete surfaces. Commencement of work constitutes acceptance of

surfaces.

9. PREPARATION OF CONCRETE: Installation of epoxy topping shall not

commence until the concrete substrate is a minimum of 28 days old. The

concrete surfaces shall be swept clean and free of paint, wax, oil, grease or

other materials that could affect the bonding of the applied topping. Con-
crete surfaces shall be sand blasted or acid washed with 20% HCI to remove all
laitance and then washed thoroughly with clean water and allowed to dry.

Cracks or uneven areas shall be patched or repaired in a manner and with

materials recommended by the topping manufacturer.

10. EXPANSION AND CONTROL JOINTS: Expansion and control joints in epoxy
topping shall be located over joints in structural floors, where subfloor
materials change, where epoxy topping abuts restraining surfaces such as

perimeter walls and curbs, and at intervals of 20 feet each way in large

areas. Locate expansion and control joints, for vertical application, over
wall control and expansion joints, where back-up materials change, and at
intervals of 20 feet in long walls.

11. INSTALLATION: All work shall be in strict accordance with the

manufacturer’s printed instructions.

11.1 Substrate Priming: After the concrete is thoroughly dry,

horizontal surfaces shall be primed with primer, making sure that only the

area is primed which can be topped while the primer is still tacky. If primed
area cannot be finished while the primer is still tacky, the area must be

primed again prior to the application of the topping. If the surface is

porous and absorbs the primer, reprime before topping is applied. Do not
prime vertical surfaces.

11.2 Application of Topping: Mix and apply epoxy floor surfacer in
accordance with the directions of the manufacturer. Apply epoxy floor
surfacer while primer is still tacky. The floor surfacer shall be applied in
a single I/4-inch thick coat on the floor areas. Single or multiple coats to
I/8-inch thickness on all vertical surfaces. Bases shall be coved type with

radius cove and height of base indicated. All corners and edges shall be
reinforced with sheathing cloth, extending 3 inches back from all corners and
edges, sandwiched into the middle of the I/4-inch floor application and into

the middle of the I/8-inch vertical application. The glass cloth shall be

pre-wetted with a mixture of epoxy resin and hardener and the surface is to be
tacky at the time of application. Finish shall be accomplished with one or
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two passes of a steel trowel. Do not overwork. Expansion and control Joints
shall extend completely through the topping and a minimum of I/4-inch wide
with straight, vertical edges at the right angles with the floor. Joint
filler and application of same shall be in strict accordance with
manufacturer’s printed specifications.

11.3 Curing: Shade area being finished from direct sunlight.
topping in accordance with manufacturer’s recommendations.

Cure

---END---
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SECTION 09910. FIELD PAINTING

I. APPLICABLE PUBLICATIONS: The following publications of the issues

listed below, but referred to elsewhere by basic designation only, form a part
of this specification to the extent indicated by the references thereto:

1.1 Federal and Military Specifications:

TT-C-535

TT-C-542D
& Am2

TT-C-555B
&Am

TT-E-489F
& Int Am
TT-E-496B
& Am2
TT-E-508B
& Am4
TT-E-509B
&Am2
TT-E-543A
&Am
TT-E-545B

TT-F-336
TT-F-IO98D

TT-P-19C
&Am
TT-P-28E
TT-P-29J
TT-P-30
TT-P-641

TT-P-645
TT-P-00791B
& Am 2
TT-P-650

TT-P-1511A
& Am

TT-P-1728A
TT-S-179B

TT-S-711

Coating, Epoxy, Two Component, for Interior Use on Metal,
Wood, Wallboard, Painted Surfaces Concrete and Masonry.
Coating, Polyurethane, Oil Free, Moisture Curing.

Coating, Textured (for Interior and Exterior
Masonry Surfaces).
Enamel, Alkyd, Gloss (for Exterior and Interior Surfaces).

Enamel, Heat-Resisting (400 Degrees Fahrenheit), Black.

Enamel; Interior, Semigloss, Tints and White.

Enamel; Odorless, Alkyd, Interior, Semigloss, White and
Tints.
Enamel, Interior Undercoat, Tints and White.

Enamel, Odorless, Alkyd, Interior Undercoat, Flat, Tints,
and White.
Filler, Wood, Paste.
Filler, Surface, Styrene-butadiene, Filler for Porous
Surfaces (Cinder Block, Concrete Block, Concrete, Stucco,
etc.)
Paint, Acrylic Emulsion, Exterior.

Paint, Aluminum, Heat Resisting (1200 Degrees Fahrenheit.)
Paint, Latex-base, Interior, Flat, White and Tints.
Paint, Alkyd, Odorless, Interior, Flat, White and Tints.
Primer Coating; Zinc Dust-zinc Oxide (for Galvanized
Surfaces).
Primer, Paint, Zinc-chromate, Alkyd Type.
Putty: Linseed-oil, Type (for Wood-sash Glazing).

Primer Coating, Latex Base, Interior, White (for Gypsum
Wallboard).
Paint, Latex-base, Gloss and Semi-gloss, Tints and
White (For Interior Use).
Paint, Latex-base, Flat, Deep Tone.
Sealer, Surface, Pigmented Oil, (for Plaster and
Wallboard.)
Stain; Oil Type, Wood, Interior.

TT-V-85 Varnish, Oil, Flat, Brush or Spray.
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TT-V- 119D
&Am

MIL-S- 12935D
MIL-P- 15328C
&Am

Varnish, Spar, Phenolic Resin.

Sealer, Surface, for Knots.
Primer (Wash), Pretreatment Blue (Formula No. 117-8 for
Metals).

1.2 Federal Standard:

Fed. Std. 595a Colors.
& Am 3

1.3 National Fire Protection Association (NFPA):

101-76 Code for Safety to Life from Fire in Building and
Structures.

2. QUALITY CONTROL: Approvals, except those required for field
installation, field application and field tests, shall be obtained before
delivery of materials to the project site.

2.1 Standards Compliance: All paints and finishes specified herein
shall conform to "Class A Interior Finish" classification of NFPA 101. All
paints and finishes specified herein which are located in food handling areas,
kitchen areas, food preparation areas, food storage areas, etc., shall be
United States Department of Agriculture, Food and Drug Administration, and
United States Public Health Service approved paints and finishes.

3. SUBMITTALS:

3.1 Sampling and Testing: Sampling and testing of paint as specified
herein shall be provided whenever the required quantity of any one type of
coating exceeds 50 gallons. Paints proposed for use shall be sampled from
material delivered to the job site and tested by a recognized, independent
testing laboratory, approved by the Contracting Officer, at the Contractor’s
expense. Paint proposed for use shall be stored on the project site in sealed
and labeled containers, sufficiently in advance of need to allow a minimum of
30 days for testing. Upon notification by the Contractor that the material is
at the site, a one-quart sample of each batch shall be obtained by random
selection form the sealed containers by the Contractor’s Quality Control
Representative. Adequate mixing prior to sampling shall be accomplished to
insure a uniform representative sample. A batch is defined as that quantity
of material processed at one time and identified by a number, intended use,
and quantity involved. Testing shall include all tests specified in the
standard specification for the paint and all requirements specified herein,
specifically including composition of both pigment and vehicle, and
quantitative and qualitative requirements for mixed paint. Other samples will
be taken from paints being used on the Job and tested by the Government.

3.2 Tests and Certificates: When the quantity required is less than 50
gallons, the Contractor shall submit certificates from the manufacturer

05-77-7526
09910 2



stating that previously manufactured materials have been tested by recognizedlaboratories, that such materials meet testing requirements in referencedspecifications and that the material furnished for this project is of the sametype, quality, manufacture, and make as that tested. Copies of the testreports need not be submitted except as specifically requested by theContracting Officer.

3.2.1 Sample Certificate: The certificate shall not contain statementsthat could be interpreted to imply that the product does not meet allrequirements specified, such as "as good as"; "achieve the same end use andresults as materials formulated in accordance with the referenced
specification"; "equal or exceed the service and performance of the specified
material". The certificate should simply state that the product conforms toall requirements specified.

SAMPLE

The manufacturer hereby certifies that previously manufactured materials have
been tested by recognized laboratories, that such materials meet the
requirements specified, that the materials being furnished for this projectare of the same type, quality, manufacture, and make as those tested, and thatthe materials conform to all requirements of the respective referencespecification:

MANUFACTURER AND PRQDUCT

John Doe Company
Exterior Enamel No. 5
Interior Latex No. 6

RERERENCE _SPECIFIATIO

TT-E-489F
TT-P-29J

SIGNATURE AND TITLE

3.4 Samples: One finished sample of each substrate material scheduledas having a "PS-7", "PS-8", and "PS-9" finish shall be submitted and approvedbefore work is started. Samples shall be submitted in sufficient number and
submissions until the desired finish is obtained and approved.

3.5 Approval of Materials: No paint or other coating shall be appliedbefore required test reports, certificates, and requests for substitutionshave been submitted and the respective material approved for use on thisproject. All requests for substitutions shall be submitted to the ContractingOfficer for approval. Each such request shall include specific identificationof the proposed substitute, Justification for the necessity of thesubstitution, certified test reports of the proposed substitute, including alltests required by the specification for the substituted material, and atabulation of the specified material compared to the proposed substitute. Thetabulation shall include all tests, composition of both pigment and vehicle,and quantitative and qualitative requirements required for both the specifiedand the proposed material; any deviations from specified requirements shall beclearly indicated. Any paints or other coatings that are applied before the
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paints or coatings are approved are subject to disapproval and, if so
disapproved, shall be completely removed and surfaces restored to a condition

suitable for specified paints or coatings.

4. DELIVERY AND STORAGE: Paints and paint materials shall be delivered

in unbroken original packages bearing the manufacturer’s name and brand

designation, specification number, batch number, color, date of manufacture,
and manufacturer’s instructions for application. Storage of paints and paint
materials and the mixing of paints shall be restricted to the locations

directed.

5. GENERAL REQUIREMENTS: Hardware, hardware accessories, machined

surfaces, plates, lighting fixtures, and similar items in contact with painted
surfaces and not to be painted shall be removed, masked, or otherwise

protected prior to surface preparation and painting operations. Following

completion of painting, removed items shall be reinstalled. Such removal and

reinstalling shall be done by workmen skilled in the trades involved.

Surfaces to be painted shall be thoroughly cleaned and, unless specified

otherwise, shall be dry when paint is applied. Paint shall not be appled to
surfaces upon which there is frost, ice, or snow. Interior areas shall be
broom-clean and dust-free before and during the application of painting

material. Wood and metal surfaces which will be. inaccsi terct.n
shall be tr’ed and rmed p1or to erecti, Using two cats of Bt
designated primer/. Painting materials shall be worked thoroughly into all

joints, crevices, and open spaces. Succeeding coats of paint shall vary
sufficiently in shade from the color of the preceding coat to permit ready

identification. Finished surfaces shall be smooth, even, and free of defects.

Damaged painting shall be retouched before applying succeeding coats of paint.

Surfaces to be embedded in concrete and factory-finished materials shall not
be field-painted under this section, except that factory-finished surfaces

which are damaged during installation shall be restored to their original

condition. Reduction of paints to proper brushing consistency shall be

accomplished, by adding fresh paint; except that when thinning is mandatory for

the type of paint being used, written permission to use thinners shall be

obtained from the Contracting Officer. The written permission shall include

quantities and types of thinners to use. Thinners shall not be permitted upon
the job site unless written permission for thinning has been given by the

Contracting Officer.

5.1 Selection of Colors: Colors of finish coats shall be as indicated.

Where colors are not indicated the colors shall be as selected by the

Contracting Officer from Fed. Std. No. 595.

5.2 Deep Tone Colors: Where deep tone colors are indicated and TT-P-29
is specified, use deep tone latex, TT-P-1728, in lieu of TT-P-29.

5.3 Eggshell Finish: Where eggshell finish is indicated or specified,
the specification for the finish coat material shall be modified to require a

60-degree specular glass range of 6 to 30.
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6. PREPARATION OF SURFACES: All dirt, rust, scale, splinters, loose
particles, grease, oil, and other deleterious substances shall be removed from
all surfaces which are to be painted or otherwise finished. Putty and calking
compound shall be allowed to set one week before painting. Surfaces shall be
inspected and approved after preparation and before application of any
coatings. Exposed nails and other ferrous metal on surfaces to be painted
with water thinned paints shall be spot primed with zinc chromate primer
TT-P-645.

6.1 Hardboard Surfaces: Hardboard surfaces shall be dry and clean priorto application of the specified first-coat material. Oil, grease, or stains
shall be carefully removed by the use of suitable solvents. Wire brushing
shall not be permitted. After first cost becomes dry, and prior to
application of finish coats, touch-up coats shall be applied to suction spots.

6.2 Wiping of Surfaces: After all other cleaning operations and wire
brushing and sanding are completed, all previously painted surfaces that are
to receive oil-based coatings, except stucco and similarly rough surfaces,
shall be wiped down with clean rags saturated with mineral spirits and allowed
to dry. Such wiping shall immediately precede the application of the first
coat of any coating, unless specified otherwise.

6.3 Wood Surfaces:

6.3.1 Painted Surfaces: Surfaces shall be free from dust and in an
approved condition to receive the paint or other finish. The use of water on
unpainted wood shall be avoided. Prior to application of paint, knots andresinous wood shall be treated with an application of knot sealer,
MIL-S-12935. Puttying of cracks and nailholes shall be done after the priming
coat has been applied and has dried properly. Woodwork shall be given the
priming coat immediately following delivery to the job site. All nail heads
shall be set and putty stopped. Where checking of the wood is present, the
surface shall be sanded down smooth, wiped, and a coat of pigmented orangeshellac shall be applied and allowed to dry before further paint is applied.
Open joints and all other openings shall be filled with whiting putty,TT-P-O0791, and sanded smooth after it has dried. Unless otherwise
authorized, painting shall proceed only when the moisture content of wood doesnot exceed 12 percent as measured by a moisture meter.

6.3.2 Surfaces Scheduled to Receive "PS-7", PS-8, AND PS-9" Finish:
Surfaces shall be properly prepared to receive finish specified. Surfaces
scheduled to be stained shall be stained to the approved shade. Apply woodfiller, where scheduled, in accordance with manufacturer’s recommendations.Excess filler shall be removed and the surface sanded smooth. Sealer coats,where scheduled, shall be given such additional touch-up coats as may benecessary to eliminate dull spots. Excess sealer shall be wiped off following
each application. Sanding, before finish is applied, between coats of
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finishes, and after finish is applied, shall be in accordance with materiai

manufacturer’s recommendations to obtain the desired finish. Prepare wood

veneer surfaces for operable walls in accordance with veneer manufacturer’s

recommendations.

6. Concrete and Masonry: Dirt, fungus, grease, and oil shall be

removed prior to application of paint. New surfaces shall be washed with a

solution composed of from 2 to 8 ounces of trisodium phosphate per gallon of

hot water and then rinsing thoroughly with fresh water, unless otherwise

recommended by paint manufacturer. Glaze, all loose particles, and scale

shall be removed by wire brushing. Efflorescence shall be removed by scraping,

wire brushing and washing with a 5- to 10 percent, by weight, solution of

muriatic acid and then washin thoroughly with fresh water, removir all

traces of the acid. All new surfaces to be painted with other than

cement-water paint shall be given a neutralizing treatment consisting of 2

pounds of zinc sulphate in one gallon of warm water. The neutralizer shall be

applied liberally and allowed to dry, after which the surfaces shall be rinsed

thoroughly with clean water and allowed to dry for not less than 48 hours

before paint is applied.

6.5 Wallboard and Plaster: Prior to painting, all joints, cracks,

holes, and other surface defects shall be repaired with patching plaster or

spackling compound and sanded out smooth. New plaster to be painted shall

have an instrument-measured moisture content of not more than 8 percent. In

addition to moisture content requirements, new plaster shall be allowed to age

a minimum of 30 days before application of coatings.

...ew Metal Surfaces to be Painted, Except Hot Metal Surfaces:

Surfac, including aluminum, brass, copper, and zinc-coated surfaces and

unprimed steel and iron surfaces, immediately after being cleaned, shall be

given one coat of pretreatment coating, MIL-P-15328, applied to a dry film

thickness of 0.2 to 0.5 mil. Zinc-coated surfaces to be painted shall be

solvent cleaned with mineral spirits and wiped dry with clean dry cloths prior

to application of pretreatment coating. Aluminum surfaces to be painted shall

be treated with a hot 10-percent solution of chromic acid for 3 to 5 minutes

and thoroughly rinsed with clean warm water prior to application of the

pretreatment coating. Primer paint shall be applied over the pretreatment
coating as soon as practicable after the coating has dried.

6.7 New Hot Metal Surfaces:

6.7.1 Surfaces Subject to Temperatures of 120 to 00 Degrees Fahrenheit:

New surfaces shall be cleaned down to clean bare metal free of mill scale,

rust, oil, oxides, dust, paint and other contaminates. New coatings shall be

applied before any new oxidation or contamination begins.

6.7.2 Surfaces Subject to Temperatures Above 00 Degrees Fahrenheit:

New surfaces shall be cleaned down to clean bare metal free of mill scale,

rust, oil, oxides, dust, paint and other contaminates. New coatings shall be

applied before any oxidation or contamination begins.
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WORKMANSHIP AND APPLICATION:

7.1 Application: The finished surfaces shall be free from runs, drops,
ridges, waves, laps, brush marks, and variations in colors. Coatings shall be
applied carefully with good, clean brushes or approved spray equipment, except
as specified otherwise. Area made inaccessible to brushing by ducts and other
equipment shall be sprayed. Spray equipment shall be the airless type.
Approved rollers may be used for the application of latex coatings to interior
walls and ceilings. The work shall be so conducted as to avoid contamination
of other surfaces work shall be so conducted as to avoid contamination of
other surfaces and public and private property in the area; any damage thereto
shall be made good by the Contractor at his expense. Sufficient time shall be
allowed between coats to permit thorough drying, and each coat shall be in
proper condition to receive the next coat. .Each coat shall be sufficiently
heavy to cover completely the preceding coat or surface; there shall be an
easily perceptible difference in shades of successive coats of paint.
Exterior paint shall not be applied in foggy or rainy weather or when the
temperature of the air or of the surface is below 45 degrees Fahrenheit or
over 95 degrees Fahrenheit, unless approved by the Contracting Officer.
Interior paint shall be applied when the surfaces to be painted are dry and
the temperature can be kept above 45 degrees Fahrenheit during the application
of ordinary paints, and between 65 degrees Fahrenheit and 95 degrees
Fahrenheit during the application of enamels and varnishes. Paint shall not
be applied when the surfaces are not in proper condition for painting.
Manufacturer’s instructions for surface preparation, application, curing and
drying time between coat for epoxy and polyurethane coatings shall be
followed.

7.2 Special Requirements for Painting Masonry and Concrete Surfaces With
Acrylic Emulsion Paint:

7.2.1 Mixing of Fill Coat: The formula given in TT-P-19 for the
content of the fill coat requires a definite amount of water to be added in
preparation of the mixture. This requirement shall not apply. The sand,
cement, and acrylic liquids shall each be delivered preproportioned and
packaged so that field proportioning will not be required. The acrylic liquid
shall be field-mixed with the sand and cement, and after this mixture is
thoroughly blended, water shall be added as necessary to produce a rich,
creamy mixture of proper brushing consistency. The fill coat materials shall
be mixed by hand but not vigorously agitated. After mixing, it shall be
allowed to set for ten minutes to permit air to escape before applying. The
fill coat mixture will gradually thicken with time and addition of small
amounts of water, and additional stirring shall be accomplished when necessary
to keep the mixture a rich brushing consistency. Mixing shall begin not more
than one hour before application.

7.2.2 Wetting of Surfaces: Before applying filler coat, the masonry and
concrete shall be thoroughly wetted to control surface suction and provide a
reserve of moisture to aid in curing the paint. A garden hose nozzle adjusted
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to a fine spray is adequate for the purpose. Dampening with a brush dipped in

water is not acceptable. The masonry and concrete shall be dampened in one

operation not more than one hour nor less than 30 minutes before painting.

The spray shall be applied in such manner that each part is sprayed 3 to 4
times for about 10 seconds, time bein allowed between applications for the

water to soak into the surface. If the surface tends to dry rapidly, as in

hot weather, it shall be redampened slighly Just in advance of painting. The

surface shall be moist but ithout free waer_ when paint is applied.

7.2.3 Application: No paintin shall be done when the paint may be

exposed to temperatures below 40 degrees Fahrenheit within 48 hours after

application or when the temperature is over 95 degrees Fahrenheit. Paint

shall not be applied during rainy weather or when the surfaces are not in

proper condition for painting. The filler coat shall be rubbed into the

surface in such a manner as to fill all depressions, holes, voids, Joints, and

hollows. The filler coat shall be applied with short, stiff fiber bristle

brushes with bristles not longer than 2-I/2 inches, using a qircular motlot.

After scrubbin in the filler coat so that all voids are filled, the surface

shall be given a final stroke parallel to the course of block. Coverage
shall be uniform and laps well brushed out. The first finish coat shall be

applied at a rate of not less than one gallon per 250 square feet, and the

second finish coat shall be applied at the rate of not less than one gallon
per 300 square feet. Finish coats shall be brush applied, except that behind

large ducts and similar locations inaccessible to a brush they may be applied

by rollers. Spray application will not be permitted. All paint shall be

delivered to the Job site prior to application. The Contractor shall compute

the amount of finish coat paint required and submit his calculations for

approval. No paintin shall be commenced until this amount has been approved

and delivered to the Job site. All delivered paint shall be applied. Paint

shall be kept in tightly covered containers when not in use and shall be kept

stirred to maintain uniform color and consistency during application. At
least 24 hours shall lapse between coats and in no case shall another coat be

started until the preceding coat has become so hard that it cannot be marked

with the brushes used. In hot weather, the prior coat shall be slightly

moistened before applying the succeeding coat. Covering is not necessary.

8. SCOPE: Exterior painting specifically includes all surfaces of the

types listed mounted on or a part of the roofs. Surfaces concealed by

portable objects and by articles mounted on the surfaces and readily

detachable by removal of fasteners such as screws and bolts are included in

the work but surfaces concealed and made inaccessible by panelboards, fixed

ductwork, machinery, equipment fixed in place, etc., are not included.

Articles obstructin access to those surfaces specified to be included in the

work shall be removed for access and restored to their original position on

completion. Copper, stainless steel and aluminum will not require painting

except where specifically so stated. Work in concealed spaces is not required
to be painted unless specifically so stated herein. Concealed spaces are

defined as spaces above suspended ceilings, attic, crawl spaces, furred spaees
and chases The paint coats specified herein are in addition to the coatings

specified hereinbefore. Coatings having a lead content of over 0.08 by

05-77-7526
09910 8



weight of nonvolatile content shall not be used. The surfaces to be painted
hereunder include new surfaces and previously painted existing surfaces that
are damaged durinE performance of work. New surfaces shall receive the
following coatings conforming to the respective specifications listed.
Paints, primers, varnishes, enamels and undercoats shall be applied to a dry
film thickness of not less than 1.0 mll each coat except as specified
otherwise. Where coatinE thickness is specified it is the minimum dry film
thickness.

8.1 Scheduled Finishes: The locations of paint systems specified below
are indicated on the "Finish Schedule" and "Room and Building Finish
Schedule".

8.1.1 "PS-I":

8.1.2

One coat of latex base primer, TT-P-650.
One coat of enamel undercoat, TT-E-55.
One coat of interior semlgloss enamel, TT-E-509.

"PS-2"

One coat of latex base primer, TT-P-650
One coat of flat alkyd paint, TT-P-30.
One coat of flat alkyd paint, TT-P-30.

8.1.3 "PS-3":

8. I.LI

One.coat of latex base primer, TT-P-650.,,
One coat of epoxy coating, TT-C-535.
One coat of epoxy coating, TT-C-535.

One coat of filler, TT-F-1098.
One coat of epoxy coating, TT-C-535.
One coat of epoxy coating, TT-C-535.

8.1.5 "PS-5":

8.1.6

One coat of latex base primer, TT-P-650.
One coat of ltex base semi-gloss, TT-P-1511, Type I.
One coat of latex base seml-gloss, TT-P-1511, Type I.

"PS-6"

One coat of surface sealer, TT-S-179.
One coat of spray textured coating, TT-C-555, type I.
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8.1.7 PS-7:

One coat of walnut wood stain, TT-S-711.
One coat of polyurethane coating, TT-C-Sq2, Type 1, Class I.

One coat of polyurethane coating, TT-C-542, Type I, Class I.

One coat of polyurethane coating, TT-C-542, Type I, Class I.

8.1.8 "PS-8":

One coat of paste wood filler, TT-F-336.
One coat of satin varnish, TT-V-119.
One coat of satin varnish, TT-V-119.
One coat of satin varnish, TT-V-119.

8.1.9 "PS-9"

One coat of sanding sealer, TT-S-176.
One coat of dull varnish, TT-V-85.
One coat of dull varnish, TT-V-85.

8. I. 10 "PS-IO":

One coat of acrylic emulsion paint, TT-P-19.
One coat of acrylic emulsion paint, TT-P-19.

8.1.11 "PS-11":

One coat of filler, TT-F-1098.
One coat of interior semigloss enamel, TT-E-509.
One coat of interior semigloss enamel, TT-E-509.

8.1.12 "PS-12":

One coat of epoxy coating, TT-C-535.
One coat of polyurethane coating, TT-C-542, Type I, Class I.

One coat of polyurethane coating, TT-C-542, Type I, Class I.
While coating is still tacky, sprinkle 50 mesh dry washed silica

sand in a random pattern over top coat in a fashion to obtain

traction.

8.1.13 "PS-13":

One coat of acrylic emulsion paint, TT-P-19.
One coat of acrylic emulsion paint, TT-P-19.
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8. I. 14 "PS-14":

Touch up shop prime coat on shop primed surfaces, TT-P-645.
One coat of primer, TT-P-645, on surfaces not shop primed.
One coat of enamel undercoat, TT-E-543.
One coat of semlgloss enamel, TT-E-508.

8. I. 15 "PS-15":

Touch up shop prime coat on shop primed surfaces, TT-P-645.
Two coats of primer, TT-P-645, on surfaces not shop primed; one
coat of primer, TT-P-645, on shop primed surfaces.
One coat of enamel, TT-E-489.
One coat of enamel, TT-E-489.

8.1.16 "PS-16":

Touch up shop prime coat on shop primed surfaces, TT-P-641.
One coat of primer, TT-P-641, on surfaces not shop primed.
One coat of enamel, TT-E-489.
One coat of enamel, TT-E-489.

8.1.17 "PS-17":

Touch up shop prime coat on shop primed surfaces, TT-P-645.
One coat of primer, TT-P-645, on surfaces not shop primed.
One coat of spraying enamel undercoat, TT-E-543.
One coat of spraying semigloss enamel, TT-E-508.

8.2 Painting and Finishing Miscellaneous Surfaces:

8.2.1 Exterior Surfaces:

8.2.1.1 Ferrous Metal Surfaces:

Touch up shop prime coat on shop primed surfaces, TT-P-645.
Two coats of primer, TT-P-645, on surfaces not shop primed; one
coat of primer, TT-P-645, on shop primed surfaces.one coat of enamel, TT-E-489.
One coat of enamel, TT-E-489.

8.2.1.2 Non-ferrous Metal Surfaces:

Touch up shop prime coat on shop primed surfaces, TT-P-641.
Two coats of primer, TT-P-641, on surfaces not shop primed; one
coat of primer, ’-P-641, on shop primed surfaces.
One coat of enamel, TT-E-489.
One coat of enamel, T-E-489.
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8.2.2 Interior Surfaces:

8.2.2.1 Hardboard Surfaces:

One coat of latex base primer, TT-P-650.
One coat of flat alkyd paint, TT-P-30.

8.2.2.2 Wood and Plywood Surfaces:

One coat of enamel undercoat, TT-E-545.
One coat of interior semigloss enamel, TT-E-509.

8.2.2.3 Ferrous Metal Surfaces.:

Touch. up shop prime coat on shop primed surfaces, TT-P-645.
One coat of primer, TT-P-645, on surfaces not shop primed.
One coat of enamel undercoat, TT-E-545.
One coat of interior semigloss enamel, TT-E-509.

8.2.2.4 Non-ferrous Metal Surfaces:

8.2.2.5

Touch up shop prime coat on shop primed surfaces, TT-P-641.
One coat of primer, TT-P-641, on surfaces not shop primed.
One coat of enamel undercoat, TT-E-545.
One coat of interior semigloss enamel, TT-E-509.

Cloth and Paper Covering on Insulation:

One coat of glue size.
One coat of suitable primer.
One finish coat to match adjacent surfaces.

8.2.2.6 Existing Surfaces Damaged During Performance of the Work
Including New Patches in Existing Surfaces:

One coat of suitable primer.
One coat of undercoat or intermediate coat.
One finish coat to match adjacent surfaces.

8.3 Mechanical, Electrical, and Miscellaneous Metal Items, Except Hot
Metal Surfaces and New Preflnished Equipment: Painting of new mechanical and
electrical equipment is specified in the section eoverln the particular item.
Copper pipe exposed in interior spaces shall be painted.

Coating systems as specified hereinbefore.
Color of finish coat to match adjacent surfaces.
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8.3.1 Surfaces Not Adjacent to Painted Surfaces:

One coat of primer, TT-P-645.
Two coats of enamel, TT-E-489.

8.3.2 Ferrous Piping Under Insulation or in Concealed Spaces:

One coat of pretreatment, MIL-P-15328, 0.3 to 0.5 mil.
Two coats of primer, TT-P-645.

8.3.3 Piping and Conduit Colors and Identification: Colors and
identification shall conform to the requirements of Table I at end of this
Section. All equipment piping and conduits not covered by the aforementioned
table shall be stenciled with names or code letters approved by the
Contracting Officer, not less than I/2 inch high for piping and not less than
2 inches high elsewhere. Arrow-shaped markings shall be painted on the lines
to indicate the direction of flow. Two copies of the complete color and
stencil codes used shall be provided; they shall be framed under glass and
shall be installed where directed by the Contracting Officer.

8.3.4 Surfaces Not Requiring Paint: Zinc-coated ducts under insu!atiog
and zinc-coated n Copper pipe under insulation or in concealed space wil
not require paintlng.

8.4 New Hot Metal Surfaces, Including New Piping Under Insulation, New
Piping in Concealed Spaces, and Stacks:

8.4.1 Surfaces Subject to Temperatures of 120 to 400 Degrees Fahrenheit:

Two coats heat resistant enamel, TT-E-496, Type II.

8.4.2 Surfaces Subject to Temperatures Over 400 Degrees Fahrenheit:

Two coats of heat resistant paint, TT-P-28.

8.5 Other Surfaces: Other surfaces for which the type of paint has not
been specified hereinbefore shall be painted as specified for surfaces having
similar conditions of exposure.

---END---
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TABLE I

CLASSIFICATION OF MATERIALS IN PIPING SYSTEMS

Potable Cold Water Green

Potable Hot Water Green

Potable Hot Water Green
(Recirculating)

Treated Water Green

Service Water Green

Boiler Feedwater Green

Chemical Feed Yellow

Lab Vacuum None

Dental Vacuum None

Solar Collector Yellow
Supply

Solar Collector Yellow
Return

Recirculating Water Yellow
Supply

Reclrculating Water Yellow
Return

Clinical Vacuum None

Anesthesia Gas Blue
Evacuation

One Hundred Pound Green
Air (or Press. Indicated)

Deionized Water Green

Medical Air Orange

PWH
PWH (140)

PWHR
PWHR (140)

TW

SW

BFW

CF

Vac (Lab)

OE

SCS

Identlflcaion

Potable Cold Water

Potable Hot Water

Potable Hot Water
(Rec.)

Treated Water

Service Water

Boiler Feedwater

Chemical Feed

Lab. Vac.

Dental Vac.

Solar Collector Supply

SCR Solar Collector Return

RWS

RWR

VAC

GE

Recirculating Water
Supply

Recirculating Water
Return

IA IO0#IA

DW

MA

Deion. Water

Med. Air
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Dental Air Orange

Fire Line Red

Fire Sprinkler Line Red

Boiler Blowdown Yellow

Continuous Boiler Yellow
Blowdown

Wet Vacuum Cleaning Yellow

Vent Piping Green

Acid Resistant Waste Yellow

Acid Resistant Vent Yellow

Soil or Waste Green

Storm Water Drain Green

Oxygen Green

Nitrous Oxide Blue

Nitrogen Gray

Heavy Fuel Oil Yellow
Supply

Heavy Fuel Oil Yellow
Return

Light Fuel Oil Yellow
Supply

Light Fuel Oil Yellow
Return

Liquified Petroleum Yellow
Gas

Drain Line Green

Chilled Water Green
Supply

DA

FP

FP

BD

CBD

WV

V

AW

V

SS

SD

0

NO

N

FOS

FOR

LOS

LOR

PG

DR

CHS
CCHS

Dental Air

Fire

Fire-Sprinkler

Boiler Blowdown

Continuous Boiler
Blowdown

Wet Vac. Clean

Vent

Acid Resist. Waste

Acid Resist. Vent

Waste

Storm

Oxygen

Nitrous Oxide

Nitrogen

Heavy Fuel Oil
Supply

Heavy Fuel Oil
Return

Light Fuel Oil
Supply

Light Fuel Oil
Return

Gas (LP)

Drain

CH. Water
CH. Water (Emergency)
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Chilled Water Green
Return

Condenser Water Green
Supply

Condenser Water Green
Return

High Pressure Steam
75 ib and above

High Pressure Return

Medium Pressure
Steam 50 lb. to 75 lb.

Medium Pressure
Return

Low Pressure Steam
0 lb. to 50 lb.

Low Pressure Return

Pumped Condensate

Hot Water Heating
Supply

Hot Water Heating
Return

Refrigerant Liquid Green

Refrigerant Suction Green

Yellow

Yellow

Yellow

Yellow

Yellow

Yellow

Yellow

Yellow

Yellow

CHR
CCHR

CWS

CWR

HPS

HPC

MPS

MPC

LPS

LPC

PR

HWS

HWR

RL

RS

CHR. Water
CHR. Water (Emergency)

Cond. Water

Cond. Water Ret.

Steam-H.P.

Steam H.P.R.

Steam MP

Steam MPR

Steam L.P.

Steam L.P.R.

Condensate Pumped

H.W. Heat

H.W.R. Heat

Ref.-Liquid

Ref.-Suction
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SECTION 09952. WALL COVERING

I. APPLICABLE PUBLICATIONS: The following publications of the issues

listed below, but referred to thereafter by basic designation only, form a

part of this specification to the extent indicated by the references thereto:

1.1 Federal Specifications:

L-P-1040
& Am

CCC-W-408A
& Am

Plastic Sheets and Strips (Polyvinyl Fluoride).

Wall Covering, Vinyl-coated.

1.2 American Society for Testing and Materials (ASTM) Publications:

E84-77 Surface Burning Characteristics of Building Materials.

2. QUALITY CONTROL: Approvals, except those required for field

installation, field application and field tests, shall be obtained before

delivery of materials to the project site.

3. SUBMITTALS:

3.1 Tests and Certificates: The testing requirements for materials

incorporated in referenced documents will be waived provided the Contractor
submits certificates from the manufacturer stating that materials furnished

for this project conform to all requirements of this specification and the
referenced documents. Copies of the test reports need not be submitted except
as specifically requested by the Contracting Officer.

3.1.1 Sample Certificate: The certificate shall not contain statements
that could be interpreted to imply that the product does not meet all require-
ments specified, such as "as good as"; "achieve the same end use and results
as materials formulated in accordance with the referenced specification";
"equal or exceed the service and performance of the specified material". The

certificate should simply state that the product conforms to all requirements
specified.

SAMPLE CERTIFICATE

The manufacturer hereby certifies that all following products being furnished
for this project conform to all requirements of the project specifications and
the respective reference specifications:
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MANUFACTURER AND PRODUCT REFERENCE SPECIFICATION

John Doe Company
Wall Covering CCC-W-408

& Am

SIGNATURE AND TITLE

3.2 Manufacturer’s Literature: Manufacturer’s literature describing
preparation of wall surfaces and application of adhesives, primers or sealers,
and application of each type wall covering and giving instructions for

cleaning and maintenance shall be submitted and approved prior to
installation.

3.3 Samples: The following samples shall be submitted and approved
prior to delivery of materials to the site:

(a) Wall Covering: Two samples, minimum 5-inches by 7-inches, of
each type and color. Submit 60 days prior to delivery of materials.

(b) Adhesive: One pint of each type.

3.4 Extra Stock: One linear foot of full width of each type and color
of wall covering for each 100 linear feet installed shall be submitted to the
Contracting Officer.

4. DELIVERY, HANDLING, AND STORAGE: Precautions shall be taken to
prevent damage to materials during delivery, handling, and storage. Materials
(i.e.) primers, sealers, and adhesives shall be received only in
manufacturer’s original containers, with seals and labels intact. Store all
materials flat in a clean dry area with a sustained temperature above 50
degrees F. and normal humidity. Do not store materials in an upright
position.

5. COLORS AND PATTERNS: Colors and patterns, including custom
colorways, shall be as indicated. All wall fabric shall be provided to match

samples on display at the office of the Contracting Officer.

6. MATERIALS:

6.1 Vinyl Coated Wall Covering: All vinyl coated wall covering shall
contain a germicidal additive which eliminates staphyloccus aureus within 24
hours of contact. Vinyl coated wall covering, indicated as "VF-I" and "VF-4"
shall conform to CCC-W-408, Type II, except:

(a) Total Weight: Finished total weight (ounces per lineal yard)
shall be 20.0, minimum.
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(b) Coating Weight: Coating weight (ounces/square yard) shall be
10.8, minimum.

(c) Fabric Type: Fabric shall be polyester/cotton osnaberg.

(d) Breaking Strength: Breaking strength (pounds, minimum) shall
be 80 for warp and 75 for filling.

(e) Tear Strength: Tear strength (scale readings, minimum) shall
be 30 for warp and 30 for filling.

(f) Fire Hazard Rating: ASTM E84. Vinyl coated wall covering
shall be listed by the Underwriters’ Laboratories, Inc. attesting to these
requirements:

(I) Flame Spread: 15

(2) Fuel Contributed: 5

(3) Smoke Developed: I0

(g) Fabric Width: 27 inches wide.

6.2 Suede Wall Covering: Indicated as "VF-2". Wall covering shall
conform to CCC-W-408, Type II, except:

(a) Total Weight: Finished total weight (ounces per lineal yard)
shall be 32.0 minimum.

(b) Coating Weight: Coating weight (ounces per lineal yard) shall
be 25.0 minimum.

(c) Fabric Type: Mildew treated cotton.

(d) Backing Fabric Weight: Backing fabric weight (ounces per
lineal yard) shall be 6.5 minimum.

(e) Fire Hazard Rating: ASTM E84. Suede wall covering shall be
listed by the Underwriters’ Laboratories, Inc. attesting to these
requirements:

(I) Flame Spread: 20.

(2) Fuel Contributed: 10.

(3) Smoke Developed: 35.
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6.3 Photomural: Photomural is indicated as "VF-3". Photomural shall
have a flame spread rating of not more than 10, a smoke developed factor of
not more than 0 and fuel contributed factor of not more than 5 when tested in
accordance with ASTM E84. Photomural shall be a latex-lmpregnated
(strippable) paper with a mexlmum rail thickness of .010 inch. Finish shall be
a modified acrylic top-coat (scrubbable).

6.4 Wall Fabric: Indicated as "VF-5". Wall fabric shall have flame
spread rating of not more than 15, a fuel contributed factor of not more than
15, and a smoke developed factor of not more than O. Material shall be
preshrunk, mothproof, and sound absorbent. Wall fabric shall hve a paper
back with a 100% wool face.

6.5 PVF Coated Wall Fabric: Indicated as "VF-6". Over wearing surface,
a top coating of clear colorless polyvinyl fluoride (PVF) film, 0.0005 inch
thick, meeting requirements of Federal Specification L-P-I040, Type I, Grade
B, Class 2, shall be applied. PVF coated wall fabric shall conform to
CCC-W-408, Type II, except:

(a) Total Weight: Finished total weight (ounces per lineal yard)
shall be 28.0, minimum.

(b) Vinyl Weight and PVF: Vinyl weight and PVF weight (ounces per
square yard) shall be 14.6, minimum.

(c) Fabric Weight: Fabric weight (ounces per square yard) shall be
4.1, minimum.

(d) Fabric Type: Osnaburg.

(e) Total Average Thickness: .032 inch.

(f) Tensile Breaking Strength: Breaking strength (pounds, minimum)
shall be 78 for warp and 75 for filling.

(g) Tear Strength: Tear strength (scale readings, average) shall
be 43 for warp and 55 for filling.

(h) Fire Hazard Rating: ASTM E84. Vinyl coated wmll covering
shall be listed by the Underwriters’ Laboratories, Inc. attesting to these
requirements:

(I) Flame Spread: 15

(2) Fuel Contributed: 5

(3) Smoke Developed: 10
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6.6 Primers, Sealers, and Adhesives: Primers, sealers, and adhesives
shall be mildew resisting, and non-staining to the wearing surface and shall
conform to requirements of the wall covering manufacturer; adhesives shall be
supplied by the manufacturer of the wall covering and shall conform to all
fire code requirements.

7. INSTALLATION: Areas to receive wall covering shall have a constant
temperature of at least 55 degrees F. for 3 days before, during and after
installation.

7.1 Preparation of Wall Surfaces: Remove from substrate any dirt and
grease and any crayon, ink or similar markin6s to prevent color staining or
bleeding through the wall covering. Fill all cracks, crevices, and holes with
spackling compound. Sand all rough spots smooth. All surfaces to receive
wall covering shall be thoroughly dry. The Contractor shall test moisture
content of plaster with an electric moisture meter and reading shall not be
more than 5 percent. Surface of wall shall be primed or sealed as required by
manufacturer’s instructions in order to permit ultimate removal of wall
covering without damaging the wall surface.

7.2 Adhesive and Wall Covering: Apply adhesive and wall covering in
strict accordance with each manufacturer’s printed instructions.

7.3 Covering: Covering shall be applied without horizontal Joints,
except where otherwise indicated. Internal and external angles shall be
continuous. Vertical Joints shall be lapped and double-cut or factory-trimmed
and butted. Edges shall extend not less than I/2 inch behind applied base and
trim. All seams and corners shall be securely pasted so that no moisture or
water vapor can get behind the wall covering. Wall covering shall be extended
behind edges of switch plates and other surface-mounted equipment. Wall
covering shall be hung in a manner that will assure uniformity of color and
matching of patterns at seams.

7.4 Finished Surfaces: Finished surfaces shall
pockets, wrinkles, open Joints, tears or other defects.
shall be removed.

be free from air
Excessive adhesive

7.5 Paste: All excess paste shall be removed and wall covering shall be
left clean and free of dirt or soiling after completion of work.

---END---
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SECTION 10101. CHALKBOARDS

I. APPLICABLE PUBLICATIONS: The following publications of the issues
listed below, but referred to thereafter by basic designation only, form a
part of this specification to the extent indicated by the references thereto.

1.1 Federal Specifications:

QQ-A-200/9C
& Am

Aluminum Alloy Bar, Rod, Shapes, Tube, and Wire, Extruded
6063.

1.2 Porcelain Enamel Institute, Inc. (PCI):

$I00 Architectural Porcelain Enamel on Steel.

1.3 National Association of Architectural Metal Manufacturer’s (NAAMM):

Metal Finishes Manual (Finish Designation), August 1969.

2. QUALITY CONTROL: Approvals, except those required for field

installation, field application and field tests, shall be obtained before
delivery of materials to the project site.

3. SUBMITTALS:

3.1 Tests and Certificates: The testing requirements for materials
incorporated in referenced documents will be waived provided the Contractor
submits certificates from the manufacturer stating that materials furnished
for this project conform to all requirements of this specification and the
referenced documents. Copies of the test reports need not be submitted except
as specifically requested by the Contracting Officer.

3.1.1 Sample Certificate: The certificate shall not contain statements
that could be interpreted to imply that the product does not meet all
requirements specified, such as "as good as"; "achieve the same end use and
results as materials formulated in accordance with the referenced
specification"; "equal or exceed the service and performance of the specified
material". The certificate should simply state that the product conforms to
all requirements specified.

SAMPLE CERTIFICATE

The manufacturer hereby certifies that all following products being furnished
for this project conform to all requirements of the project specifications and
the respective reference specifications:
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MANUFACTURER AND PRODUCT

John Doe Company
Aluminum Trim

REFERENCE SPECIFICATION

QQ-A-200/9C
&Am

SIGNATURE AND TITLE

3.2 Shop Drawings: Shop drawings shall be submitted and approved before
delivery of materials to the site. Shop drawings shall show types, sizes,
installation, and anchoring details.

3.3 Samples: The following samples of materials in each color shall be
submitted for approval before the work is started.

(I) Chalkboard: One unit 12 inches by 12 inches.

joint.
(2) Liquid Writing Board: One unit 12 inches by 12 inches, showing

(3) Trim: Two units 12 inches long.

(4) Markers: One of each color.

(5) Chalk Trough: Two units 12 inches long.

(6) Grounds: Two of each type.

(7) Clips: Two of each type.

3.4 Manufacturer’s Installation Procedures: Manufacturer’s currently
recommended installation procedures shall be submitted and approved.
Installation procedures shall accompany shop drawings.

4. DELIVERY, STORAGE, AND PROTECTION: Materials shall be delivered to
the site in the original sealed containers or packages and shall bear the
manufacturer’s name and brand designation. Materials shall be stored and
handled in a manner to protect them from damage during the entire construction
period.

5. MATERIALS:

5.1 Chalkboards: Chalkboards shall be complete with metal frames or
trim, chalk trough, grounds and clips. No joints allowed for chalkboard face
sheet, core material, and panel backing.
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5. I. Face Sheet: Face sheet shall be minimum 24 gage stretcher leveled
steel sheets with vitreous porcelain enamel writing surface conforming to PCI
$I00. Color of face sheet shall be as indicated.

5.1.2 Core Material: Core material shall be 3/8 inch thick particle
board.

5.1.3 Panel Backing:
sheet.

Panel backing shall be .015 inch thick aluminum

5.1.4 Laminations: Laminations shall be hot-type neoprene contact
adhesive applied to both surfaces automatically. Each substrate shall have a
minimum of 80 percent covering with 1.5 to 2.0 dry mils of adhesive. Panel
components shall have uniform pressure applied mechanically over entire area.
Laminations shall be made by face sheet manufacturer.

5.2 Liquid Writing Board: Liquid writing board shall be complete
with metal frames, or trim, grounds and clips. Joints shall be machine
matched, splined, butt Joint type with face sheet overlapping adjacent core
material I/8 inch. Sequence match face sheets. Color of liquid writing board
shall be as indicated.

5.2.1 Face Sheet: All panels shall be semi-gloss, graphically textured
porcelain enamel, conforming to PCI $I00, applied at high temperature to 24
gauge stretcher-leveled aluminized steel sheets. Porcelain surface shall be
made from lead-bearlng, low-fusion type frits and must be compatible with dry
removal markers to provide maximum marker life, minimum erasing effort, and
dry removal of mark. Surfaces limited to markers requiring wet mark removal
will not be acceptable. Manufacturer will be required to furnish a life-of-
the-building guarantee on the writing surface under normal classroom condition
usage.

5.2.2 Core Material: Core material shall be 3/8 inch thick particle
board routed to receive spline.

5.2.3 Panel Backing: Panel backing shall be .015 inch aluminum sheet.

5.2.4 Splines: Aluminized steel, 18 gage.

5.2.5 Laminations: Laminations shall be hot-type neoprene contact
adhesive. Each substrate shall have a minimum of 80 percent coverage with 1.5
to 2.0 dry mils of adhesive. Lamination shall be made by face sheet manu-
facturer.

5.2.6 Markers: Provide one gross felt-tipped type markers in four
assorted colors, packed one dozen to a box. Markers shall have the capability
of dry removal from writing surface with ordinary felt erasers. Markers
requiring water, special solvents, or treated erasers will not be acceptable.
Markers shall be certified as nontoxic.
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5.3 Frames or Trim: Frames or trim shall be fabricated from extruded

aluminum, 6063-T5 alloy conforming to Federal Specification QQ-A-200/9. Units

shall be 0.062 inches thick, except where otherwise specified and shall be of

the snap-on-type. Frames or trim shall be approximately I-3/4 inches wide

with square edges.

5.3.1 Chalk Trough: Chalk trough shall be a minimum of 0.093 inches

thick, snap-on type, shall project approximately 2-3/4 inches, extending

entire length of chalkboard unless otherwise indicated, grooved, and with end

closures or caps.

5.3.2 Finish: All exposed aluminum surfaces, frames or trim, shall have

a AA-M10-C22-A42 color anodized finish in accordance with the requirements of

NAAMM’s "Metal Finishes Manual". Finish color shall be black. Finish shall

match in appearance or fall within the two extremes of color range of the

approved samples.

5.4 Grounds: Grounds shall be 16 gage galvanized steel and shall be

fastened to walls with screws, rawl plugs, nails, expansion or toggle bolts,
or other approved fastenings spaced a maximum of 12 inches on centers. Where

grounds are attached to metal stud partitions, wood or metal reinforcing shall

be provided in metal stud space. Verify placement of reinforcing.

5.5 Clips: Clips shall be galvanized steel. Clips for frames or trim
and chalk trough shall receive snap-on trim and lap edges of chalkboard not
less than I/4 inch. Place clips adjacent to joints and to corners at
horizontal and vertical sections and at intermediate points spaced at 16
inches on center maximum. Secure clips to grounds with screws.

6. INSTALLATION: Install all materials in accordance with approved shop
drawings and manufacturer’s directions.

---END---
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SECTION 10162. METAL TOILET PARTITIONS

I. APPLICABLE PUBLICATIONS: The following publications of the issues
listed below, but referred to thereafter by basic designation only, form a
part of this specification to the extent indicated by the references thereto:

1.1 Federal Specifications:

RR-P-1352A Partitions, Toilet, Complete.
& Int Amd

2. QUALITY CONTROL: Approvals, except those required for field
installation, field applications and field tests, shall be obtained before
delivery of materials to the project site.

3. SUBMITTALS:

3.1 Tests and Certificates: The testing requirements for materials
incorporated in referenced documents will be waived provided the Contractor
submits certificates from the manufacturer stating that materials furnished
for this project conform to all requirements of this specification and the
referenced documents. Material certificates shall be submitted to and
approved by the Contracting Officer. Copies of the test reports need not be
submitted except as specifically requested by the Contracting Officer.

3.1.1 Sample Certificate: The certificate shall not contain statements
that could be interpreted to imply that the product does not meet all
requirements specified, such as "as good as"; "achieve the same end use and
results as materials formulated in accordance with the referenced
specification"; "equal or exceed the service and performance of the specified
material". The certificate should simply state that the product conforms to
all requirements specified.

SAMPLE CERTIFICATE

The manufacturer hereby certifies that the following products being furnished
for this project conform to all requirements of the project specifications and
the respective reference specifications:

MANUFACTURER AND PRODUCT REFERENCE SPECIFICAT0N

John Doe Company
Toilet Partitions, Type OB
Urinal Screens, Type FS

RR-P-1352, Type I, Style C.
RR-P-1352, Type III, Style A.

SIGNATURE AND TITLE
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3.2 Catalog Data: Complete descriptive literature for each type of

partition shall be submitted to and approved by the Contracting Officer. Data

which describe more than one type, size, model, or item shall be clearly

marked to indicate which type, size, model, or item the Contractor intends to

provide. Data shall be sufficient to show conformance to specified

requirements.

3.3 Shop Drawings: Complete shop drawings for all partitions shall be

submitted to and approved by the Contracting Officer. Show layout, details,
materials, dimensions, finishes, and all information necessary for fabrication

and installation.

3.4 Colors: One sample of each color of partition for verification that

products match the colors indicated shall be submitted to and approved by the

Contracting Officer. Where colors are not indicated, submit not less than 8

different samples of manufacturer’s standard colors for selection by the

Contracting Officer.

4. DELIVERY AND STORAGE: Deliver materials in manufacturer’s original,

unopened containers or packaging with labels intact and legible. Deliver,
store, and handle materials so as to prevent damage. Defective materials and

damaged materials shall be replaced by the Contractor at no additional cost to
the Government.

5. GENERAL REQUIREMENTS: Toilet partitions shall be provided complete
with all fastenings, fittings, hardware, and accessories necessary for a
complete and finished installation. Toilet paper holders are specified in

section "Metal Toilet and Bath Accessories".

6. TERIALS: Toilet partitions shall conform to RR-P-1352, except as
otherwise specified herein.

6.1 Water Closet Enclosures: Type I, Style B, ceiling hung. Each water
closet enclosure shall be provided with a door. Sizes shall be as specified
in RR-P-1352, except as indicated otherwise. Provide compartments for the
handicapped where indicated. Reinforce enclosures for grab bars.

6.2 Room Entrance Screen: Type II, Style B, ceiling hung. Sizes shall
be as indicated.

6.3 Urinal Screen: Type III, Style D, wall hung. Urinal screens shall
be 24 inches wide.

6.4 Finish: Partitions shall have Finish 2, porcelain enamel. Finish
colors shall be as indicated or, if not indicated, as selected by the

Contracting Officer from the manufacturer’s standard color charts in one or
two colors.

6.5 Hardware:
zinc alloy.

Stainless steel or chromium-plated brass. Do not use
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7. INSTALLATION: The work shall be secured to contiguous construction
in a rigid and substantial manner, straight and plumb, with uniform clearance
of I/2 inch between pilasters and panels, inch between pilasters and walls,
and panels and walls, and no more than 3 /16 inch between pilasters and doors.
Eeneeo driilin floors and walls shall be concealed in the finished work.
Hardware shall be adjusted for proper operation, and hinges Shall be set to
hold the doors ajar about 30 degrees when unlatched. After installation, all
exposed surfaces shall be thoroughly cleaned, and all damaged work shall be

restored to its original condition, or replaced with new work. The exposed
heads of unfinished steel bolts and screws shall be neatly p.ainted to match
the color of adJoinin partition surfaces. !
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SECTION 10202. EXTERIOR WALL LOUVERS

I. APPLICABLE PUBLICATIONS: The following publications of the issues

listed below, but referred to thereafter by basic designation only, form a

part of this specification to the extent indicated by the references thereto:

1.1 Federal Specifications:

QQ-A-200/9C
&Aml
RR-W-365
&Am2

Aluminum Alloy Bar, Rod, Shapes, Tube, and Wire, Extruded,
6063.
Wire Fabric (Insect Screening).

1.2 American Society for Testing and Materials (ASTM):

B209-77 Alumlnum-Alloy Sheet and Plate.

1.3 National Association of Architectural Metal Manufacturer’s (NAAMM):

Metal Finishes Manual (Finish Designation), August 1969.

2. QUALITY CONTROL: Approvals, except those required for field
installation, field application and field tests, shall be obtained before
delivery of materials to the project site.

3. SUBMITTALS:

3.1 Tests and Certificates: The testing requirements for materials
incorporated in referenced documents will be waived provided the Contractor
submits certificates from the manufacturer stating that materials furnished
for this project conform to all requirements of this specification and the
referenced documents. Material certificates shall be submitted to and

approved by the Contracting Officer. Copies of the test reports need not be
submitted except as specifically requested by the Contracting Officer.

3.1.1 Sample Certificate: The certificate shall not contain statements
that could be interpreted to imply that the product does not meet all

requirements specified, such as "as good as"; "achieve the same end use and
results as materials formulated in accordance with the referenced
specification"; "equal or exceed the service and performance of the specified
material". The certificate should simply state that the product conforms to
all requirements specified.

SAMPLE CERTIFICATE

The manufacturer hereby certifies that all following products being furnished
for this project conform to all requirements of the project specifications and
the respective reference specifications:
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NUFACTURER AND PRODUCT REFERENCE SPECIFICATION

John Doe Company
Aluminum

QQ-A-200/9

SIGNATURE AND TITLE

3.2 Shop Drawings: Shop drawings shall be submitted to and approved
by the Contracting Officer before delivery of materials to the site. Shop
drawings shall show types, sizes, profiles, locations, thicknesses,
construction, methods of assembly, anchoring details, and other construction
details.

3.3 Samples: The following samples of materials shall be submitted to
and approved by the Contracting Officer before work is started.

(I) One 6-inch by 6-inch louver blade.

(2) One full size sample of blade clip.

(3) One 6-inch by 6-inch head and sill member.

(4) One 6-inch by 6-inch sill flashing.

(5) One 6-inch by 6-inch sample of each type of screen fabric.

(6) One 6-inch long sample of each type of screen frame.

(7) One 6-inch long vertical support.

(8) Two 6-inch long samples of extrusions and sheet aluminum with
specified finish.

3.4 Manufacturer’s Installation Procedures: Manufacturer’s currently
reco,ended installation procedures shall be submitted to and approved by the
Contracting Officer. Installation procedures shall be submitted with shop
drawings.

4. DELIVERY, STORAGE AND PROTECTION:. Materials shall be adequately
packaged and protected during shipment and shall be inspected for damage,
dampness and wet-storage stains upon delivery to the Job site. Damaged or
permanently stained materials that cannot be restored to llke-new condition
shall be removed from the site and shall be replaced at no additional cost to
the Government. Louvers and screens shall be carefully handled to avoid
damage. Crated materials shall not be uncrated until ready for use.
Materials shall be stored in dry weather-tight ventilated areas until
immediately before installation.
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5. MATERIALS:

5.1 Louvers: Louvers shall be field assembled units, 6-inches and

4-inches deep, continuous type, with snap-in type stormproof blades.

5.1.1 Blades: Extruded 6063 alminum alloy conforming to QQ-A-200/9,
.081 inches thick.

5.1.2 Blade Clip: Extruded 6063 aluminum alloy conforming to
QQ-A-200/9, .125 inches thick.

5.1.3 Head and Sill Members: Extruded 6063 aluminum alloy conforming to
QQ-A-200/9, .100 inches thick.

5.1.4 Vertical Supports: Aluminum 6063 alloy rolled angle shapes.
Supports shall be designed to carry a 45 pound per square foot wind load for
height of opening. Provide clips and support fasteners.

5.1.5 Sill Flashing: ASTM B209, sheet aluminum .064 inches thick.

5.1.6 Fasteners: Type 305 or 410 stainless steel with finish and color
to match louver.

5.1.7 Lapstrips: Aluminum 6063 alloy, manufacturer’s standard at louver
blade joints.

5.2 Screens:

5.2.1 Insect Screen Fabric:
18 x 14 mesh.

Federal Specification RR-W-365, Type VII,

5.2.2 Bird Screen Fabric: Aluminum, I/2 inch mesh, 16 gage.

5.2.3 Screen Frames:
by louver manufacturer.

Extruded 6063 aluminum shapes of size recommended

5.3 Sealant: See section entitled "Calking".

6. FINISH: Exposed aluminum surfaces, including vertical supports
shall have a AA-M10-C22-A42 color anodized finish in accordance with the
requirements of NAA’s "Metal Finishes Manual". Finish color shall be black.
Finish shall match in appearance or fall within the two extremes of color
range of the approved samples. All screen fabric shall be finished in a color
to match louvers.

7. FABRICATION:

7.1 Louvers: Fabricate 6-inch louvers to provide a minimum free area
opening percentage of 45 and fabricate 4-inch louvers to provide a minimum of
free area opening of 38.
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7.2 Screens: Fabricate screen frames to provide a completely removable
unit.

8. INSTALLATION: Manufacturer or one of their approved qualified
erectors shall install louvers and screens. Louvers and screens shall be
installed in accordance with approved shop drawings and manufacturer’s
directions. Anchor blade clips to vertical supports. Install blades on blade
clips, including lapstrips at Junction of blade ends and sill flashing as
indicated. Install removable screens as indicated. After installation, all
exposed surfaces shall be thoroughly cleaned, and all damaged work shall be
restored to its original condition, or replaced with new work at no expense to
the Government.

---END---
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SECTION 10203. METAL DOOR LOUVERS

I. APPLICABLE PUBLICATIONS: The following publications of the issues

listed below, but referred to elsewhere by basic designation only, form a part

of this specification to the extent indicated by the references thereto:

1.1 Federal Specifications:

QQ-S-775E Steel Sheets, Carbon, Zinc-coated.

2. QUALITY CONTROL: Approvals, except those required for field

installation, field application and field tests, shall be obtained before

delivery of materials to the project site.

2.1 Selection of Colors: Colors of paint finish shall closely
approximate colors indicated. Where color is not indicated the Contractor
shall submit the manufacturer’s standard colors to the Contracting Officer for

selection.

3. SUBMITTALS:

3.1 Tests and Certificates: The testing requirements for materials

incorporated in referenced documents will be waived provided the Contractor
submits certificates from the manufacturer stating that materials furnished

for this project conform to all requirements of this specification and the
referenced documents. Copies of the test reports need not be submitted except
as specifically requested by the Contracting Officer.

3.1.1 Sample Certificate: The certificate shall not contain statements
that could be interpreted to imply that the product does not meet all
requirements specified, such as "as good as"; "achieve the same end use and
results as materials formulated in accordance with the referenced
specification"; "equal or exceed the service and performance of the specified
material". The certificate should simply state that the product conforms to
all requirements specified.

SAMPLE CERTIFICAT

The manufacturer hereby certifies that all following products being furnished
for this project conform to all requirements of the project specifications and
the respective reference specifications:

MANUFACTURER AND PRODUCT REFERENCE SPECIFICATION

John Doe Company
Galvanized Steel QQ-S-775

SIGNATURE AND TITLE
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3.2 Shop Drawings: Shop drawings and manufacturer,s literature showingall information necessary for fabrication and erection of louvers shall besubmitted for approval. Drawings shall indicate materials, sizes,thicknesses, fastenings, and profiles. Materials shall not be delivered toJob site until shop drawings and manufacturer’s literature have been approved.

4. GENERAL REQUIRENTS: The work includes metal louvers in wood doors.Louvers in metal doors are specified in section entitled "Hollow Metal Doorsand Frames". Exterior wall louvers are specified in section entitled"Exterior Wall Louvers".

or inverted "V" slghtproof type and shall transmit a minimum of 35 percent
free air. Louvers shall be of the sizes indicated. Louvers for oak veneerdoors and plastic laminate doors shall be of the framed type for use with woodand plastic laminate wood covered moldings. Moldings are specified in section
entitled "Wood Doors". Contractor has the option of providing either extrudedaluminum or formed metal louvers; however, only one type of louver shall besupplied.

5.1 Extruded Aluminum: Blades and frame shall be fabricated of 6063-T5aluminum alloy with a wall thickness of not less than 0.050 inch thick.All screw fasteners shall be of stainless steel. Aluminum surfaces shall beprovided with a baked-on enamel finish.

5.2 Formed Metal: Blades and frame shall be fabricated of 20 U. S. gagesteel sheet conforming to QQ-S-775, Class d or sheet alumlnum not less than0.040 inch thick. Screws and fasteners shall be of metal compatible with
louver materlal. Steel surfaces shall be provided with a baked-on primer coatand a baked-on coat of synthetic enamel. Aluminum surfaces shall be providedwith a baked-on enamel finish.

6. INSTALLATION: Installation shall be in accordance with themanufacturer,s publlshed instructions except as indicated otherwise. Allexposed screw heads shall be of the countersunk type.

---END---
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SECTION 10250. FIREFIGHTING DEVICES

I. APPLICABLE PUBLICATIONS: The following publications of the issues

listed below, but referred to thereafter by basic designation only, form a

part of this specification to the extent indicated by the references thereto:

1.1 Federal Specification (Fed. Spec.):

DD-G-1403B
&1

Glass, Plate (Float), Sheet, Figured, and Spandrel (Heat
Strengthened and Tempered).

2. QUALITY CONTROL:

2.1 General: Approval, except those required for field installations,
field applications and field tests, shall be obtained before custom
fabrication is started and before delivery of material or equipment to the

project site.

3. SUBMITTALS:

3.1 Shop drawings for all devices shall be approved and submitted to the
Contracting Officer for submission to the LANTDIV Fire Protection Engineer,
for final approval before work is started. Drawings shall show types, sizes,
locations, metal gages, hardware provisions, installation details, and other
details of construction.

3.2 Manufacturer’s Installation Procedures: Manufacturer’s currently
recommended installation procedures for devices shall be approved and
submitted, in triplicate, to the Contracting Officer for submission to the
LANTDIV Fire Protection Engineer, for final approval. Installation procedures
shall accompany the shop drawings.

3.3 Certificates of Conformance or Compliance: Before delivery of
firefighting devices, certificates attesting that firefighting devices meet
the requirements specified shall be approved and submitted to the Contracting
Officer for submission to the LANTDIV Fire Protection Engineer, for final
approval.

4. DELIVERY AND STORAGE: Devices shall be delivered to the job site
wrapped in a protective covering, with the brands and names clearly marked
thereon. Devices shall be stored in dry locations with adequate ventilation,
free from dust, or water and in such a manner to permit easy access for
inspection and handling. Devices shall be handled carefully to prevent damage
to the faces, edges, and ends. Damaged items that cannot be restored to
like-new condition shall be replaced at no additional cost to the Government.

5. FIRE EXTINGUISHER CABINETS:

5.1 Body shall be cold-rolled, annealed, stretcher-leveled, bonderized
steel not less than 20 gauge one-piece full-welded with square corners, or
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seamless front full-welded to back and at corners. Welds shall be continuous
in full depth and width, dressed smooth and flush on exposed interior and
exterior surfaces. Sides shall be blanked or countersunk for hardware. Type
shall be semi-recessed.

5.2 Door shall be hollow construction sheet steel not less than 20
gauge. Rails and stiles shall be of one-piece rolled section mitered and
welded at corners, with attached glass retainers on inside, or of two-piece
construction pressed from single sheets. Duo-panel glass in door shall
conform to specification DD-G-1403, Kind FT, Condition A, Type I, Class I.
Cabinets shall have hinges and catch. Hinges shall be cabinet manufacturer’s
standard as to material, type and finish, permitting door to open 180 degrees.
Catch shall be lever handle type, brass or bronze, bright chrome finish over
nickel.

5.3 The cabinet interior shall have white enamel finish; the cabinet
exterior shall be primed. The door glass panel shall include the words "FIRE
EXTINGUISHER" in I-I/2" red letters.

5.4 Cabinet size shall be as follows:

FEC and FECI 16" 31" 8"

---END---
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SECTION 10261. CORNER GUARDS AND BUMPER GUARDS

I. APPLICABLE PUBLICATIONS: The following publications of the issues

listed below, but referred to thereafter by basic designation only, form a

part of this specification to the extent indicated by the references thereto:

1.1 Federal Specifications:

QQ-A-200/9C
& Aml

Aluminum Alloy Bar, Rod, Shapes, Tube, and Wire, Extruded

6063 Alloy.

1.2 American Society for Testing and Materials (ASTM):

D256-73

D635-76

E84-77

Impact Resistance of Plastics and Electrical Insulating

Material.
Rate of Burning and/or Extent and Time of Burning of Self-
Supporting Plastics in a Horizontal Position.

Surface Burning Characteristics of Building Materials.

2. QUALITY CONTROL: Approvals, except those required for field

installation, field application and field tests, shall be obtained before

delivery of materials to the project site.

3. SUBMITTALS:

3.1 Tests and Certificates: The testing requirements for materials

incorporated in referenced documents will be waived provided the Contractor
submits certificates from the manufacturer stating that materials furnished

for this project conform to all requirements of this specification and the

referenced documents. Copies of the test reports need not be submitted except
as specifically requested by the Contracting Officer.

3.1.1 Sample Certificate: The certificate shall not contain statements
that could be interpreted to imply that the product does not meet all
requirements specified, such as "as good as"; "achieve the same end use and
results as materials formulated in accordance with the referenced
specification"; "equal or exceed the service and performance of the specified
material". The certificate should simply state that the product conforms to
all requirements specified.

SAMPLE CERTIFICATE

The manufacturer hereby certifies that all following products being furnished
for this project conform to all requirements of the project specifications and
the respective reference specifications:

O5-77-7526
10261



MANUFACTURER AND PRODUCT REFERENCE SPECIFGATION

John Doe Company
Vinyl Acrylic Alloy ASTM E84

3.2 Shop Drawings: Shop drawings shall be submitted and approved before
delivery of materials to the site. Shop drawings shall show types, sizes,
locations, metal gages, hardware provisions, installation details, anchoring
details, and other construction details.

3.3 Samples: The following samples of materials in each color shall be
submitted for approval before the work is started.

(I) Corner Guards: One 12-inch assembly of each type.

(2) Bumper Guards: One 12-inch assembly of each type.

(3) Anchors: Two of each type.

(4) Mounting Hardware: One assembly of each type.

3.4 Manufacturer’s Installation Procedures: Manufacturer’s currently
recommended installation procedures shall be submitted and approved.
Installation procedures shall accompany shop drawings.

4. DELIVERY, STORAGE, AND PROTECTION: Materials shall be delivered to
the site in the original sealed containers or packages and shall bear the
manufacturer’s name and brand designation. Where materials are covered by a
referenced specification, the containers or packages shall bear the
specification number and type as applicable. Materials shall be stored and
handled in a manner to protect them from damage during the entire construction
period.

5. COLORS: Colors of corner guards and bumper guards shall match
samples in display at the office of the Contracting Officer.

6. MATERIALS:

6.1 Vinyl: Vinyl acrylic alloy having a minimum impact resistance of
350 foot pounds psi when tested in accordance with ASTM D256, and shall have a
Class Rating when tested in accordance with ASTM E84. A brocidal agent
shall be incorporated in the resin and shall be effective against gram-
negative and gram-positive organisms.

6.2 Closure Caps: High-impact nylon, standard of manufacturer.
shall match vinyl.

Color

6.3 Bumper Cushion: Type recommended by vinyl manufacturer.
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6.4 Back-Up Sheet: Material same as specified under paragraph entitled

"Vinyl"

6.5 Bumper Cushion: Vinyl of type recommended by vinyl manufacturer.

6.6 Mounting Bracket: Material same as specified under paragraph

entitled "Vinyl".

6.7 Aluminum:
QQ-A-200/9.

Extruded from 6063-T5 aluminum alloy conforming to

6.8 Fasteners:
vinyl manufacturer.

Type as indicated or as recommended and provided by

6.9 End Caps: High impact material as recommended by vinyl

manufacturer.

6.10 Wood Handrail (BG-I): As specified in other sections.

7. FABRICATION:

7.1 Corner Guard Assemblies (CG-I and CG-2): Vinyl corner guard
assemblies shall conform to profiles, sizes and shapes indicated. Vinyl

surfaces shall have a matte finish pebblette grain surface with color integral

throughout the depth of the material. Corner guards shall be fabricated from

vinyl having a nominal wall thickness of .110 inches. Back up sheet for CG-2

shall be fabricated from vinyl having a nominal wall thickness of .078 inches.

Continuous extruded aluminum retainers shall be .063 inches thick with

fasteners for mounting approximately 18 inches on center. Provide closure

caps to close off top and bottom where required.

7.2 Bumper Guard Assemblies:

7.2.1 Bumper Guard Assembly (BG-2): Vinyl bumper guard assembly (BG-2)
shall conform to profiles, sizes and shapes indicated. Vinyl surfaces shall

have a matte finish pebblette grain surface with color integral throughout the

depth of the material. Bumper guards shall be fabricated from vinyl having a

nominal wall thickness of .100 inches. Continuous extruded aluminum retainers

shall be .072 inches thick with fasteners for mounting approximately 16 inches
on center, and with bumper cushions at all fastener locations. Provide end

caps at all terminations and concealed splice plates at all joints.

7.2.2 Bumper Guard Assembly (BG-3): Bumper guard assembly (BG-3) shall
conform to profiles, sizes and shapes indicated. Vinyl surfaces shall have a

matte finish pebblette grain surface with color integral throughout the depth
of the material. Bumper guard shall be fabricated from vinyl having a nominal
wall thickness of .078 inches. Continuous extruded aluminum retainers shall
be .081 inches thick and shall be permanently affixed to wall through mounting
brackets. Mounting brackets shall be fabricated from .125 inch thick vinyl.
Provide each retainer with continuous vinyl cushion. Bumper guard assembly
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shall be provided with continuous external and internal corner units, end
caps, attachment plates, concealed splice plates at all Joints and all
required hardware for a complete and approved installation.

8. INSTALLATION: Corner guards and bumper guards shall be installed at
locations indicated, in accordance with approved shop drawings and
manufacturer’s directions.

8.1 Corner Guards: With approved anchorage devices, secure retainers
and closure caps to wall on both sides of corner. Install back-up sheet where
indicated or required. Guards shall then be hand pressure locked over the
retainers, yet shall provide free-floatin action to absorb heavy impact
without damage to guard, retainer or adjacent wall. Guards shall be straight
and true over full height.

8.2 Bumper Guard Assemblies:

8.2.1 Bumper Guard Assembly (BG-2): After painting or wall covering has
been completed, securely install retainers with approved fastenin devices.
Install bumper cushion and bumper guard and lock in place yet provide for
free-floatin action to absorb heavy impact without damage to guard, retainer
or adjacent wall. Bumpers shall be straight and true over full length.

8.2.2 Bumper Guard Assembly (BG-3): After paintin or wall coverin has
been completed, securely install mounting brackets and retainers with approved
fastenin devices. Unless otherwise indicated or recommended by manufacturer,
locate first bracket 2-5/8 inches from each end of each retainer and space
remainder of brackets 32 inches on centers. Bumpers shall then be locked over
the retainer yet shall provide for shock-absorbing action under impact without
damage to bumper, retainer brackets, or adjacent wall. Bumpers shall be
straight and true over full length.

---END---
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SECTION 10350. FLAGPOLES

I. APPLICABLE PUBLICATIONS: The following publications of the issues

listed below, but referred to thereafter by basic designation only, form a

part of this specification to the extent indicated by the references thereto:

1.1 Federal Specifications:

QQ-A-200/9C
&Am

Aluminum Alloy, Bar, Rod, Shapes, Tube and Wire, Extruded

6063.

QQ-S-763D
& Int Amd
& Notice

Steel Bars, Wire, Shapes, and Forgings, Corrosion-

resisting.

QQ-S-766C
& Am 5

Steel Plates, Sheets, and Strip-corrosion Resisting.

TT-S-OO1543A Sealing Compound: Silicone Rubber (For Calking, Sealing,
and Glazing in Building and Other Structures).

1.2 American Association of State Highway and Transportation Officials
(AASHTO):

M-36 Zinc-coated Corrugated Iron or Steel Culverts and
Underdrains.

1.3 National Association of Architectural Metal Manufacturer’s (NAAMM):

Metal Finishes Manual (Finish Designation), August 1969.

2. QUALITY CONTROL: Approval, except those required for field
installations, field applications, and field tests, shall be obtained before
custom fabrication is started and before delivery of material or equipment to
the project site.

3. SUBMITTALS:

3.1 Tests and Test Reports: The testing requirements incorporated in
referenced documents will be waived provided the manufacturer submits
certificates that previously manufactured materials have been tested by
recognized laboratories, that such materials meet testing requirements
specified and that the tested materials is of the same type quality,
manufacture and make as that furnished for this project. Copies of the test
reports need not be submitted except as specifically requested by the
Contracting Officer.

3.2 Shop Drawings: Shop drawings shall be submitted and approved prior
to execution of work. Drawings shall show sizes, locations, metal gages,
hardware provisions, installation details, and other details of construction.
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3.3 Samples: Submit two samples of specified finish for approval prior
to fabricating flagpoles.

3.q Manufacturer’s Installation Procedures: Manufacturer’s currently
recommended installation procedures for items shall be submitted and approved.
Installation procedures shall accompany the shop drawings.

4. DELIVERY AND STORAGE: Exercise care in handling, delivering, and
storing flagpoles to prevent damage. Flagpoles shall be packed and prepared
for shipment in accordance with manufacturer’s recommendations to assure
maximum protection during shipment and to avoid bending or twisting of the
flagpoles.

5. MATERIALS:

304.

5.1 Aluminum: Federal Specification QQ-A-200/9, alloy 6063, temper T6.

5.2 Stainless Steel: Federal Specification QQ-S-763 and QQ-S-766, Class

5.3 Foundation Tube:
tube.

AASHTO M-36, 16 gage galvanized corrugated steel

5.4 Sealant:
selected.

Federal Specification TT-S-001543, Class A, color

5.5 Concrete: Concrete shall be as specified in section entitled:
"Cast-In-Place Concrete".

6. FLAGPOLES:

6.1 General: Flagpoles shall be ground set, cone tapered aluminum
complete with all fittings. Flagpoles shall be 59 feet exposed height by 65
feet total length, tapered portion 56 feet, straight butt portion 9 feet,
outside top diameter 4 inches, and outside butt diameter of 12 inches.

6.2 Construction: Flagpole wall thickness shall be .188 inch for upper
41 feet 2 inches and .250 inch for remainder of flagpole, with uniform conical
taper of approximately inch every 7 feet throughout the tapered portion.
Pole shall be machine-made of seamless extruded aluminum and not from rolled
plate with welded seam. Flagpole shall have a smooth uninterrupted exterior
surface without visible joints or offsets. Splicing sleeve shall be factory
fitted and match-marked. Sections shall be self-allgnlng and self-locking
requiring no field welding.

6.3 Ball: Ball shall be 12 inches in diameter and constructed of 14
gage aluminum having flush seam, and mounted on 5/8 inch dural rod attached to
truck.
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6.4 Truck: Truck shall be non-fouling with aluminum body, revolving on

aluminum spindle with 2 ball races containing 26, I/4 inch stainless steel
balls. Truck shall have two extra heavy type 4 inch diameter Delrin sheaves
rotating on I/2 inch stainless steel pins.

6.5 Cleats: Cleats shall be two 9 inch cast aluminum cleats, each

attached to pole with two 5/16 inch flat head dural machine screws.

6.6 Cleat Covers: Aluminum cleat covers, one per cleat, shall be

equipped with separate staple-cleat support post and six-lever padlock.
Covers shall attach directly to support post and shall not require additional
fasteners into flagpole.

6.7 Halyards: Halyards shall be two 3/8 inch No. 12 nylon braded rope
halyards having bronze center, each with two quiet halyard flag clasps for
securing to flag.

6.8 Metal Base: Cast or spun aluminum base, of design indicated.
Provide recess in top for installation of sealant to flagpole after erection.

6.9 Foundation Tube: Foundation tube shall be of proper length and
diameter. Foundation tube shall include welded steel bottom plate, lower
welded steel internal centering wedges, top hardwood internal centering
wedges, steel lightning ground spike and steel plate support; all steel shall
be galvanized. Construct foundations in accordance with manufacturer’s
recommendations, except where indicated otherwise. Exposed portions of
concrete foundations shall have a smooth rubbed finish, with true lines and
arrises.

7. FINISHES

7.1 Exposed Surfaces: Exposed aluminum surfaces shall have a
AA-M10-C22-A42 color anodized finish in accordance with the requirements of
NAAMM’s "Metal Finishes Manual". Finish color shall be dark bronze. Finish
shall match in appearance or fall within the two extremes of color range of
the approved sample.

7.2 Unexposed Surfaces: Unexposed surfaces of flagpoles below grade,
both inside and outside, shall be painted with manufacturer’s standard black
asphaltum paint prior to shipment. Do not paint exposed aluminum surfaces.

8. INSTALLATION: Install flagpoles in concrete foundations as indicated
and in accordance with approved shop drawings and manufacturer’s
recommendations.

---END---
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SECTION 10412. RECESSED BULLETIN BOARDS

I. APPLICABLE PUBLICATIONS: The followin6 publications of the issues
listed below, but referred to thereafter by basic designation only, form a
part of this specification to the extent indicated by the references thereto.

1.1 Federal Specifications:

DD-G-1403B
&Aml

QQ-A-200/9C
&Aml

Glass, Plate (Float), Sheet, Figured, and Spandrel Heat
Strengthened and Fully Tempered.
Aluminum Alloy Bar, Rod, Shapes, Tube, and Wire, Extruded
6O63.

1.2 National Association of Architectural Metal Manufacturer’s (NAAMM)
Publication:

Metal Finishes Manual (Finish Designation), August 1969.

2. QUALITY CONTROL: Approvals, except those required for field
installation, field application and field tests, shall be obtained before
delivery of materials to the project site.

3. SUBMITTALS:

3.1 Tests and Certificates: The testing requirements for materials
incorporated in referenced documents will be waived provided the Contractor
submits certificates from the manufacturer stating that materials furnished
for this project conform to all requirements of this specification and the
referenced documents. Copies of the test reports need not be submitted except
as specifically requested by the Contracting Officer.

3.1.1 Sample Certificate: The certificate shall not contain statements
that could be interpreted to imply that the product does not meet all
requirements specified, such as "as good as"; "achieve the same end use and
results as materials formulated in accordance with the referenced
specification"; "equal or exceed the service and performance of the specified
material". The certificate should simply state that the product conforms to
all requirements specified.

SAMPLE CERTIFICATE

The manufacturer hereby certifies that all following products being furnished
for this project conform to all requirements of the project specifications and
the respective reference specifications:
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MANUFACTURER AND PRODUCT

John Doe Company
Aluminum Trim

3.2 Shop Drawings:

FERENCE SPECIFICATION

QQ-A-200/9C
& Am

SIGNATURE AND TITLE

Shop drawings shall be submitted and approved before

delivery of materials to the site. Shop drawings shall show types, sizes,
installation, and anchoring details.

3.3 Samples: The following samples of materials shall be submitted for

approval before the work is started.

specified.

Frame

(2) Hinges

(3) Trim:

(4)

Two units 12 inches long, with finish specified.

Two units 12 inches long, with finish specified.

Two units 12 inches long, with finish specified.

Back Panel: Two units 12 inches by 12 inches, of color

5.4 Back Panel:
Color shall be black.

(5) Backer Board: Two units 12 inches by 12 inches.

(6) Lock: One unit with finish specified.

(7) Glass: Two units 12 inches by 12 inches.

3.4 Manufacturer’s Installation Procedures: Manufacturer’s currently
recommended installation procedures shall be submitted and approved.
Installation procedures shall accompany shop drawings.

4. DELIVERY, STORAGE, AND PROTECTION: Units shall be delivered to the
site in the original sealed containers or packages and shall bear the

manufacturer’s name and brand designation. Units shall be stored and handled
in a manner to protect them from damage during the entire construction period.

5. MATERIALS:

5.1 Frame: Extruded aluminum 6063-T5 alloy conforming to QQ-A-200/9,
I-I/2 inch by 3 inch hollow tube.

5.2 Trim: Extruded aluminum 6063-T5 alloy conforming to QQ-A-200/9,
inch by inch by 1/16 inch aluminum angle.

5.3 Hinges: Continuous alminum piano type.

Natural cork vinyl color impregnated, I/4 inch thick.
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5.5 Backer Board: Hardboard, I/4 inch thick.

5.6 Adhesive: Polyvinyl type, or as recommended by bulletin board
manufacturer.

5.7 Lock: Flat key tumbler type, with finish to match frame.

5.8 Glass: I/4 inch thick clear tempered polished plate glass
conforming to DD-G-1403, Kind FT, Condition A, Type I, Class I.

6. FINISH: All exposed al,,,inum surfaces shall have a AA-M10-C22-A42
color anodized finish in accordance with the requirements of NAAMM’s "Metal
Finishes Manual". Finish color shall be black. Finish shall match in
appearance or fall within the two extremes of color range of the approved
samples.

7. FABRICATION: Recessed bulletin boards shall be prefabricated units,
complete, with inside depth of case not less than 1-13/16 inches. All corners
shall be mitered and reinforced with I/4 inch by 2-I/2 inch by 2-I/2 inch
aluminum angles. No exposed fastening devices allowed. Back panel shall be
laminated to backer board with adhesive. Recessed bulletin boards shall be a
completely assembled unit when shipped from the point of manufacturer.

8. INSTALLATION: Recessed bulletin boards shall be installed in
accordance with approved shop drawings and manufacturer’s directions. After
installation, exposed surfaces shall be thoroughly cleaned, and all damaged
work shall be restored to its original condition, or replaced with new work at
no expense to the Government.

---END---
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SECTION 10441. INTERIOR SIGNAGE

I. APPLICABLE PUBLICATIONS: The following publications of the issues

listed below, but referred to thereafter by basic designation only, form a

part of this specification to the extent indicated by the reference thereto:

1.1 Federal Specification:

L-P-508H Plastic Sheet, Laminated, Decorative and Nondecorative

2. QUALITY CONTROL: Approvals, except those required for field
installations, field applications, and field tests, shall be obtained before
delivery of material or equipment to the project site.

3. SUBMITTALS:

3.1 Shop Drawings: Shop drawings shall be submitted to and approved by
the Contracting Officer before work is started. Submit five sets of shop
drawings for each type of sign.

3.1.1 Shop drawings shall include details of fabrication and graphics,
installation details, templates and location dimensions, and installation
methods.

3.2 Samples: Duplicate samples of each sign type shall be submitted to
and approved by the Contracting Officer before any further work is fabricated
or delivered to the job.

3.2.1 Approved samples may be used in the work provided they are in new
condition, and are so identified.

3.3 Certifications: Certificates stating that all materials are
compatible for the uses proposed shall be approved and submitted to the
Contracting Officer for record purposes.

3.4 Identification: Interior signage, directories and identification
devices are identified on the drawings by letters "GA", "GB", "GC", "GD",
"GE", "GF". These letters indicate the type of unit required. Individual
units in each type are further identified by schedules or succeeding numerals
to indicate copy and location.

4. DELIVERY, STORAGE AND HANDLING: Deliver all materials in protective
packaging that will prevent scratching or damage. Store in original unopened
packages and handle to the point of installation in protective coverings.

5. MATERIALS: Materials shall conform to referenced specifications and
requirements as specified herein.

5.1 Plastic Sheet, Facing: Water clear cast acrylic
surface, of thickness noted.

05-77-7526
10441

sheet, 90155



5.2 Laminating Material: Closed cell plastic foam tape, black double
adhesive coated, 1/16-inch thick. Confirm compatibility with plastic
materials. Non-vlsable adhesives may be used to laminate plastic sheets as
recommended by material manufacturer.

5.3 Plastic Sheet Backing:
sheet, of thickness noted.

Opaque acrylic sheet or styrene or vinyl

5.4 Plastic Laminate: Conform to Federal Specification L-P-508. Flame
spread rating shall be less than 25 and smoke development rating less than 50
for sheets used on vertical surfaces.

5.5 Anchorage: Toggle bolts, expansion anchors, contact cement mastic
or other suitable and secure device depending on material to which mounted.

5.6 Paint: Shall be selected color, enamel of the alkyd resin type or
acrylic based lacquer. Confirm compatibility with plastic sheets.

5.7 Insert Strips: Acrylic strips designed for transfer lettering and
for easy insertion and removal.

5.8 Transfer Lettering: Shall be die-cut vinyl, pressure sensitive,
prespaced normal letter spacing, for direct application to smooth surfaces.

5.9 Letter Style: Type face for all graphics shall be Helvetica Medium,
upper and lower case letters.

5.10 Graphics: Except for transfer lettering, all graphics shall be
applied by silk screen process.

6. INTERIOR SIGNAGE TYPES:

6.1 Sign Type "GA": Identification and directional sign mounted in
dropped ceilings in corridors and control stations.

6.1.1 Background: Acrylic, black opaque, high gloss.

6.1.2 Letters and Graphics: White translucent, except for word "EXIT"
and exit arrows which shall be red translucent; screen printed. Letters for
word "EXIT" shall be 6 inches high.

6.1.3 Light Seals: Back installed devices shall be installed behind
butt Joints and at 90-degree corners of background to assure light-tight
joints in case of movement.

6.1.4 Individual Sign Copy and Location:
succeeding the letters "GA".

Identified by numerals
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6.2 Sign Type "GB": Identification and directional sign units, wall
mounted, in public areas. Modular units with internal base panel,
mechanically attached to wall; Series 600 design.

6.2.1 Case and Face: Acrylic, black opaque, high gloss; see-thru fronts
shall be clear acrylic.

6.2.2 Letters and Graphics: White opaque, screen printed.

6.2.3 Modular Size:
acrylic case frame depth.
square.

Units are 36 inches by 36 inches with 2-inch
Mount in groups of two units stacked or four units

6.2.4 Individual Sign Copy, Module Arrangement and Location: Identified
by numerals succeeding letters "GB".

6.3 Sign Type "GC": Directory case, personnel, interchangeable metal
name strips with magnetic sheet backing, modular, internal base panel,
mechanically attached to wall; Series 600 design.

6.3.1 Case and Face:
face.

Acrylic, black opaque for edges; clear acrylic

6.3.2 Modular Size: 36 inches by 36 inches with 2-inch acrylic case
frame depth. Mount two modular units stacked.

6.3.3 Magnetic Sheeting: Backing, visible behind clear face, shall be
black; magnetize to hold metal name strips rigid.

6.3.4 Metal Name Strips: 36 inches long; provide a total of eighteen
strips inch high, each with twelve die-cut letters; a total of eighteen
strips inch high, blank; a total of forty-eight strips I/2 inch high, each
with eighteen die-cut letters, and a total of twenty-four strips I/2 inch
high, blank.

6.3.5 Directory Sign Names: Will be furnished by Contracting Officer;
details and location identified as "GC-I"

6.4 Sign Type "GD": Identification, graphics and push plate mounted on
doors (both leafs of double doors); blind, positive and permanent attachment
to oak-faced factory finished doors and to plastic laminate covered doors.

6.4.1 Background: Acrylic sheet, opaque; color, Medium Bronzetone.

6.4.2 Letters, Numbers and Graphics: White opaque, screen printed.

6.4.3 Mounting Heights: Details are indicated on the Drawings.

6.4.4 Individual Sign Copy and Location: Identified on schedule
entitled "Interior Signage Type GD".
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6.5 Sign Type "GE": Room identification, wall-mounted; blind and

permanent back mounting.

6.5.1 Background: Acrylic, opaque; color, Medium Bronzetone.

6.5.2 Letters and Numerals: White, opaque, screen printed.

6.5.3 Individual Sign Copy and Location: Identified on schedule

entitled "Interior Signage Type

6.6 Sign Type "GF": Personal identification, wall-mounted; blind and

permanent back mounting.

6.6.1 Background: Acrylic, laminated, two layers; top sheet, clear;

back sheet, opaque; color, Medium Bronzetone.

6.6.2 Removable Section: Back sheet shall have a l-inch high by width

of sign side removable name strip, opaque; color, Bronzetone.

6.6.3 Letters for Removable Section: Die-cut vinyl, pressure sensitive,

white; furnish sixteen press-on letters for each sign.

6.6. Permanent Letters and Numerals: Die-cut vinyl, sub-surface,

white.

6.6.5 Chart Holder: Clear acrylic back, front, sides and bottom.

Attach to wall with mechanical fasteners and mount "GF" sign on face as

scheduled.

6.6.6 Individual Sign Copy: Will be furnished by Contracting Officer;

sign locations are identified on schedule entitled "Interior Signage Type GF".

6.7 Sign Type "GG": Patient identification, room and bed number;

wall-mounted; blind and permanent back mounting.

6.7.1 Background: Acrylic, laminated, two layers; top sheet, clear;

back sheet, opaque; color, Medium Bronzetone.

6.7.2 Card Slot: Provide slots for removable patient name cards

furnished by the Government. Provide slot for each patient bed.

6.7.3 Numerals and Letters: Opaque white, screen printed.

6.7. Individual Sign Copy and Location: Identified on schedule entitled

"Interior Signage Type GG".

6.8 Sign Type "GH": Room identification and room numbers; door mounted,

full width of single and double doors, blind and permanent back mounted on oak

veneer doors or plastic laminate covered doors.



6.8. Background:
COLOR SCHEDULE).

Plastic laminate, Color "C" (refer to FINISH AND

6.8.2 Letters:
White.

Die-cut, vinyl, pressure sensitive press-on; color,

6.8.3 Individual Sign Copy and Location: Indicated on schedule entitled
"Interior Slgnage Type "GH".

6.9 Special Wall Graphics: Floor identification graphics for elevator
lobbies in the North Tower. There are ten separate lobbies where
installations are required. Wall or Jamb mount with blind, permanent back
mounting adhesives. Fabricate and install as indicated on Drawings.

6.9.1 Background: Plastic laminate; colors vary by floors (refer to
drawings and FINISH AND COLOR SCHEDULE). Flame spread rating shall be less
than 25 and smoke development rating less than 50. Furnish certificate for
ratings or mark each sheet.

6.9.2 Wall Mounted Graphics: Numbers shall be cut out of plastic
sheets; attach sheets to wall using flush vertical Joints.

6.10 Floor Numbers: Cut-out plastic laminate floor indicator numerals
shall be provided on the jamb of each elevator (ten total) at each floor.
Numerals shall match design of numbers on wall graphics.

6.11 Artwork: Provide artwork for all signs and vinyl diecut letters as
required.

6.12 Dedication Plaque: Plaque shall be custom fabricated in cast
bronze; background brush finish with top side of letters and seal, polished;
verify final copy prior to casting.

7. FABRICATION:

7.1 Perform all operations with maximum skill using only trained
mechanics.

7.2 Do all cutting with power saws of types recommended by plastics
manufacturer to provide perfect work. Provide square edges, sand smooth and
paint same color as backgrounds.

7.3 Cut and set square all laminating material, providing straight, true
guides for inserts.

7.4 Job verify lengths of Type "GA" signs.

8. INSTALLATION:
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8.1 Installer shall examine the substrates and conditions which the
specialty signs are to be installed and notify the Contractor in writing of
conditions detrimental to the proper and timely completion of the work. Do
not proceed with the work until unsatisfactory conditions have been corrected
in a manner acceptable to the installer.

8.2 Use mechanical fastening for installing Type "GB" and "GC" signs and
for chart rack used with Type "GF" sign.

8.3 Install sign units and components at the locations shown or
scheduled, securely mounted with concealed fasteners or adhesives, unless
otherwise shown. Attach signs to substrates in accordance with the
manufacturer’s instructions, unless otherwise shown.

8.4 The dedication plaque shall be mounted with mechanical attachments
to the free standing rock which is located in the atrium adjacent to the main
lobby.

---END---
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SECTION 10442. EXTERIOR SIGNAGE

I. QUALITY CONTROL: Approvals, except those required for field

installation, field applications, and field tests, shall be obtained before

delivery of material or equipment to the project site.

2. SUBMITTALS:

2.1 Shop Drawings: Shop drawings shall be submitted to and approved by

the Contracting Officer before work is started. Submit five sets of shop

drawings for each type of sign.

2.1.1 Shop drawings shall include design and detail drawings for sign

modules, templates of all graphics, design and working drawings for sign

structures, and assembly and erection drawings.

2.2 Catalog Data: Catalog data on all materials and equipment, and

finishes, shall be approved and submitted to the Contracting Officer for

record purposes.

2.3 UL Approval: Signs with internal electric devices shall be UL

approved and certificates provided.

3. DELIVERY, STORAGE AND HANDLING: Provide protective packaging for

exterior sign work and deliver directly to point of installation at proper
time for erection. Handle to avoid damage.

4. MATERIALS:

4.1 Structural Frame:
entitled "Structural Steel".

Shall be carbon steel conforming to section

4.2 Foundation: Shall be minimum 4000 psi air-entrained concrete with

steel reinforcement, both conforming to section entitled "Cast In Place

Concrete".

4.3 Cast Aluminum Letters and Emblems:
finish.

Factory die-cast, polished

4.4 Lighting: Shall consist of fluorescent fixtures with high power
factor reactor ballasts for cold weather operation 277 volt. Use 4 foot lamps

only, 800 ma, high output rapid start. Electrical conduit and wiring for

power connection shall be extended concealed in the unit and extend down

through the concrete foundation, terminating in a junction box for connection

by others.

4.5 Sealant: Seal all weather exposed joints with two part polysulphide
type sealant.
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4.6 Sign Housing: Fiber reinforced plastic (FRP), low shrink, thermo-
setting polyester resins reinforced with no less than 30 percent glass fibers,not to alter light transmission or clarity or be visible through face.

5. ENGINEERING DESIGN: Fabricator shall design each sign and all
components to conform to the elevations, profiles, dimensions and intended
performance shown or specified.

5.1 Concealed Fastenings: It is intended that no fastenings be visible
on the faces, ends or tops of sign assemblies except the minimum necessary for
panel removal for servicing and relamping.

5.2 Illumination: All exterior signs, excluding the main entrance sign,
shall be illuminated from inside fixtures, so designed and placed as to
provide a uniform illumination of the letters with no perceptible variation in
brightness, 25 minimum; 35 maximum footlamberts.

5.3 Weathertightness: Design all sign housing to afford weathertlght
enclosures for interior components.

5.4 Typeface: Shall be Helvetica Medium for all lettering.
drawings for sign designs.

Refer to

5.5 Design Loads: Internal steel structure, base attachments and
thickness of reinforced fiberglass cases shall be designed to withstand high
impact loads and extremely high wind loads prevalent in this area.

5.6 Artwork: Provide all artwork for signs.

6. EXTERIOR SIGNAGE TYPES:

6.1 Sign Type "GX": Road identification and direction; free-standing;
steel interior framework attached to concrete base; copy on two sides
(excluding roof-hung unit in emergency canopy); units illuminated internally,
design Series 2000.

6.1.1 Case and Recessed Base: Molded reinforced fiberglass, dark
colors, opaque; white backgrounds, white translucent.

6.1.2 Letters and Graphics: Translucent white letters and graphics on
dark backgrounds; opaque dark letters on white translucent backgrounds; for
the words "EMERGENCY" use translucent bright red letters on white translucent
backgrounds, screen printed.

6.1.3 Individual Sign Copy and Location: Details shown on drawings
specify color and design of typical sign and numerals; succeeding the letters
"GX" identify units with copy and location. Refer to site plan for location.
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6.2 Sign Type "GY": Clinic identification and direction; monolith,
free-standing, flush mounted; steel interior framework attached to concrete
base with anchor plates and bolts; copy on two sides; units illuminated
internally; design Series 1000.

6.2.1 Case: Molded reinforced fiberglass, black opaque background for
faces, sides and top.

6.2.2 Letters and Graphics: White, translucent, screen printed.

6.2.3 Individual Sign Copy and Location: Details shown on drawings;
numerals succeeding the letters "GY" identify individual units with copy and
location. Refer to site plan for location.

6.3 Sign Type "GZ": Building entrance identification signs at exterior
of vestibules; wall-mounted monolith; one face, bottom and top exposed, back
face anchored to building; units illuminated internally; design Series 1000.

6.3.1 Case molded reinforced fiberglass, black opaque.

6.3.2 Letters and Graphics: White, translucent, screen printed.

6.3.3 Individual Sign Copy and Locations: Details shown on drawings;
numerals succeeding letters "GZ" identify individual units with copy and
location.

6.4 Main Entrance Sign: Facility identification sign; die-cast aluminum
letters and cast cut-out emblem; two sets of letters and two emblems required;
brick sign structures and recessed ground lighting by others.

6.4.1 Letters and Emblems: Polished aluminum finish; sizes, types and
design details shown on drawings.

6.4.2 Mounting: Project mount letters and emblems and attach to brick
with concealed lead shield inserts.

7. FABRICATION: Fabricate and finish exterior signs in strict
accordance with approved fabrication drawings. Completely assemble all parts
and components in the factory and test for proper operation. Package and ship
signs in as large pieces as practical.

8. INSTALLATION: Install all exterior signs in strict accordance with
approved erection drawings. Set work level and plumb and anchor securely,
ready for electrical connection specified in section entitled "Electrical"
After connection, test lighting in place, remove all packing and protective
coverings, and leave signs in operating and orderly condition. Clean down all
finishes and leave ready for operation. Replace final grades around each
installation.

---END---
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SECTION 10550. POSTAL SPECIALTIES

I. APPLICABLE PUBLICATIONS: The following publications of the issues
listed below, but referred to thereafter by basic designation only, form a
part of this specification to the extent indicated by the references thereto:

1.1 United States Postal Service (USPS):

Publication 17
September, 1977

PS STD 4B(RDD)
May, 1975

Apartment House Main Receptacles Regulations and
Instructions.

United States Postal Service Standard Receptacles,
Apartment House Mail.

2. QUALITY CONTROL: Approvals, except those required for field
installation, field application and field tests, shall be obtained before
delivery of materials to the project site’

3. SUBMITTALS:

3.1 Tests and Certificates: The testing requirements for materials
incorporated in referenced documents will be waived provided the Contractor
submits certificates from the manufacturer stating that materials furnished
for this project conform to all requirements of this specification and the
referenced documents. Copies of the test reports need not be submitted except
as specifically requested by the Contracting Officer.

3.1.1 Sample Certificate: The certificate shall not contain statements
that could be interpreted to imply that the product does not meet all
requirements specified, such as "as good as"; "achieve the same end use and
results as materials formulated in accordance with the referenced
specification"; "equal or exceed the service and performance of the specified
material". The certificate should simply state that the product conforms to
all requirements specified.

SAMPLE CERT;FXCATE

The manufacturer hereby certifies that all following products being furnished
for this project conform to all requirements of the project specifications and
the respective reference specifications:

MANUFACTURER AND PRODUCT REFerENCE SPECIFICATION

John Doe Company
Mail Boxes Publication 17 and PS STD 4 (RDD)

$GNATURE AND TITLE

3.2 Shop Drawings: Shop drawings shall be submitted and approved before
delivery of materials to the site. Drawings shall show plans, elevations,
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deails of construction, gages of metal, fittings, mountings, installation

details, and anchoring.

3.3 Samples: One sample of metal finish shall be submitted and approved

before the materials are delivered to the site.

4. DELIVERY, STORAGE, AND HANDLING: Materials shall be delivered to the

site in the original sealed containers or packages, and shall bear the

manufacturer’s name and brand designation. Where materials are covered by a

referenced specification, the container or packages shall bear the

specification number and type as applicable. Materials shall be stored and

handled in a manner to protect them from damage during the entire construction

period.

5. MATERIALS:

5.1 Mailboxes: Mailboxes shall be in accordance with USPS STD 4, Type
If, horizontal rear loading, except size of each internal compartment shall be
4-I/4 inches by 3-I/2 inches by 15 inches. Mailboxes shall be fabricated in

accordance with USPS STD 4 from sheet aluminum with extruded aluminum

compartment doors and extruded aluminum snap on peripheral trim. Fronts of
boxes and trim shall have a US 28 natural anodized aluminum finish. Numbers
shall be engraved on fronts of boxes in accordance with PS STD 4 and
Contracting Officer’s directions.

6. INSTALLATION: Mailboxes shall be installed in accordance with

Publications 17, PS STD 4, approved shop drawings, and manufacturer’s
directions. Install mailboxes straight and plumb with all horizontal lines
level, and rigidly anchored in place to the supporting construction. Anchors
shall be located so as to be concealed in the finished work.

---END---
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SECTION 10601. WIRE MESH PARTITIONS

1. APPLICABLE PUBLICATIONS: The following publications of the issues
listed below, but referred to thereafter by basic designation only, form a
part of this specification to the extent indicated by the references thereto:

1.1 American Society for Testing and Materials (ASTM):

A36-74 Structural Steel.

1.2 American Iron and Steel Institute (ANSI):

Cold-Formed Steel Design Manual, 1968 Edition.

2. QUALITY CONTROL: Approvals, except those required for field
installation, field application and field tests, shall be obtained before
delivery of materials to the project site.

3. SUBMITTALS:

3.1 Tests and Certificates: The testing requirements for materials
incorporated in referenced documents will be waived provided the Contractor
submits certificates from the manufacturer stating that materials furnished
for this project conform to all requirements of this specification and the
referenced documents. Copies of the test reports need not be submitted except
as specifically requested by the Contracting Officer.

3.1.1 Sample Certificate: The certificate shall not contain statements
that could be interpreted to imply that the product does not meet all require-
ments specified, such as "as good as"; "achieve the same end use and results
as materials formulated in accordance with the referenced specification";
"equal or exceed the service and performance of the specified material". The
certificate should simply state that the product conforms to all requirements
specified.

SAMPLE CERTIFICATE

The manufacturer hereby certifies that all following products being furnished
for this project conform to all requirements of the project specifications and
the respective reference specifications:

MANUFACTURER AND PRODUCT REFERENCE SPECIFICATION

John Doe Company
Structural Steel
Cold Rolled Steel

ASTM A36
AISI Cold Formed Steel Design Manual

SIGNATURE AND TITLE
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3.2 Catalog Data: Submit complete descriptive literature for each type

of partition, door, and service window. Data which describes more than one

type, size, model, or item shall be clearly marked to indicate which type,

size, model or item the Contractor intends to provide. Data shall be suf-

ficient to show conformance to specified requirements.

3.3 Shop Drawings: Submit complete show drawings for partitions. Show

layout, anchoring, details, materials, dimensions, finishes, and all informa-

tion necessary for fabrication and installation.

4. DELIVERY AND STORAGE: Deliver materials in manufacturer’s original,

unopened containers or packaging with labels intact and legible. Deliver,

store, and handle materials so as to prevent damage. Defective materials and

damaged materials shall be replaced by the Contractor at no additional cost to

the Government.

5. GENERAL REQUIREMENTS: Wire mesh partitions shall be all wire type

heavy duty for extra heavy industrial use and shall be provided complete with

all fasteners, capping bars, adjustable floor sockets, bracing, doors, service

windows, hardware, and other items for a complete, useable, and rigid instal-

lation.

6. MATERIALS: Conform to the specifications listed and the require-
ments specified herein:

6.1 Steel Shapes, Plates, and Bars: ASTM A36.

6.2 Cold-Formed Steel: AISI’s "Cold-Formed Steel Design Manual."

6.3 Wire Mesh:
crimped.

Carbon steel wire, woven diamond mesh, intermediate

6.4 Floor Sockets: Cast or forged steel or ductile iron, adjustable,
approximately 2-I/2 inches high.

6.5 Heavy Duty Partitions:

6.5.1 Wire Mesh: 6 gage wire, 2-inch mesh.

6.5.2 Panel Frames: I-I/2 by 3/4 by I/8-inch steel channels.

6.5.3 Center Reinforcing Bar: One I-I/2 by 3/4 by I/8-inch channel with

all wires woven through or two I-I/4 by 5/8 by I/8-inch channels bolted
together with mesh in between.

6.5.4 Capping Bar: Structural steel channel 3-inch by 4.l-pound.

6.5.5 Corner Posts: Structural steel angles I-3/4 by I-3/4 by I/8-inch,
or 2-inch standard steel pipe.
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6.5.6 Line Posts: Unless otherwise indicated, partitions

provided with flat bar line posts bolted between vertical frames.
posts shall be as follows:

shall be
Sizes of

Partition Height Size of Post

7 feet to 12 feet 2-I/2 by 5/16 inch

12 feet to 16 feet 3 by 5/16 inch
or 2-I/2 by 3/8 inch

16 feet to 20 feet 3-I/2 by 5/16 inch

6.5.7 Hinged Doors: Frames shall be I-I/2 by 3/4 by I/8-inch channels

with I-I/2 by I/8-inch flat bar cover on 3 sides and I-5/8 by 7/8 by I/8-inch

angle riveted to the lock stile. Provide I-I/2 pair of heavy weight, wrought

steel, non-removable pin, butt hinges riveted to the door and the door opening
frame for each door.

6.6 Sliding Doors: Frames shall be I-I/2 by 3/4 by I/8-inch channels

with I-I/2 by I/8-inch flat bar cover all around. Provide two 4-wheel, roller

bearing hangers and steel box track for each door.

6.7 Door Opening Frames: Frames shall be the same size and shape as the

vertical frames for the mesh panels.

6.8 Locks: Each door shall be provided with a mortise type lock with a

5-pin-tumbler lock cylinder on the outside and a recessed knob on the inside.

Cylinders shall be keyed to master keying as directed by the Contracting

Officer.

6.9 Service Windows: Slide up type, mounted in standard mesh panel
reinforced with channel tracks. Opening shall be 24 inches wide by 15 inches

high unless otherwise indicated. Provide two spring loaded latches, operable
only from the inside, to lock window in open and closed positions. Shelf
shall be formed of 12 gage sheet steel, 12 inches deep by 25 inches wide,
unless otherwise indicated.

7. FABRICATION:

7.1 Standard Panels: Wire shall be woven into diamond mesh, inter-

mediate crimped, and securely clinched to frames. All Joints shall be

mortised and tenoned. Wire shall be continuous at center reinforcing bars,

either woven through a single channel or bolted between 2 channels. Panel
vertical frames shall have 3/8-inch bolt holes 18 inches o.c.

7.2 Doors and Service Windows: Construction shall be similar to that

specified for panels. Wire mesh shall be the same as that used in the

adjacent partition panels.

05-77-7526
10601 3



7.3 F+/-nish: All ferrous metal shall be thoroughly cleaned, phospha-

tized, and painted with gray enamel in the shop.

8. INSTALLATION:

8.1 Wire Mesh Partitions: Install plumb, level, and true to line,

within a tolerance of I/8 inch in the height and in the run of the partition.

Anchor floor sockets to the floor with expansion bolts. Vertical frames and

posts shall be bolted together with 3/8 inch bolts 18 inches o.c. Top frames

shall be secured to a continuous capping bar with I/4-inch diameter U bolts

not more than 28 inches o.c. In addition, anchor wire mesh partitions to
overhead structure in accordance with manufacturer’s directions and approved
shop drawings.

8.2 Doors and Service Windows: Install in accordance with manufac-
turer’s recommendations. Adjust as required so that doors, windows, and
hardware operate freely and properly.

8.3 Touch-up: All scratches, abrasions, and other damage to shop-
painted surfaces shall be cleaned and painted to match the shop-applied
finish.

---END---
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SECTION 10625. OPERABLE WALL

I. APPLICABLE PUBLICATIONS: The following publications of the issues
listed below, but referred to thereafter by basic designation only, form a
part of this speeiflcation to the extent indicated by the references thereto:

1.1

E84-77

E90-75

E557-77

American Society for Testing and Material (ASTM) Publications:

Test for Surface Burning Characteristics of Building
Materials.
Laboratory Measurement of Airborne-Sound Transmission Loss
of Building Partitions.
Standard Recommended Practice for Architectural
Application and Installation of Operable Partitions.

2. QUALITY CONTROL: Approvals, except those required for field
installation, field applications and field tests, shall be obtained before
delivery of materials to the project site.

2.1 Visual Test: Visual test shall be conducted in the presence of the
Contracting Officer. The visual test shall be conducted with all room lights
turned on in the space on the side of the folding partition. The space on the
other side of the folding partition shall be darkened. There shall be no
light leakage from the lighted space to the darkened space.

3. SUBMITTALS:

3.1 Tests and Certificates: The testing requirements for materials
incorporated in referenced documents will be waived provided the Contractor
submits certificates from the manufacturer stating that materials furnished
for this project conform to all requirements of this specification and the
referenced documents. Copies of the test reports need not be submitted except
as specifically requested by the Contracting Officer. [o

3.1.1 Sample Certificate: The certificate shall not contain statements
that could be interpreted to imply that the product does not meet all
requirements specified, such as "as good as"; "achieve the same end use and
results as materials formulated in accordance with the referenced
specification"; "equal or exceed the service and performance of the specified
material". The certificate should simply state that the product conforms to
all requirements specified.

SABLE CERTIFICATE

The manufacturer hereby certifies that the following products being furnished
for this project conform to all requirements of the project specifications and
the respective reference specifications:
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I.NUFACTURER AND PRODUCT

John Doe Company

Operable Wall
Model XXXX

REFERENCE SPECIFICATION

ASTM E84
ASTM E90

SIGNATURE AND TITLE

3.2 Catalog Data: Submit complete descriptive literature of operable

wall. Data which describe more than one type, size, model, or item shall be

clearly marked to indicate which type, size, model, or item the Contractor

intends to provide. Data shall be sufficient to show conformance to specified

requirements.

3.3 Shop Drawings: Submit complete shop drawings for operable wall.
Show layout, elevation, section, details, materials, dimensions, finishes, and

all information necessary for fabrication and installation including:

(a) Dimensions of stacked operable wall.

(b) Total weight of stacked operable wall.

(c) Methods of fastening track and jamb to opening.

3.4 Laboratory Tests: Submit complete test report from independent
acoustical testing laboratory. Report shall show that operable wall men.the
full requirements of this specification as a fully operable system.

4. DELIVERY AND STORAGE: Deliver materials in manufacturer’s original,

unopened containers or packaging with labels intact and legible. Deliver,
store, and handle materials so as to prevent damage. Defective materials and

damaged materials shall be replaced by the Contractor at no additional cost to
the Government.

5. REQUIREMENTS: Operable wall shall be supported from overhead track
without floor guides, and shall be provided complete with all hardware, track,
and accessories necessary for satisfactory operation. Operable wall shall be

completely factory-finished by a manufacturer who has been regularly engaged
in the manufacture of operable walls for a minimum of three years. The panels
shall be concealed completely with genuine wood veneer wall covering finish.
Construction shall conform to the sound transmission class certification
description. Sound transmission class shall be not less than 43 to 47 when
the operable wall is tested in accordance with ASTM E90.

6. MATERIALS: The operable wall shall consist of a series of top
supported, continuously hinged, manually operated panels. The complete
operable wall shall have a flame spread rating of 75 or less and a smoke

developed rating of less than 100 when "tested in accordance with ASTM E84.
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6.1 Panel Construction: Panels shall be nominal 3 inches thick and of
non-combustible construction. Panel skins shall be 24 gage (.028 inch
minimum) steel factory assembled to a 16 gage steel frame. Top channel
assembly shall be reinforced to support the suspension components. Interior
insulation and acoustical treatment shall be appropriate for the specified
acoustical performance; required panel hanging weight range shall be 8 to 10
pounds per square foot. Wrap-around skin/panel construction shall not require
or permit vertical trim on panel faces and shall, with astragal seals, provide
a minimum groove appearance at vertical panel joints; exposed fasteners on
panel face will not be allowed. Panel finish shall be Laminating Services of
Louisville, Kentucky, Pliant Wood, consisting of genuine flat cut white oakveneer I/8 Inch thiok bonded o specially prepared cotton backing under heap

and pressure, and meohanlcally processed to make it pliable. Finish shall be
adhesive bonded at factory to the entire panel face and wrapped under the
astragal trim. Finishes bonded/stapled at panel edges only shall not be
permitted.

6.2 Sound Seals: Vertical seals between panels shall consist of tongue
and groove configuration, extruded aluminum astragals incorporating two
extruded vinyl finger seals per astragal. Horizontal top seals shall be
continuous-contact, dual finger and bulb of extruded vinyl. Automatic floor
seals shall provide inch nominal operating clearance and shall automatically
drop during the final closing action of the partition. Downward seal pressure
shall assure an acoustical seal and resist panel movement. Exposed seal
channel shall have a satin black finish.

6.3 Suspension System: The suspension system shall consist of a
continuous 3 inches by 3 inches by 3/16 inch cold rolled steel track. The
track shall be supported by adjustable steel hanger brackets connected to the
structural support by two I/2 inch diameter threaded rods. Alternate panels
shall be supported by a trolley assembly consisting of four flangeless steel
wheels, I-5/8 inch in diameter, with steel ball bearings. Trolley assemblies
shall be attached to panels with 3/4 inch diameter adjustable pendant bolts.
Provide manufacturer’s standard prepalnted steel soffit and guide rails and
guide blocks as indicated.

6.4 Panel Trim and Hardware Finish: All hinges, astragals and seal trim
shall be satin black finish. Operating hardware shall be brushed chrome and
satin black.

6.5 Overhead Support, Blocking and Header Enclosure: Overhead support,
blocking and header enclosure shall be as detailed and shall be installed in
accordance with ASTM E557. Pre-punch overhead supports to receive hanger
rods.

7. INSTALLATION:

7.1 General: Operable wall shll be installed by an authorized
representative of the manufacturer in accordance with approved shop drawings.
Before installation is started, openings shall be made plumb and level to
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within the tolerances indicated on approved shop drawings and adequate pro-

visions shall be made to support the operable wall and track from the

construction overhead. Track shall be anchored to steel framing as indicated.

Operable wall shall be adjusted so wall may be opened or closed from any

position with a minimum horizontal force applied at the pull bar or handle.

7.2 Cleaning: Upon completion of installation, thoroughly clean all

surfaces, by the method recommended by the manufacturer.

7.3 Protection: During installation care shall be taken to protect
the operable wall from damage. Surfaces that are damaged prior to completion

and acceptance shall be restored to their original condition or new

replacements shall be provided at no expense to the Government.

---END---
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SECTION 10750. WARDROBE UNITS

I. QUALITY CONTROL: Approvals, except those required for field
installations, field applications and field tests, shall be obtained before
custom fabrication is started and before delivery of materials to the project
site.

2. SUBMITTALS

2.1 Certificates: The Contractor shall submit certifi6ates from the
manufacturer statin that materials furnished for this project conform to all
requirements of this specification.

2.1.1 Sample Certificate: The eertlflcate shall not contain statements
that could be interpreted to imply that the product does not meet all require-
ments specified, such as "as Eood as"; "achieve the same end use and results
as materials fornulated in accordance with the referenced specification";
"equal or exceed the service and performance of the specified material". The
certificate should smply state that the product conforms to all requirements
specified.

SAMPLE CERTIFICATE

The manufacturer hereby certifies that the followinE product heine furnished
for this project conforms to all requirements of the project specifications.

MANUFACTURER AND PRODUCT

John Doe Company
Wardrobe Units

SIGNATURE AND TITLE

2.2 Shop DrawinEs: Shop DrawinEs shall be submitted and approved before
delivery of materials to the site. Shop draw-Ins shall show type, size,
installation, and anchorlnE details.

2.3 Manufacturer’s Installation Procedures: Manufacturer’s currently
recommended nstallatlon procedures shall be submitted and approved.
Installation procedures shall accompany shop ch-awlngs.

2.4 Samples: Submit two 12 inch by 12 inch corner samples of panels
havinE laminated plastic of finish specified.

3. DELIVERY, STOAGE, AND PROTECTION: Materials shall be delivered to
the site in the oriEinal sealed containers or packaEes and shall bear the
manufacturer’s name and brand desiEnatlon. Materials shall be stored and
handled in a manner to protect them fom damaEe duinE the entire construction
period.
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4. MATERIALS:

4.1 Wardrobe Unit, 30 Inch by 72 Inch, Cantilevered From Wall (Item

BA-42): Prefabricated wardrobe units shall be equal to Vogel-Peterson’s Model

CW5 and shall be provided at locations indicated. Bottom and top brackets

shall be fabricated from cast aluminum with painted black finish. Bottom

tubular type shelf shall be fabricated from 3/4 inch diameter steel tubing

with walnut vinyl clad finish. Top track for hangers shall be fabricated from

steel with a painted black finish. Top track shall be furnished with nylon

receptacles. Each wardrobe unit shall be provided with four "ball top" red

oak wood hangers. The 30 inch by 72 inch panels shall be fabricated from

40-45 psi density fiberboard. All edges and face panels shall be provided

with red oak plastic laminate finish with back side of panels having

manufacturer’s standard brown color finish. Provide all attachment devices,
including clips, screws, anchors, etc. for an approved installation.

5. INSTALLATION: Wardrobe units shall be installed in accordance with

approved shop drawings and manufacturer’s recommendations. After

installation, protect surfaces from damage. If damages occur, repair damage
to meet the approval of the Contracting Officer or provide new wardrobe units

at no additional cost to the Government.

---END---
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SECTION 10801. METAL TOILET AND BATH ACCESSORIES

I. APPLICABLE PUBLICATIONS: The following publications of the issues
listed below, but referred to thereafter by basic designations only, form a
part of this specification to the extent indicated by the references thereto:

Federal Specifications:

WW-P-541/SA
& Am

Plumbing Fixtures, (Accessories Land Use) (Detail
Specifications).. QUALITY CONTROL: Approvals, except those required for field instal-

lations, field applications, and field tests, shall be obtained before
delivery of material to the project site.

3. SUBMITTALS:

3.1 Certificates: Submit certificates from the manufacturer attesting
that all products conform to all requirements of this specification and of
reference documents.

3.1.1 Sample Certificate: The certificate shall not contain statements
that could be interpreted to imply that the product does not meet all
requirements specified, such as "as good as"; "achieve the same end use and
results as materials formulated in accordance with the referenced specifi-
cation"; "equal or exceed the service and performance of the specified
material". The certificate should simply state that the product conforms to
all requirements specified.

SAMPLE CERTIFICATE

The manufacturer hereby certifies that the following products being furnished
for this project conform to all requirements of the project specifications and
of the reference specifications listed:

MANUFACTURER AND PRODUCT REFERENCE SPECIFICATION

John Doe Company
Toilet Tissue Dispenser WW-P-541/8

SIGNATURE AND TITLE

3.2 Catalog Data: Submit complete descriptive literature for all items
specified. Data which describe more than one type, size, model, or item shall
be clearly marked to indicate which type, size, model, or item the Contractor
intends to provide. Data shall be sufficient to show conformance to specified
requirements.
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4. DELIVERY AND STORAGE: Metal toilet and bath accessories shall be

delivered to the site ready for installation in unopened containers, labeled

plainly with the manufacturer’s names and brands. Accessories shall be stored

in safe, dry locations and shall not be unpacked until needed for installa-

tion. Handling and installation of materials shall be in a manner that will

protect them from damage.

5. MATERIALS:

5.1 General: Accessories shall conform to the applicable requirements

of specification WW-P-541/8, except as specified otherwise. Surface-mounted

accessories shall be mounted on concealed backplates, except where specified

otherwise. Accessories without backplates shall have concealed fasteners.

5.2 Materials and Fabrication: Accessories shall be fabricated in

accordance with good commercial practice, with welds ground smooth. Bending,

flanging, drawings, forming, and similar operations shall be preformed in a

manner to insure that there are no ruptures, cracks, wrinkles, sharp exposed

edges or other defects. Flanges of recessed accessories shall be designed to
return to walls to provide a continuous, tight-against-the-wall installation.

Doors shall be warp free. Locks shall be keyed alike for each type of acces-

sory; 2 keys shall be furnished for each lock or each group of accessories

keyed alike. Locks shall be the manufacturer’s standard locks of the type
specified herein.

5.3 Finished: Finishes on metals shall be provided as follows, except
where otherwise specified:

Metal Finish

Stainless Steel
Carbon Steel
Copper Alloy

Satin
Bright Chromium Plate
Bright Chromium Plate

5.4 Item BA-I; Toilet Tissue Dispensers (Recessed): Type I, Class I,
Mounting R, Style K, Design a, 6-I/4 inches square, and with chrome plated
plastic roller. Units shall be furnished with plated steel mounting clamp.
Dispensers shall be plain carbon steel or copper alloy.

5.5 Item BA-2; Shower Curtain Rails: Suitable length, not less than
I-I/4 inch O.D., having wall thickness of not less than 18 gage, of 18-8 Type
304 stainless steel and with one piece die-formed I/8 inch thick Type 304
stainless steel flanges at wall, with suitable fasteners.

5.6 Item BA-3; Robe Hooks, Single: Flange shall be 2 inches square,
hook shall project from wall 2 inches, and hook shall be I-I/4 inch square.
Hook and flange shall be fabricated from 18-8 Type 304 heavy gage stainless
steel with stainless steel locking set screw. Concealed wall plate shall be
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w1.... and have a I$ tlrantee against silver spollage. Papertowel dispenser shall be 18- T 30q, 22 gage stainless steel with acapacity of 500 C-fold paper towels. Unit shall be 15-3/16 inches by 28-5/8inches by 3-15/16 inches.

18 gage stainless steel. Flane shall be
with 9oncealed 16 gage mountin bracket which locks to concealed wall

; Robe Hooks, Double: Same as specified in Paragraph
RO Hooks, Single", except hook shall be a contoured 4

|ee bar foring hook at each end.

Tissue Dispenser (Recessed): Type I, Class 4,
be recessed mounted with capacity of 300 two-ply

shall be 11-3/8 inches by 5-3/ inches and

ihea by -15/16 inches by 3-3/4 inches. Dispenser
30 stainless steel and container fabricated

Wl Dispenser (Surface Mounted): Type I, Class
?a!l have full length stainless steel piano

shall be heavy duty, antlpilfer t.e and
series. Unit shall :dispense C-foYpaper

have a capacity of no less than 40_paper
by I-3/ inches by 4 inches. .

Unit With Paper Towel Dispenser aShelf
Zn R, Style P. Rough-in box antowel
-i box shall be eavy gage galnized
/.Oblnet (within rough-in box) shall b9 18-8
ided construction. Lower sectioshall
| steel, welded, construction. .lange
rawn, one-piece seamless constrtion.

30 heavy gage stainless steelith a
shall be 18-8 Type 304, gage

push-up flaps for bottom f.ling.
Stainless steel. Unit shall be5-7/8
/i

Towel Disser,With Mirror, Paper
MOUtlng R, Style P. Flange sh11 be

one piece seamless. Doorshall
length stainless steel piano hinge

302 heavy gage stainless steel,
Type 30, 22 gage stainless steel.be O’ thlok by 1-7/8 inches by 18 incheselectrol backed, polished edges, fully protected
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5.12 Item B-9; Multi-Purpose Unit With Mirror, Paper Towel Dispenser

and Shelf (Surface Mounted): Same as specified in Paragraph entitled "Item

BA-8; Multi-Purpose Unit With Mirror, Paper Towel Dispenser and Shelf

(Recessed)", except unit shall be surface mounted and provided with stainless

steel skirt for surface mounting.

5.13 Item BA-10; Toilet Tissue Dispensers (Surface Mounted) Type I,
Class I, Mounting S, Style G. Dispensers shall be fabricated from Type 304
stainless steel and door shall have a tumbler lock. Unit shall be 5-7/8
inches wide by 10-9/16 inches high with depth at door of 5-5/8 inches.

5.14 Item BA-11; Combination Paper Towel Dispenser and Waste Receptacle

(Recessed): Type I, Class 3, Mounting R, Style T modified. Cabinet shall be

18-8 Type 304 heavy gage stainless steel, welded construction. Flange shall

be 22 gage stainless steel, drawn one piece seamless construction. Doors

shall be 18-8 Type 304, 22 gage stainless steel, enclosed double pan

construction, warp resistant, and equipped with full length stainless steel

piano hinges and tumbler locks. Paper towel dispenser shall be 18-8 Type 304,
22 gage stainless steel with a capacity of 600 C-fold paper towels. Waste

container shall be rigid molded plastic, leakproof, 10.5 gallon capacity and

removable. Unit shall be 12-3/16 inches wide by 72 inches high.

5.15 Item BA-12; Combination Paper Towel Dispenser and Waste Receptacle

(Recessed, for 4 Inch Wall): Type I, Class 3, Mounting R, Style Q. Same as

specified in Paragraph entitled "Item BA-11; Combination Paper Towel Dispenser

and Waste Receptacle (Recessed)", except unit has one door for paper towel

cabinet; dispenses 600 C-fold paper towels; semi-recessed waste container

fabricated from 18-8 Type 304, 22 gage stainless steel, top and bottom edges

hemmed, capacity of 12 gallons, and secured to cabinet by tumbler lock; and

unit shall be 15-3/16 inches wide by 54 inches high.

5.16 Item BA-13; Grab Bar (Horizontal Mounted): Type IV, Class 2, Form

a. Stainless steel tube shall be I-I/2 inch OD, with a wall thickness of not

less than 18 gage. Flanges shall be 3/16 inch thick stainless steel plate 3
inch diameter and each shall have 3 countersunk screw holes for attachment to

wall. Ends of grab bar shall pass thru flanges and be heliarc welded to form

one structural unit. Units located in handicap areas shall have satin finish

with peened gripping surface. Units shall be 48 inches long with 3 flanges,

one on each end and one in the center, and dimension from wall to grab bar

shall be 2-5/8 inches. One thru wall anchor assembly, consisting of zinc

chromate bonderized 3 inches by 4 inches by 10 gage steel plates, plated steel

carriage bolt, connectors and spacers, shall be provided for each flange

located at solid wall construction. Concealed stud wall anchor plate

assemblies consisting of 12 gage steel plate (with I/4 inch-20 threaded holes

extruded to give .200 inch minimum usable thread per hole) of length

recommended by material manufacturer and 300 Series stainless steel machine

screws I-I/2 inch long, shall be provided for units located at stud wall

construction.
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5.17 Item BA-14; Grab Bar (45 Degree Mounted): Type IV, Class 2, Form dand e. Stainless steel tube shall be I-I/20D, with a wall thickness of notless than 18 gage. Flanges shall be 3/16 inch thick stainless steel plate, 3inch diameter and each shall have 3 countersunk screw holes for attachment towall. Ends of grab bar shall pass thru flanges and be heliarc welded to formone structural unit. Units located in handicap areas shall have satin finishwith peened gripping surface. Units shall be 36 inches long with 2 flanges,and dimension from wall to grab bar shall be 2-5/8 inches. One thru wallanchor assembly, consisting of zinc chromate bonderlzed 3 inches by 4 inchesby 10 gage steel plates, plated steel carriage bolt, connectors, and spacersshall be provided for each flare located at solid wall construction.Concealed stud wall anchor plate assemblies consisting of 12 gage steel plate(with I/4 inch-20 threaded holes extruded to give .200 inch minimum usablethread per hole) of length recommended by materlal manufacturer and 300 Seriesstalnless steel machine screws I-I/2 inch long, shall be provided for unitslocated at stud wall construction.

5.18 Item BA-15; Grab Bar (90 Degree Mounted): Type IV, Class 2, Form b
and c. Stainless steel tube shall be I-I/20D, with a wall thickness of notless than 18 gage. Flanges shall be 3/16 inch thick stainless steel plate, 3inch diameter, and each shall have 3 countersunk screw holes for attachment to
wall. Ends of grab bars shall pass thru flanges and be hellarc welded to formone structural unit. Units located in handicap areas shall have satin finish
with peened gripping surface. Units shall be 16 inches by 32 inches with
three flanges, and dimension from wall to grab bar shall be 2-5/8 inches. Onethru wall anchor assembly, consisting of zinc chromate bonderized 3 inches by4 inches by 10 gage steel plates, plated steel carriage bolt, connectors, and
spacers, shall be provided for each flange located at solid wall construction.
Concealed stud wall anchor plate assemblies, consisting of 12 gage steelplate (with I/4 inch-20 threaded holes extruded to give .200 inch minimum

usable thread per hole) of length recommended by material manufacturer and 304Series stainless steel machine screws I-I/2 inch long, shall be provided for
units located at stud wall construction.

5.19 Item BA-16; Wall Urn (Surface Mounted): Wall urn shall be 18-8Type 304, 18 gage stainless steel, all welded construction. Flip-top ash tray
shall be 18-8 Type 304, 22 gage stainless steel secured to wall urn by
stainless steel piano hinge and with ABS push button. Inner ash receptacle
shall be drawn one piece seamless aluminum construction, removable. Access
door shall be equipped with concealed locking device. Urn shall be 11 inches
wide by 4-I/8 inches high and 5-3/4 inches deep. Wall plate shall be 11
inches long by 5-5/8 inches high.

5.20 Item BA-17; Mop and Broom Holder (Surface Mounted): Mounting base
shall be 18-8 Type 304, 22 gage stainless steel. Holders shall be spring
loaded, rubber cam with plated steel retainer. Unit shall be 36 inches long,
5 inches high, and with 4 holders.

05-77-7526
10801 5



5.21 Item BA-18; Laminated Plastic Shelves: Finished dimensions of

shelves shall be inch thick, 12 inches deep, and 36 inches wide. All

exposed surfaces shall be high pressure laminated plastic, 1/16 inch thick,

matte finish. Color and pattern of plastic laminate shall be as indicated.

All laminating shall be done with adhesives that prevent delaminating from

moisture and heat. Shelves shall have three-ply 45 pound density resin

impregnated particle core and shall have factory installed threaded steel

inserts for attaching brackets with stainless steel machine screws. Each

shelf shall have three brackets of 16 gage, type 304, stainless steel, with

applicable fasteners.

5.22 Item BA-19; Pail or Ladder Hook: Hook and diagonal brace shall be

18-8 Type 304, 12 gage stainless steel with electropollshed finish. A 90
degree I/2 inch high retaining lip shall be formed on front of unit. Unit

shall be 6 inches high and shall project from wall 8 inches.

5.23 Item BA-20; Vacuum Hose Holder: Unit shall be 18-8 Type 304, 18

gage stainless steel, one piece construction, with contoured corners. Unit

shall be 6 inches long by 2-I/8 inches high.

5.24 Item BA-21; First Aid Cabinet (Surface Mounted): Door shall be

18-8 Type 304, 22 gage stainless steel, double pan back construction, warp

resistant, a full length stainless steel piano hinge, and with tumbler lock.

Cabinet shall be 18-8 Type 304 heavy gage stainless steel, welded

construction. Mirror on door shall be No. quality, I/4 inch thick plate

glass, electrolytically copper backed, polished edges, fully protected with

padding and have a 15 year guarantee against silver spoilage. Mirror shall

have "Red Cross" lettered on mirror. Cup dispenser shall have a capacity for

50 three ounce cups. Interior shelves, total of three (top two adjustable and

bottom shelf fixed) shall be 18-8 Type 304, 22 gage stainless steel. Open

shelf shall be located on bottom of unit. Units shall be 17-3/16 inches wide

by 30-5/8 inches high by 4 inches deep. Door height shall be 18-I/8 inches.

5.25 Item BA-22; Corner Shower Seat: Shower seat shall be 18-8 Type

304, 16 gage stainless steel with inch channel formed return edges, one

piece construction, and with back corner cut on a 45 degree angle to insure a

tight fit into the corner. Support angle shall be 18-8 Type 304, I/8 inch by

3/4 inch by 3/4 inch extruded stainless steel right angle. Retaining clip

shall be 18-8 Type 304, 22 gage stainless steel. Seat secured to wall with

full length stainless steel hinge. Unit shall be 15-I/2 inches by 15-I/2

inches.

5.26 Item BA-23; Mirror, Stainless Steel: Frame shall be 18-8 Type 304,
heavy gage stainless steel, 3/4 inch by 3/4 inch angle, one-piece, roll formed

construction with continuous integral stiffener on all sides. Edge of angle

shall have bevel design to hold frame tightly against mirror. Corners of

mirror frame shall be hellarc welded, ground and polished smooth. Back sha!

be 20 gage galvanized steel fastened to frame with concealed screws and

equipped with integral horizontal hanging brackets. Concealed vandal-proof

locking screws shall securely fasten mirror to wall hanger. Mirror shall be
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22 gae, Type 430 stainless steel with reflective highly polished strip
finish. Mirror shall be protected on all edges by high impact plastic filler
strip. Back of mirror shall be protected by waterproof, non-abrasive 3/8 inch
thick polystyrene padding. Concealed wall hanger shall be 18 gnge by inch
galvanized steel, welded construction to form rigid rectangle. Mirror size
shall be 60 inches by 24 inches and overall size shall be 60-3/4 inches by
24-3/4 inches.

5.27 Item BA-24; Combination Mirror-Shelf, Stainless Steel: Frame shall
be one-piece, stainless steel, I/2 inch channel, with polished flnish.
Galvanized steel back shall have edges formed and have integral horizontal
hanging brackets for mounting on concealed wall hanger. Concealed vandal-
proof locking screws shall securely fasten mirror-shelf to wall hanger. Shelf
shall be 18-8 Type 304, 22 gae stainless steel with 3/8 inch return edges on
all four sides, front return edge hemmed, and shall be attached to mirror
frame by concealed stainless steel brackets. Screws, rivets or fasteners on
mirror frame or shelf shall not be permitted. Mirror shall be 22 gae, Type
430 stainless steel with reflective, highly polished strip finish. Mirror
shall be protected on all edges by high impact plastic filler strips. Back of
mirror shall be protected by waterproof, non-abrasive 3/8 inch thick
polystyrene padding. Concealed wall hanger shall be 18 gage by inch
galvanized steel, welded construction to form rigid rectangle. Mirror size
shall be 16 inches by 22 inches, overall size sahll be 16-I/4 inches by 22-I/4
inches, and shelf shall be 5 inches deep and full width long.

5.28 Item BA-25; Feminine Napkin Disposal (Recessed Mounted): Type II,
Mounting R. Flange shall be 18-8 Type 304, 22 gage stainless steel, drawn,
one-piece seamless construction. Door shall be 18-8 Type 304, 22 gage
stainless steel, self-closlng, equipped with a full length stainless steel
piano hinge, and with international symbols on door. Cabinet and removable
receptacle shall be 18-8 Type 304 heavy gage stainless steel, welded
construction, and with recessed stainless steel finger grip for servicing
receptacle. Unit shall be 10-3/4 inches wide, 15-3/16 inches high, and 4
inches deep.

5.29 Item BA-26; Combination Sanitary Napkin-Tampon Dispenser (Reces-
sed): Type I, Class 5, Mounting R. Units shall be formed from stainless
steel. Dispensers shall have a capacity of 15 napkins and 22 tampons.
Dispensing mechanism shall be for coin (10 cents) operation. The dispensers
shall be designed for vending any one of not less than nine different brands
of napkins and tampons. Each coin box shall be equipped with tumbler lock and
opens with different key than furnished for door. Coin demonination shall be
changeable without installing new coin mechanism.

5.30 Item BA-27; Liquid Soap Dispenser (Surface Mounted): Valve shall
be stainless steel and chrome plated brass, no packings or washers. Hood
shall be stainless steel, locked filler top which requires special key; vandal
proof. Container shall be transparent shatter-proof Lustrex, have 18 fluid
ounce capacity, shall be completely encased in stainless steel (polished
finish), and with visible soap level. Valve shall be of the push-ln type with
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hydroflex force pump action which is direct from liquid soap supply without
suction. Valve shall be located above soap level. Provide concealed wall
plate. Unit shall be 3-I/2 inches wide by 6 inches high by 6 inches deep.

5.31 Item BA-28; Liquid Soap Dispenser (Countertop Mounted): Piston
and 4 inch spout shall be stainless steel secured by tamper proof guide screw
recessed in a polished chrome plated brass body without packings or washers.
Container shall be copper nickel finish steel globe, plated inside and out and
shall have a capacity of 20 fluid ounces. Piston shall be of the press down
type with force pump action direct from liquid soap supply without suction.
Provide chrome plated brass spacer as required; spacer finish shall match
dispenser. Unit shall be 11-3/4 inches high.

5.32 Item BA-29; Waste Receptacles (Recessed Mounted): Cabinet shall
be 18-8 Type 304 heavy gage stainless steel, welded construction. Flange
shall be 22 gage stainless steel, drawn, one piece seamless construction.
Disposal door shall be 18-8 Type 304, 22 gage stainless steel, equipped with
full length stainless steel, piano hinge, self-closing, and with international
symbol. Cabinet door shall be 18-8 Type 304, 22 gage stainless steel, warp
resistant, enclosed double pan construction, equipped with full length
stainless steel piano hinge and shall have tumbler lock. Waste receptacle
shall be furnished with removable, rigid molded plastic leakproof 10.5 gallon
capacity, waste container. Unit shall be 12-3/16 inches wide, 47-I/8 inches
high and 7-9/16 inches deep.

5.33 Item BA-30; Grab Bar (Horizontal Mounted): Type IV, Class 2, Form
a. Stainless steel tube shall be I-I/2 inch OD, with a wall thickness of not
less than 18 gage. Flanges shall be 3/16 inch thick stainless steel plate, 3
inch diameter and each shall have 3 countersunk screw holes for attachment to
wall. Ends of grab bars shall pass thru flanges and be heliarc welded to form
one structural unit. Units shall have satin finish with peened gripping
surface. Units shall be 24 inches long with 2 flanges, and dimension from
wall to grab bar shall be 2-5/8 inches. One thru wall anchor assembly,
consisting of zinc chromate bonderized, 3 inches by 4 inches by 10 gage steel
plates, plated steel carriage bolt, connectors and spacers, shall be provided
for each flange located at solid wall construction. Concealed stud wall
anchor plate assemblies, consisting of 12 gage steel plate (with I/4 inch-20
threaded holes extruded to give .200 inch minimum usable thread per hole) of
length recommended by material manufacturer, and 300 Series stainless steel
machine screws I-I/2 inches long, shall be provided for units located at stud
wall construction.

5.34 Item BA-31; Grab Bar (Horizontal Mounted): Same as specified in
Paragraph entitled "Item BA-30; Grab Bar (Horizontal Mounted) except units
shall be 18 inches long.

5.35 Item BA-32; Grab Bar (Two-Way Tub Bar): Type IV, Class 2, Form k,
(left-hand and right-hand). Stainless steel tube shall be I-I/2 inches OD,
with a wall thickness of not less than 18 gage. Flanges shall be 3/16 inch
thick stainless steel plate, 3 inch diameter, and each shall have 3
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countersunk screw holes for attachment to wall. Ends of grab bars shall pass
thru flanges and be heliarc welded to form one structural unit. Units shall

have satin finish with peened gripping surface. Units shall be 53-I/4 inches

by 29-I/4 inches by 32 inches, and dimension from wall to grab bar shall be

2-5/8 inches. Units shall have 4 flanges. One thru wall anchor assembly,
consisting of zinc chromate bonderized 3 inches by 4 inches by I0 gage steel

plates, plated steel carriage bolt, connectors, and spacers shall be provided

for each flange located at solid wall construction. Concealed stud wall

anchor plate assemblies, consisting of 12 gage steel plate (with I/4 inch-20

threaded holes extruded to give .200 inch minim,-, usable thread per hole), of
length recommended by material manufacturer and 300 Series stainless steel

machine screws I-I/2 inches long, shall be provided for units located at stud
wall construction.

5.36 Item BA-33; Grab Bar (Tub End Double Support): Type IV, Class 2.

Same as specified in Paragraph entitled "Item BA-32; (Two-Way Tub Bar)",
except units shall be tub end double support type, 40 inches long, top support
extends from wall 12 inches, bottom support extends from wall 8 inches, and

distance from top to bottom support shall be 6 inches.

5.37 Item BA-34; Grab Bar (Side Bar With Outrigger): Type IV, Class 2,
form k, (left-hand and right-hand). Stainless steel tube shall be I-I/4

inches OD, with a wall thickness of not less than 18 gage. Flanges shall be

3/16 inch thick stainless steel plate, 3 inch diameter, and each shall have 3
countersunk screw holes for attachment to wall. Ends of grab bar shall pass
thru flanges and be heliarc welded to form one structural unit. Units shall

have satin finish with peened grippin surface. Units shall be 30 inches

long, 24 inches high, with outrigger projecting 12 inches from wall and

located 6 inches from main side bar. Units shall have 3 flanges. One thru

wall anchor assembly, consisting of zinc chromate bonderized 3 inches by 4

inches by 10 gage steel plates, plated steel carriage bolt, connectors, and

spacers, shall be provided for each flange located at solid wall construction.

Concealed stud wall anchor plate assemblies, consisting of 12 gage steel plate

(with I/4 inch-20 threaded holes extruded to give .200 inch minimum usable
thread per hole), of length recommended by material manufacturer, and 300
Series stainless steel machine screws I-I/2 inches long, shall be provided for

units located at stud wall construction.

5.38 Item BA-35; Toilet Seat Cover Dispenser (Surface Mounted): Type
I, Class 2, Mounting S, Style L. Dispenser shall be fabricated from Type 304
stainless steel, surface mounted, for seat cover only, shall have a capacity

of 250 seat covers, and shall be capable of dispensing single or half-fold

paper toilet seat covers.

5.39 Item BA-36; Paper Towel Dispenser (Surface Mounted): Same as

specified in Paragraph 5.9 entitled "Item BA-6; Paper Towel Dispenser (Surface
Mounted).

5.40 Item BA-38; Tilt Mirror, Stainless Steel: Frame shall be 18-8 type
304, heavy gage stainless steel. Mirror corners shall be heliarc welded,
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ground and polished smooth. Back shall be 20 gage galvanized steel with slots

for mounting screws and integral screw head lock. Mirror shall be No.

quality, I/4 inch thick by approximately 16 inches by 30 inches plate glass,

electrolytically copper backed, polished edges, edges fully protected by high

impact plastic filler strips. Back shall be protected by shock absorbing,

waterproof, nonabrasive I/8-inch thick polystyrene padding. Plate glass

mirror shall be guaranteed 15 years against silver spoilage. Mirror shall

project from wall inch at bottom and 4 inches at top.

5.41 Item BA-39; Waste Receptacles (Recessed 4 Inch Wall): Cabinet

shall be 18-8 Type 304 stainless steel throughout, welded construction.

Flange shall be 22 gage stainless steel, drawn, one-piece, seamless

construction. Waste container shall be 18-8 Type 304, 22 gage stainless

steel. Top and bottom edge shall be hemmed for safe handling. Waste

receptacle shall have a 12 gallon capacity, shall be secured to cabinet by

tumbler lock, and provided with hooks for interior liner. Cabinet shall be

17-3/16 inches wide by 30-5/8 inches high by 4 inches deep. Waste receptacle

shall be 15-3/16 inches wide by 23 inches high by 8 inches deep.

5.42 Item BA-40; Mirror, Stainless Steel: Frame shall be one piece,

stainless steel I/2 inch channel with polished finish. Mirror shall be 22

gage, Type 430 stainless steel with reflective, highly polished strip finish.

Back of mirror shall be protected by waterproof, non-abraslve 3/8 inch thick

polystyrene padding. Concealed wall hanger shall be 18 gage by inch

galvanized steel, welded construction to form rigid rectangle. Galvanized

steel back shall have integral horizontal hanging brackets for mounting on

concealed wall hanger. Concealed vandal-proof locking screws shall securely

fasten mirror to wall hanger. Mirror size shall be 16 inches by 22 inches and

overall size shall be 16-I/4 inches by 22-I/4 inches.

5.43 Item BA-41; Mirror; 36"W x 60"H: Frame shall be 18-8, Type 304
heavy gage stainless steel 3/4 inch by 3/4 inch angle. Frame shall be

one-piece, roll-formed construction with continuous integral stiffener on all

sides and beveled edge to hold frame tightly against mirror. Corners shall be

hellarc welded, ground, and polished smooth. Galvanized steel back shall have

integral horizontal hanging brackets for mounting on concealed rectangular

wall hangers and secured with concealed vandal-proof screws in lower frame.

Mirror shall be No. quality I/4-inch thick plate glass, electrolytically

copper plated and guaranteed 15 years against silver spoilage. All edges of

mirror shall be protected by high impact plastic filler strips. Mirror back

shall be protected by shock-absorbing, waterproof, non-abrasive I/4 inch thick

polystyrene padding. Mirror size shall be 36 inches wide by 60 inches high.

5.44 Item LE-11; Dispenser, Reagent, Phenolic: Unit shall consist of a

polypropelene reservoir, vinyl plastic tubing and an aspirator for connection

to a sink faucet. A liquid chemical germicide shall be stored in the one

gallon reservoir and be fed into the fresh water from the faucet by means of

the tubing and aspirator. The shipping container shall serve as the

reservoir. The pick probe assembly shall be stainless steel with strainer and

check valve on bottom. The tubing shall be approximately 3/8 inches in
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diameter. The aspirator shall allow a maximum mixture of approximately 5 and
a minimum of 0. Provide ali anchors, brackets and other attachment devices
for a complete and approved installatlon.

6. INSTALLATION: Surfaces of fastening devices exposed after
installation shall have the same finish as the attached accessory. Exposed
screw heads shall be oval. Installed location and height of accessories shall
be approximately as indicated. Exposed surfaces of accessories shall be
protected with stripable plastic or by other approved means until the
installation is accepted. The accessory manufacturer’s mounting details shall
be coordinated with other trades as their work progresses.

6.1 Recessed Accessories: Accessories shall be fastened to a rough
frame, blocking, or anchors set in mortar in masonry construction, to metal
studs or framing with sheet metal screws in metal construction.

6.2 Surface-Mounted Accessories: Accessories except as indicated or
specified otherwise, shall be installed with sheet metal screws or wood screws
in metal or fiber shields or sleeves, or with toggle bolts, or other approved
fasteners as required by the construction. Backplates shall be installed in
the same manner or shall be provided with lugs or anchors set in mortar, as
required by the construction.

---END---
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16.

15401.
15402.
15403.
15404.
15407.
15514.
15516.
15601.
15611.
15631.
15652.
15654.
15711.
15721.
15723.
15771.
15802.
15907.
15911.

Plumbing
Vacuum Cleaning Systems
Nonflammable Medical Gas Systems
Pneumatic Tube System
Gas Piping
Sprinkler Systems
Fire Pumps
Cast Iron Hot Water Boiler
Fuel Oil Handling System
Steam Boilers and Equipment (500,000 18,000,000 BTU/HR)
Central Refrigeration Equipment for Air Conditioning
Refrigeration Equipment for Refrigerated Storage Room
Hot Water Heating and Chilled Water Cooling System
Solar Domestic Hot Water Generating System
Steam Distribution
Split System Air Conditioning Systems
Air Supply Systems
Testing and Balancing Air and Water Systems
Temperature and Humidity Controls

Electrical
SECTION
16011.
16113.
16201.
16300.
1602.
16450.
16465.
16492.

16510.
16530.
16610.
16721.
16730.
16740.
16760.
16770.

16780.
16790.
16791.

General Requirements, Electrical
Underfloor Duct System
Emergency Power System
Electrical Distribution, Exterior
Interior Wiring Systems
Grounding
Transformers, Substations and Switchgear, Interior
Electrical Systems for Critical Care and Inhalation
Anesthetizing Locations
Lighting, Interior
Lighting, Exterior
Lightning Protection System
Manual and Automatic Fire Alarm Systems
Sound System Radio Entertainment
Public Address Area Paging System
Security System
Broadband Communication System and Master Antenna Television
System
Dictating Conduit System
Intercommunication System
Telephone Cable Site Distribution System
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SECTION 11181. PROJECTION SCREEN

I. APPLICABLE PUBLICATIONS: The following publications of the issues
listed below, but referred to hereafter by basic designation only, form a part
of this specification to the extent indicated by references thereto:

1.1 Underwriters’ Laboratories, Inc. (UL):

Underwriters’ Laboratories Requirements for Projection
Screen Fabric.

2. QUALITY CONTROL: Approvals, except those required for field
installation, field application and field tests, shall be obtained before
delivery of materials to the project site.

3. SUEITTALS:

3.1 Tests and Certificates: The testing requirements for materials-
incorporated in referenced documents will be waived provided the Contractor
submits certificates from the manufacturer stating that materials furnished
for this project conform to all requirements of this specification and the
referenced documents. Copies of the test reports need not be submitted except
as specifically requested by the Contracting Officer.

3.1.1 Sample Certificate: The certificate shall not contain statements
that could be interpreted to imply that the product does not meet all
requirements specified, such as "as good as"; "achieve the same end use and
results as materials formulated in accordance with the referenced
specification"; "equal or exceed the service and performance of the specified
material". The certificate should simply state that the product conforms to
all requirements specified.

SAMPLE ERTIFICAT

The manufacturer hereby certifies that all following products being furnished
for this project conform to all requirements of the project specifications and
the respective reference specifications:

MANUFACTURER AND PRODU REFERENCE SPECIFICATION

John Doe Company
Projection Screen Fabric

SIGNATURE AND TITLE

3.2 Shop Drawings: Shop drawings shall be submitted and approved before
delivery of materials to the site. Drawings shall show projection screen
type, size, installation details, and anchoring.
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3.3 Samples: One 12 inch by 12 inch sample of proposed projection

screen fabric shall be submitted and approved before the materials are
delivered to the site.

4. DELIVERY, STORAGE, AND PROTECTION: Materials shall be delivered to
the site in the original sealed containers or packages, and shall bear the

manufacturer’s name and brand designation. Materials shall be stored and

handled in a manner to protect them from damage durinE the entire construction

period.

5. MATERIALS:

5.1 Projection Screens:

5.1.1 Case: Octagonal shaped heavy gage steel case with flat black

design and baked enamel finish. Case shall be fitted with heavy duty chrome
plated steel case end caps concealing roller ends with integral bearing

surface or steel inner caps to support roller.

5.1.2 Brackets: Brackets shall be plated steel attached to end caps for
wall mounting by means of slotted screw holes.

5.1.3 Screen Fabric: Screen fabric shall be listed by Underwriters’
Laboratories, Inc. Screen fabric shall be flame retardant and mildew

resistant fiberglass with glass beaded picture surface and with 2 inch black
masking borders. Fabric shall be mounted on I-3/4 inch rigid spring roller
and permanently attached to roller by metal clips on fabric edge being forced

into groove in roller. Clips shall be spaced every 4 inches along the fabric
edge and double clips shall be used on the ends. Bottom of fabric shall be
mounted into a metal strip in a tubular steel slat finished in baked enamel.
Ends of slot shall be protected by plastic caps. Plated steel slot pull shall
be attached to slat with screws.

6. INSTALLATION: Install projection screens in accordance with approved
shop drawings and manufacturer’s recommendations.

---END---
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SECTION 11201. ECCLESIASTICAL CABINET

I. QUALITY CONTROL: Approvals, except those required for field

installations, field applications and field tests, shall be obtained before
custom fabrication is started and before delivery of materials to the project
slt.

2. SUBMITTALS:

2.1 Certificates: The Contractor shall submit certificates from the
manufacturer stating that materials furnished for this project conform to all
requirements of this specification.

2.1.1 Sample Certificate: The certificate shall not contain statements
that could be interpreted to mply that the product does not meet all require-
ments specified, such as "as good as"; "achieve the same end use and results
as materials formulated in accordance with the referenced specification";
"equal or exceed the service and performance of the specified material". The
certificate should simply state that the product conforms to all requirements
specified.

SABLE CERTIFICATE

The manufacturer hereby certifies that the following product being furnished
for this project conforms to all requirements of the project specifications.

MANUFACTURER AND PRODUCT

John Doe Company
Ecclesiastical Cabinet

SIGNATURE AND TITLK
2.2 Shop Drawings: Shop Drawings shall be submitted and approved before

delivery of materials to the site. Shop drawings shall show type, size,
installation, and anchoring details.

2.3 Manufacturer’ s Installation Procedures: Manufacturer’ s currently
recommended installation procedures shall be submitted and approved.

ation procedures shall accompany shop drawings.

3. DELIVERY, STORAGE, AND PROTECTION: Materials shall be delivered to
the site in the original sealed containers or packages and shall bear the
manufacturer’s name and brand designation. Materials shall be stored and
handled in a manner to protect them fbom damage during the entire construction
,eriod.

;26
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4. MATERIALS:

4. Ecclesiastical Cabinet (Tabernacle) Prefabricated, recessed,

single door, style 97, tab 80 ecclesiastical cabinet. Unit shall have steel

housing with bronze frame. Bronze frame shall be 14 inches high by 12 inches

wide; door openin shall be 11-I/2 inches high by 8-I/2 inches wide; and steel

housin shall be 12-I/8 inches high by 10-I/2 inches wide by 10 inches dep.

Door inlays shall be hand painted with color enamels, and interior shall have

white silk linir. Cabinet shall be provided with cabinet lock. Provide all

attachment devices required for installation.

5. INSTALLATION: Cabinet shall be installed in accordance with approved

shop drawings and manufacturer’s reco-,,endations. After installation, protect

surfaces from damage. If damages occur repair damage to meet the approval of

the Contractin Officer or provide new cabinet at no additional cost to the

Government.

---END---
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SECTION 11400. FOOD SERVICE EQUIPMENT

I. APPLICABLE PUBLICATIONS: The following publications of the issues
listed below, but referred to thereafter by basic designation only, form a
part of this specification to the extent indicated by the references thereto:

1.1 Federal Specifications:

S-C-1474
S-F-695F
& Am

FF-C-77B
00-D-1390
& Int Am

OO-M-38H
& Int Am 3 (GL)

QQ-B-654
RR-K-195G
WW-P-541/SA

WW-T-?99E

Cooker, Steam, Vegetable (Speed).
Fryers, Deep-Fat (Electric).

Caster, Institutional Duty.
Dishwashing Machines, Double Tank, Commercial (Rack,
Conveyor).
Mixing Machines, Food, Electric (Vertical, Commercial
Type, Bakery and Kitchens).
Brazing Alloy, Silver.
Kettles, Steam-Jacketed, (Stainless Steel, Steam Heated).
Plumbing Fixtures (Sinks, Kitchen and Service and Laundry
Tub, Land Use) (Detail Specifications).
Tube, Copper, Seamless, Water and Refrigeration (For Use
with Solder-flared or Compression-type Fittings).

1.2 Military Specifications:

MIL-G-2338J
& Am 2

MIL-R-11295
& Am Change "MIL-R-II295 & Am i" to "MIL-R-II295H & Am 2".
MIL-S-19114B
MIL-P-23694C
& Int Am

MIL-I-24172
& Am

MIL-S-40144D
MIL-D-43300D
&Am

MIL-C-43427A
& Am3
MIL-O-43633B
& Am 2

MIL-I-43682B
& Am 3

MIL-I-43705C

MIL-D-43715
& Int Am

MIL-D-43738A
& Am 2

Griddles, Self-Heating, Electric; and Stands, Griddle.

Sinks, Scullery: and Dralnboard, Sink, Attachable.
Pans, Frying and Braising, Electric, Tiltlng-Type.

Insulation, Plastic, Cellular Polyurethane, Rigid,
Preformed and Foam In Place.
Shelving, Storage, Food.
Cold Food Counters, Mechanically Refrigerated.

Cabinets, Food Service, Warmer-Refrlgerator, Roll-Thru,
Roll-In.
Ovens, Baking and Roasting, Forced Convection, Electric.

Icemaker-Dispenser; w/Water Dispenser Attachment.

Ice Cream Makers; Shake Makers; and Combination Ice Cream
and Shake Makers-Soft Serve.
Dispenser, Hot Chocolate.

Dispenser, Carbonated Beverage, Mechanically Refrigerated.
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MIL-R-43814
MIL-D-43845
MIL-T-82049A
& Am

Rack, Mobile, Bakery Products and Meat, with Shelves.
Dispenser, Iced Tea.
Tables, Hot Food, Electric, Mobile.

1.3 American National Standards Institute (ANSI) Publications:

AI08.6-1976

Al18.3-1976

B16.15-71
B16.18-72
B16.22-73
B16.26-75

Installation of Ceramic Tile with Chemical Resistant,
Water Cleanable Tile-Setting and-Grouting Epoxy.
Chemical Resistant, Water Cleanable Tile-Setting and-
Grouting Epoxy.
Cast Bronze Threaded Fittings, 150 and 250 lb.
Cast Bronze Solder Joint Pressure Fittings.
Wrought Copper and Bronze Solder-Joint Pressure Fittings.
Cast Bronze Fittings for Flared Copper Tubes.

1.4 American Society for Testing and Materials (ASTM) Publications:

A36-75
A123-73

A167-74

A270-75

A276-76
A525-76

B43-76
C94-74a

Structural Steel.
Zinc Hot-Galvanized Coatings on Products Fabricated from

Rolled, Pressed, and Forged Steel Shapes, Plates, Bars and
Strip.
Stainless and Heat Resisting Chromlum-Nickel Steel Plate,
Sheet and Strip.
Seamless and Welded Austenitic Stainless Steel Sanitary
Tubing.
Stainless and Heat-Resisting Steel Bars and Shapes.
Steel Sheet, Zinc Coated (Galvanized) by the Hot Dip
Process, General Requirements.
Seamless Red Brass Pipe, Standard Sizes.
Ready-Mixed Concrete.

1.5 American Wood Preservers’ Bureau (AWPB) Publications:

LP2-71 Softwood Lumber, Timber and Plywood; Pressure Treated With
Waterborne Preservative for Aboveground Use.

1.6 International Association of Plumbing and Mechanical Officials
(IAPMO) Publications:

Uniform Plumbing Code (1976 Edition).

1.7 National Electric Manufacturers Association (NEMA) Publications:

ICS-76 Industrial Controls and Systems.

1.8 National Fire Protection Association (FPA) Publications:

96-76 Installation of Equipment for the Removal of Smoke and
Grease Laden Vapors from Commercial Cooking Equipment.
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1.9 National Sanitation Foundation (NSF) Publications:

2-73
-73
7-71
C-2-72

Food Service Equipment.
Co,ercial Cooking and Warming Equipment.
Food Service Refrigerators and Storage Freezers.
Special Equipment and/or Devices.

1.10 Tile Council of America (TCA):

137.1-76 Recommended Standard Specification for Ceramic Tile.

1.11 Underwriters’ Laboratories, Inc. (UL) Publications:

57-77
197-76
30-77

Electric Lighting Fixtures.
Commercial Electric Cooking Appliances.
Waste Disposers.

2. SUBMITTALS:

2.1 Materials and Equipment Lists: Within 360 days after the date
of notice to proceed, and before starting installation of any materials or
equipment, a complete list of materials and equipment to be furnished shall be
submitted to and approved by the Contracting Officer. This list shall include
catalog numbers, the corresponding item numbers used in this specification,
catalog cuts, data sheets, and such other descriptive information as may be
required. No consideration will be given to partial lists submitted from time
to time. Data sheets shall be certified to comply with the appropriate
referenced specifications.

2.2 Shop Drawings: After receiving approval of the equipment on the
materials and equipment list and before delivery of any of these items to the
site, such drawings as may be required, including those described hereinafter
shall be submitted to and approved by the Contracting Officer.

2.2.1 Food Service Equipment layout drawings showing each item in its
exact location shall be prepared to a minimum quarter-inch scale. Equipment
items shall be numbered to coincide with the symbol numbers used in this
specification to identify the equipment.

2.2.2 Roughing-in plan of a minimum quarter-inch scale shall show the
exact locations of all plumbing, gas, steam, and electric conduit penetrations
in the concrete floor and walls. Allow clearance for all connecting piping,
valves, switches, relays, and other accessories required for the operation of
the equipment.

2.2.3 Depression drawing of a minimum half-inch scale shall show all
floor depression details and dimensions.
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2.2.4 Shop Fabricated Items: Drawings of all shop fabricated items
shall be prepared showing plan view, front, rear, and side elevations and
shall be of a minimum half-inch scale, shall show materials and methods of
construction.

2.3 Samples: Before delivery of materials or equipment to the site,
samples of the following items shall be submitted to and approved by the
Contracting Officer: stainless steel gusset, leg and adjustable foot for
sinks; a 12-inch by 12-inch sample of 12-gauge stainless steel with a welded
center hairline Joint showing the type of field Joint proposed for use on
counters, tables, and sinks; a coved corner section of sink drainboard and
stainless steel table corner; a ball bearing stainless steel drawer slide; and
a two-inch chromium-plated, lever-action waste valve with a connected
overflow.

2.4 Instructions and Manuals: The Contractor shall furnish to the
Contracting Officer six sets of such operation and maintenance instructions
and manuals as are normally supplied by the equipment manufacturers.

2.4.1 Operating and routine maintenance instructions for operating
personnel shall be furnished for dishwashing machines, vent hoods, steam
cookers and all such items requiring detailed instructions. These
instructions shall be framed under durable plastic sheets suitable for wall
mounting and shall contain but not be limited to the following: the function
of each of the principal components; instructions for start-up and shut-down;
economical operation; procedure to foilow in the event of equipment failure;
and instructions on normal maintenance.

2.5 Certificates of Conformance or Compliance: Before delivery of
materials and components, certificates, in triplicate, attesting that
materials and components meet the requirements specified shall be submitted to
and approved by the Contracting Officer.

2.6 Certified Laboratory Test Reports: Test requirements for materials
and components as stated herein (except field tests) or incorporated in
referenced documents may be waived, provided certified copies of test reports
from approved laboratories are submitted and approved as specified above.
Test reports shall be accompanied by certificates from the manufacturer
certifying that the previously tested material or component was the same type,
quality and manufacture as that proposed for this project. Testing
laboratoriesshall be approved by the Contracting Officer.

3. LOGISTICAL RESPONSIBILITY: Equipment is scheduled on the drawings
with logistic responsibility designated by a letter code to be interpreted as
follows:

3.1 Category "A" Equipment: This equipment shall be Contractor
furnished, Contractor installed. Provide this equipment in the quantity and
locations indicated on the drawings.
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3.2 CateEory "C" Equipment:
furnished, Government installed.

3.3 Category "El" Equipment:
furnished, Government installed.

This equipment shall be Government

This equipment shall be Government

. DELIVERY, STORAGE AND HANDLING: Follow manufacturer’s recommenda-

tions to protect materials and equipment and prevent damage durin delivery,

storage and handling. Replace damaged or defective items at no cost to the

Government.

5. MATERIALS: Except where materials are specified in referenced

publications coverir individual equipment items, materials shall conform to

the specifications, standards and other requirements listed below.

5.1 Aluminum: 0.02 inch mill finish.

5.2 Brass-piping: ASTM B3.

5.3 Concrete: 000 P.S.I. mix at twenty-eight days; ASTM C9, ready-

mixed, maximum one inch aggregate. Concrete and reinforcement shall conform

to section entitled "Cast In Place Concrete".

5. Copper-TubinE: Federal Specification WW-T-799, type L.

5.5 Cutting Boards: Rich-Lite or approved equal phenolic wood fiber

laminate, one inch thick.

5.6 Feet: Solid stainless steel, closed bottom, adjustable within one

inch by concealed threaded stem with luE to fit inside leg.

5.7 Gaskets: Neoprene, solid or hollow, smooth surfaced, removable.

5.8 Sealant: Single component silicone, elastomeric, mildew resistant.

5.9 Stainless Steel:

5.9.1 Sheets: ASTM A167, Type 30, 18 chromium 8 nickel 12
carbon maximum. Finish where exposed No. ; where not exposed No. 2B.

Gauge specified is U.S. Standard Gage.

5.9.2 Tubing: ASTM A270, Type 30, No. finish.

5.9.3 Legs: I-5/8 inch O.D. 16 gauge.

5.9. Crossbracing: One inch O.D., 16 gauge.

5.9.5 Fastenings: Type 30.
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5.10 Zinc Coated Steel:

5.10.1 Sheets: ASTM A525, Coating class G90.

5.10.2 Shapes: ASTM A36, zinc coated in accordance with ASTM A123.

5.11 Condensing Unit: Complete self-contalned units having compressor,
condenser motor and auxiliary equipment on a single rigid base. Each unit
shall be automatically controlled by a suction pressure switch and high
pressure cut-out.

5.11.1 Equipment shall be designed for direct expansion, employing
thermostatic expansion valves and rated in accordance with "ASHRAE" standards.
Hermetically sealed units must be serviceable in the field.

5.11.2 Water Cooled: Capacity to absorb require load usin incoming
water of 85 F. and maximum temperature rise of 20- F. with condensing
temperature of 105 F.

5.12 Drain Lines: Copper, minimum one inch inside diameter with cast
brass or wrought copper recessed solder fittings, chrome plated or covered
with 18 gauge stainless steel enclosure chase where exposed.

5.13 Expansion Valves: Thermostatic type.

5.1 Faucets: Fed. Spec. WW-P-5I/5 modified as follows: Faucet
bodies, spouts and strainers shall be cast or wronght copper alloy. Internal
parts of faucets shall be copper alloy, series 200 or 300 stainless steel or
nickel copper alloy. Handles and escutcheons shall be series 200 or 300
stainless steel or copper alloy. Finish on exposed surfaces shall be satin
chromium plated for copper alloys, or No. for stainless steel. Faucets
shall have replaceable seats or a replaceable cartridge containing all parts
subject to wear. Unless otherwise specified or indicated, faucets shall be
splashback mounted type with 8 inch long swivel spout and I/2 inch internal
pipe thread union inlets 8 inches center-to-center.

5.15 Hangers: Crane Co. or approved equal.

5.15.1 For Covered Pipes: Zinc coated steel.

5.15.2 For Copper Lines: Copper.

5.16 Line Covering: For suction lines and cold water lines for cooling
water, I/2 inch foamed elastomer closed-cell preformed pipe insulation.

5.17 Pressure Gauges: Rustproof case and dial, with bronze bourdon
tube, minimum 2-I/2 inch diameter face.

5.18 Refrigerant Dryer: Throwaway type liquid line dryer.

05-77-7526
1100 6



5.19 Refrigerant Fittings: Wrought copper recessed solder fittings.

5.20 Refrigerant Heat Exchangers:
possible.

Integral with unit cooler wherever

5.21 Refrigerant Piping: Type L "ACR" nitrogen charged copper tubing.

5.22 Refrigerant Shut-off Valves: Packless valves of special pattern to
suit the conditions of service. Especially designed for freon with port areas
equal to pipe area.

5.23 Shut-off Valves:
for screwdriver blade.

Brass, chrome plated with loose key or slotted

5.2 Silver Solder: Federal Specification -B-65, Grade III.

5.25 Thermometer: Chrome plated with minimum -I/2 inch diameter dial
and scale readingof minus 60F. to plus 100 F.

5.26 Unit Coolers: Disc fan type with finned copper coils, fully
enclosed motors, fan guards and noncorrosive drain pan and housing.

5.27 Wastes: Fed. Spec. WW-P-5I/5, quick opening lever operated type,
constructed of cast or wrought copper alloy or stainless steel, wrought copper
drains shall have nickel or chrome plated finish.

5.28 Water Piping: Type "L" copper, minimum I/2 inch I.D. with cast
brass or wrought copper recessed solder fittings, chrome plated or covered
with 18 gauge stainless steel enclosure chase where exposed.

5.29 Circuit Breakers: Molded plastic type, A.C. D.C. rated, I, 2, or
3 poles as required, quick-make quick-break, with trip-free operation
handle, position indication, and thermalmagnetic trip device suitably rated
for the device controlled. Breakers shall be suitably mounted, singly or
grouped as required, recessed or concealed behind equipment doors. Switches
to face out of equipment.

5.30 Conduit: Hot dipped galvanized rigid steel, 3/" minimum size.
Connections to motors or equipment subject to vibration shall be made by short
length, twelve eighteen inch, of liquid-tight, flexible steel conduit.
Fittings shall be malleable or cast iron threaded type, cadmium plated or hot
dipped galvanized, equipped with metal or composition covers and gasketed
where exposed to moist conditions. Conduit and fittings shall be chrome
plated or covered with 18 gauge stainless steel enclosure where exposed.

5.31 Cords: Three or four wire, type "S", with one leg grounded to
equipment. All equipment not indicated to be direct connected shall be
provided with appropriate 6 feet 0 inch cord and cap assembly.
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5.32 Disconnects: Type "S" nonfusible single throw, heavy duty
industrial quick-make quick-break, interlocked cover control, horsepower and
A.C. voltage as required.

5.33 Junction Boxes: Hot dip galvanized sheet metal, one piece
construction, where exposed to moisture or in refrigerators provide
vapor-tlght gasketed unit.

5.3 Motors: Totally enclosed, continuous duty, having thrust type ball
bearin to allow operation in vertical position. Motor to haveanoO overload
device to protect motor from reaching temperature over 55 above C. High
torque, low startin current characteristic, with NEMA frames.

5.35 Motor Starters: For 120 volt, single phase: motors shall be
manual tumbler type, havin terminal overload protection, with interchangeable
heater elements. For higher voltage, multiphase, and remote: starters shall
be A.C. magnetic type, minimum size I, combination type with fusible
disconnect, control transformer all in one cabinet, with thermal overload
relays. Enclosure shall be General Purpose NEMA Type I; or at wet locations:
NEMA Type 4 watertight, A.C. voltage and number of poles as required.
Starters shall have an overload reset. Motors automatically controlled other
than remote refrigeration units shall be provided with an "On-Off-Automatic"
selector switch in cover and motors manually controlled shall be provided with
a "Start-Stop" button in cover. Motor starters for remote refrigeration units
shall be actuated by suction pressure switches, and shall have interlocks that
will stop the compressor motors should the condensing water pressure fail.

6. FABRICATION: All flat metal work items, such as food service units,
tables, sinks, counters, etc., described in the specifications, must be
manufactured by a food service equipment fabricator who has the plant
personnel and engineering facilities to properly design, detail and
manufacture high quality food service equipment. The manufacturer shall be
subject to the approval of the Government. All of the above work shall be of
new, commercially perfect materials of standard unit assembly and manufactured
by one manufacturer with uniform design, material and finish.

7. GENERAL REQUIREMENTS FOR EQUIPMENT: Where equipment is specified by
reference to Federal or Military Specifications, the following exceptions
apply to requirements therein:

a. Preproduction samples are not required.

b. Except as specifically required herein, testin is not required.

c. The preservation and packing requirements shall be the
manufacturer’s standard method.
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d. Instructions and manuals shall be as specified in paragraph

"Submittals" herein.

e. Electrical service characteristics shall be as shown on the

drawings.

f. Electromagnetic compatibility is not required.

g. Fungus treatment of electrical components is not required.

h. Requirements for Navy shipboard use do not apply.

7.1 Products: Materials and equipment shall be essentially the

cataloged products and manufacturers regularly engaged in production of such
materials or equipment and shall be manufacturer’s latest design that complies

with the specification requirements. Where two or more units of the same type

of equipment are required, these units shall be products of a single

manufacturer. Each major component of equipment shall have manufacturer’s

name, address, and model and serial number on a nameplate securely affixed in

a conspicuous place; nameplate of the distributing agent will not be

acceptable

7.2 Safety Requirements: Belts, pulleys, chains, gears, couplings,

projecting setscrews, keys, and other rotating parts located so that any

person can come in close proximity thereto shall be fUlly enclosed or properly

guarded. High-temperature equipment and piping so located as to endanger

personnel or create a fire hazard shall be properly guarded or covered with

insulation.

7.3 Electrical Requirements: The electrical components, such as motors,
motor starters, control pushbutton stations, float and pressure switches,

solenoid valves, electrical disconnecting means, and other devices fUnctioning

to control the associated equipment shall be furnished as a part of the

equipment. 80-volt magnetic starters, and pushbutton control stations shall

be provided at all 80 volt motors. All motors shall be continuous duty,

splashproof construction, squirrel cage induction type with ball bearings.

All motors, heating elements, controls and other electrical devices located on

the equipment shall be factory wired with wiring extended to a single

electrical connection point. Where controls or other electrical devices are

located remote from the equipment, all conduit and wiring shall be as

specified in Division 18.

7. Plumbing Requirements: Accessories peculiar to proper functioning

of the equipment such as faucets, control valves, sink strainers, valve type

waste outlets, vacuum breakers, pressure reducing valves, pressure and

temperature relief valves, and steam traps shall be provided with the

equipment. Steam pressures and water pressures are shown on the drawings.

7.4 Plumbing Requirements: In the fourth sentence change "IAPD
"Uniform Plumbing Code" to "Standard Plumbing Code".
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Equipment requirir a reduced pressure shall be provided with the proper
pressure reducing valve. All water supplies to fixtures and equipment shall
be protected against back siphonage in accordance with the IAPMO "Uniform
Plumbing Code". Equipment that requires indirect drains shall be equipped
with drain outlets and pipir or tubin of sufficient length to extend to and
empty into floor sink located closest to the equipment. Piping or tubing
exposed to view shall be chrome plated or nickel plated brass or stainless
steel. Concealed piping shall be type L copper tubing. Rough-in connections
of hot and cold water, drain lines, steam and gas to equipment and valves,
traps, water hammer arrestors and other items not specified to be furnished
with the equipment are specified in Division 15.

8. EXHAUST HOODS:

8.1 This specification is based on auxiliary air make-up, high velocity
centrifugal grease extractin type with a throat openin above and adjacent to
the cooking equipment and shall effectively remove grease, smoke, fumes,
vapors, odors, lint, dust and heat immediately as they leave the cooking
equipment. The ventilator shall have specially designed centrifugal
extractin baffles within the grease extractin chamber, immediately above and
adjacent to the throat opening. Utilizing centrifugal force, and without the
use of filters or other removable extractin devices, the grease, dust and
other contaminates shall be extracted. The extracting efficiency and air
volume shall remain constant, regardless of the grease loadin factor, with an
air flow of 250 cfm per lineal foot of throat opening.

8.2 Within the extraction chamber there shall be pipes equipped with
directed spray nozzles through which hot water and detergent shall be
released. The hot water and detergent shall effectively remove the grease and
foreign substances and flush them into a slopped grease collecting gutter,
connected to the buildin waste system. The control station shall start and
stop the blower by means of a pre-set adjustable time delay relay; each time
the "Stop" button is pushed, hot water and detergent shall be released into
the grease extraction chamber. The hot wter and detergent shall be released
for the length of time previously set on the adjustable time delay relay. At
the end of the pre-set time the hot water and detergent shall automatically
shut off. This insures daily cleaning, for each time the ventilator is shut
off it is automatically cleaned. The system shall have a normal open
(close upon condition of run) contact, isolated, for interconnection into the
central building, automating system to control of the ventilation equipment.

8.3 If the temperature of the air passing through the ventilator
transition into the ductwork reaches excessive and dangerous proportions, a
pre-set and sealed normally open thermostat shall be activated and
electrically energize the damper switch.

8. Energizir the damper switch shall release a sprir loaded fire
damper sealng the throat of the ventilator, and release a water spray into the
grease extraction chamber. The fire quenchin water shall continue to be
released as long as temperatures remain above danger level. As the
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temperature cools, the water spray shall automatically shut off. A normally

open remote fire push button switch shall be installed where shown on
drawings. When pushed, it shall cause the same action as the thermostat. An
isolated contact shall be provided for interconnection into the building alarm

system to transmit condition of alarm.

8.5 The service cabinets shall have a hinged access door and shall

contain line strainer, solenoid valve, vacuum breaker, detergent injector and

space for detergent tank.

8.6 All hot wter and drain lines within the ventilator shall be inter-

connected and tested at the factory and left for field connection. Hot water

supply shall be I0 degrees F., at 0 P.S.I.

8.7 All wiring within the ventilator shall be installed at the factory.

Connecting wiring shall be run from control station to the blower starter.
Furnish remote fire switch.

8.8 Ventilators shall be equipped with vapor tight recessed fluorescent

lights with hinged access. Lights shall have ribbed lense, with ribbed side

up for ease of cleaning. Lights shall be U.L. approved, 200 watt, and shall

be inter-wired within the ventilators.

8.9 Ventilators shaii be constructed of not iess than 18 gauge stainless

steel. All Joints and seams shall be welded, grease and water tight, with all

exposed welds ground and polished.

8.10 All wiring and piping within the ventilators and service cabinet

to be installed and tested at the factory. After ventilators are installed,

they shall be checked and tested by factory authorized personnel, and a copy
of the report submitted to the Contractor for submission to the Contracting
Officer.

9. SURFACE FIRE PROTECTION:

9.1 Ventilator units shall have specially designed pre-engineered liquid

chemical fire protection system complete with reset relay and remote manual

release. he system shall operate independently of the Ventilator Automatic

Fire Protection System. System shall be either Underwriters’ Laboratories

listed or Factory Mutual approved and shall comply with NFPA No. 96.

9.2 Ventilator shall be provided with sn engineered surface protection

system for ranges, fryers, griddles and braising pn. Release mechanism, tank

fusible links, cables, nozzles, reset relay and other components shall be

furnished to make a complete system. he entire system shall be built as part
of the ventilator and the yoke assembly and supply line concealed in the

ventilator. Exposed piping shall be stainless steel with chrome plated
fittings.
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9.3 The system shall be activated by fusible links and remote pull
station connected to the release mechanism by cable and pulleys. Release
mechanism shall have a microswitch connected to the reset relay. Reset relay
and microswitch to be interwired at the factory. Provide two form "C" type
contacts for each system. One contact shall be connected in parallel with the
fire alarm initiatin circuit and the other contact shall be connected to the
Field Interface Device (FID) terminal cabinet specified in Division 13.

9.4 All protected electric cookin equipment shall be provided with
contactor and interwired with fire protection system.

9.5 Complete enineerir drawirs including pipir and wiring diagrams
shall be submitted to the Contracting Officer for approval before installation
of the system in the ventilator. After installation, the engineered surface
protection system shall be completely tested by using compressed air or
nitrogen instead of liquid chemical and certified by authorized personnel of
the system’s manufacturer and LANTDIV Fire Protection Engineer.

10. REFRIGERATED ROOMS (PREFABRICATED PANEL TYPE):

10.1 General Requirements: The work includes providing new refrigerated
rooms of the prefabricated panel type. Each refrigerated room shall be
complete and ready for operation. Construction shall be in accordance with
the NSF publications. All interior wall and ceiling Junctions shall have
smooth, 0.5 inch radius corners.

10.2 Refrigerated Rooms shall be metal clad, interlocking, factory
prefabricated, insulated sectional type and shall be installed in accordance
with the approved recommendations of the manufacturer. The installation shall
be accomplished by workmen skilled in this type of work. The construction
shall utilize an integral locking device to allow each refrigerated room to be
erected without special tools. Maximum width of each section shall be 4 feet
and interior height of room shall be 9 feet 6 inches.

10.2.1 Finish: Exterior and interior metal panels for prefabricated
rooms, including doors shall be fabricated of sheet metal having a minlmumU.S. gage thickness as specified. The panels shall be constructed of:
Embossed Patterned Alumlnum, 0.042 inch thick.

10.2.2 Insulation: Doors and panels shall be insulated with rigid
preformed or foamed-in-place urethane conforming to MIL-I-24172, having a
thermal conductlvityfactor (K) of not more than 0.14 BTU per hour per square
foot per inch thickness per degree Fahrenheit. Overall door and panel
thickness shall be a minimum of inches. Approved type moisture-vapor
sealing shall be provided for all panels and doors.

10.2.3 Joint Fasteners: The prefabricated panel sections shall be
fastened with an eccentric or bolt type fastener, operated by a tool from the
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interior, or other approved type fastener. The tool access openings shall be

properly capped. Joints shall be sealed-in factory installed refrigerator

gaskets compressed by fasteners.

10.3 Lumber: Wood members shall be kiln dried to a moisture content of

from 10 percent to 15 percent at time of fabrication and shall be free of

honey comb, decay, warp, checks, shakes or other defects which might affect

the strength or durability. All wood used in the construction of walk-in

refrigerators including doors and floor racks shall be pressure treated with

one of the followir water-borne preservatives in accordance with AWPB
Standard LP-2: Ammoniacal Copper Arsenate, Chromated Copper Arsenate,
Chromated Zinc Arsenate, Copperized Chromated Zinc Arsenate.

10.4 Interior Lighting: Each refrigerated room shall be equipped with

minimum of one vapor tight, 150 watt, incandescent luminaire, ceiling or

wall-mounted, and wired to exterior switch equipped with pilot light at each

exterior door to refrigerated room. Interior lighting shall conform to end

shall have all electrical connections provided in accordance with Division 16.

10.5 Doors: Doors shall be provided factory-installed in prefabricated

panel sections. Minimum clear opening shall be 34 inches wide by 76 inches

high. Door shall be fabricated of same type of metal panels and insulation as

specified hereinbefore for refrigerated rooms.

10.5.1 Hardware: Hardware shall be nonferrous metal of rigid heavy-duty

type. Latches shall be suitable for locking with padlock on exterior and

equipped with inside safety release mechanism to permit door to be opened from

inside even when door is padlocked. Hinges shall be oblique or cam-lift type

that automatically raise the door as it opens. Hinges shall be of the nylon

or ball bearing type with stainless steel pins.

10.5.2 Frost Prevention Heater Wires: Frost prevention heater wires

shall be provided for doors to spaces below 35 degrees Fahrenheit and shall be

concealed around the perimeter of doors or door frame to prevent condensate

and frost formation. Heaters shall operate on 120 volt, single phase, 60
Hertz, alternating current. All corrosion resisting steel cover plates,

Junction boxes mounted near end of overhead tracks, and all wiring and other

items for doors up to Junction boxes, shall be provided.

10.5.3 Doors for Refrigerated Rooms with uarry Tile Flooring:

shall be designed to allow for the quarry tile flooring.
Doors

10.6 Panels: Panels on perimeter walls not adjacent building walls

shall extend to 6 inches above finish kitchen area ceiling. These panels

shall be 3/4 inch plywood finished with embossed pattern aluminum with

stainless steel angle trim at ceiling.
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10.7 Components: Walk-in refrigerator components such as lights,
heaters and alarm systems shall be terminated in Junction boxes above ceiling
panels. Run wiring in metallic conduit.

10.8 Outlets: Furnish and install receptacle outlets in refrigerator
wall wired complete to a Junction box ready for connection to building
service. Outlets shall be set in code-type boxes with stainless steel face
plate.

10.9 Furnish vapor-proof lights and bull’s-eye indicating "On" and "Off"
switches for each walk-in refrigerator. All wiring shall be carried in
metallic conduit run unexposed and extended to a Junction box on top of
refrigerator ready for connection to building service.

10.10 Refrigerator doors shall be infitting type and be constructed of
wood perimeter framing, with plywood front and back panels. Insulate with
inches of urethane and cover completely with embossed patterned aluminum, same
as walls and ceiling panels. Thoroughly brace and tie together. Provide with
hinges, latch and lock. Contractor shall wire heater strips to terminal box
ready for final connection to building service. Fit door with Jamb and head
gaskets. Doors shall be fitted with neoprene rubber sill sweeps.

10.11 Provide each walk-in refrigerated compartment with an alarm system
with contacts for interwiring to master control station and auxiliary contacts
for remoting a high temperature alarm to the Energy Monitoring and Control
System (EMCS). Each alarm shall consist of a thermostat, green light
indicating normal operation and a red light and alarm bell to be activated
when the temperature in compartment rises 10 degrees F. above the compartments
set temperature. Alarm shall be provided with a time delay to prevent
actuation of the alarm during defrost cycles. Lights shall be recessed in a
stainless steel enclosure and each set identified with etched plastic
identification plates.

10.12 Refrigerators shall be set into depressed floor area and be
arranged so that the finish of the refrigerator floor will be I/2 inch higher
than the adjacent area.

10.12.1 Level the depressed rough slab of the building with I12 inch
concrete. When thoroughly dry, mop on a heavy layer of mastic adhesive and on
this mastic adhesive provide a four mil thick polyethylene vapor barrier,
another layer of mastic adhesive, and then the first layer of 2 inch thick
insulation. The next layer of 2 inch thick insulation shall also be laid in
mastic adhesive. The two courses shall run in opposite directions and all
Joints shall be broken by one-half. Insulation, shown on drawings as (Insul
8), shall conform to MIL-I-2172, Type I, Class I.
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10.12.2 On the top layer of insulation, mop on with mastic adhesive two
courses of polyethylene. Lap not less than 12 inches and turn up all edges 6
inches asainst walls. Thoroughly waterproof with mastic adhesive, leaving
ready for reinforced concrete and quarry tile flooring. Install reinforced
concrete floor in accordance with paragraph entitled "Concrete".

10.13 Quarry Tile Floorir and Base:

10.13.1 quarry tile floor shall be Standard Grade, 6 inch by 6 inch by
1/12 Inch thick, slip resistant type, conformin to TCA 137.1, except water
absorption shall not exceed 2 percent. Cove base, (6 inch by 5 inch by I/2
inch) shall have rounded internal and external corners with I/2 inch minimum

radius. Color as indicated. Exposed surfaces of quarry tile and base shall
have an opaque, white, specially compounded wax applied on exposed portions of
type recommended by epoxy grout manufacturer.

10.13.2 Epoxy Setting Bed Mortar and Grout:
indicated.

ANSI Al18.3, color as

10.13.3 Expansion and Control Joint Mterlals: Same as specified under
section entitled "Acid-Resisting Quarry Tile Floors", paragraph entitled
"Expansion and Control Joint Materials".

10.13.4 Installation: Install quarry tile and flooring in accordance
with ANSI AI08.6, except provide 100% coverage. Prepare substrate in
accordance with epoxy setting bed mortar and grout manufacturer’s
recommendations. Setting bed of epoxy mortar shall be a minimum of I/8 inch
thick. Lay tile with I/2 inch wide Joints and completely fill Joints with

epoxy grout; tool Joints flush with top of tile. Pitch floors to door
openings. Locate and install expansion Joints in accordance with section
entitled "Acid-Resisting Quarry Tile Floors". Clean floor and base in
accordance with grout manufacturer’s recommendations. After cleaning, wipe

tile with linseed oil.

11. REFRIGERATION EQUIPMENT:

11.1 Furnish and install all labor, material and equipment necessary to
provide individual refrigeration systems as listed in Item Specifications.

11.2 All work is to be done according to the highest industry standards
and is subject to the complete satisfaction and approval of the Contracting
Officer.

11.3 Each system shall incorporate, but not be limited to, the following
items:

11.3.1 Vibration absorbing material under condensing unit.
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11.3.2 Disconnect switch, automatic starting switch, motor protectors
pressure limit switches and set of contacts on compressor motors to allow
remote "On-Off" monitoring of units; all enclosed with interconnecting wires
factory installed.

11.3.3 Liquid line sight glass.

11.3.4 Liquid line dehydrator filter.

11.3.5 Suction line accumulator.

11.3.6 Suction llne filter.

11.3.7 Liquid storage tank.

11.3.8 Heat exchanger for each evaporator.

11.4 Where refrigerant suction line is trapped, use next size smaller
pipe in vertical portion of the trap so as to acquire sufficient gas velocity
for proper oil return.

11.5 Insulate suction and liquid lines from evaporators to condensing
units with I/2 inch foamed elastomer closed-cell preformed pipe insulation.

11.6 Drain lines in low temperature areas shall be wrapped with heater
cable to prevent freezing. Provide stainless steel formed protectors to
prevent damage to lines. Drain lines shall be chrome plated where exposed,
except for compressor discharge lines when located in a machine room or
concealed enclosure.

11.7 Refrigerant piping in each system shall be so designed that there
shall not be over two pounds pressure drop between the compressor and most
distant evaporator. The piping is to be dehydrated in an approved manner and
each system held under 150 P.S.I. pressure for a period of 12 hours without
loss of pressure. All systems must be tight against any leaks and shall
sustain this pressure.

11.8 All systems shall be thoroughly dried out with carbon dioxide
drying agent and evacuated by vacuum pump before charging with refrigerant.
All systems shall be provided with a full charge of freon gas and wax-free oil
for proper operation.

I;.9 Provide strainers and scale traps on the refrigerant lines ahead of
solenoid valves, back pressure valves, thermostatic expansion valves,
compressors and at other points throughout the system, where indicated or
required to protect the equipment from damage from foreign matter. Strainersmay be a part of the valve.
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11.10 Provide a three-way charging valve in each system, with one outlet

properly capped against leaks.

11.11 Provide all relief lines required by the codes capped with a

screen vent.

11.12 All refrigerant piping shall be properly supported by adjustable

hangers spaced and adjusted to the drop required. Hangers for cold

refrigerant lines shall be fastened outside of covering by bands.

11.13 On freezer system provide frost-free shut-off valves on each side

of the expansion valve and dehydrator so that either can be replaced without

pumpin down the entire system.

12. DESCRIPTION OF EQUIPMENT BY ITEM NUMBERS:

12.1 Item I, Shelvlng Chrome Wire: Amco ,Duraspan", Hodges

.Postmaster", Metropolitan Wire "Super Erecta" or approved equal, and

conformir to appllcable requirements of MIL-S-01.

Six-tier shelving units 76 inch high posts.

Chrome plated with baked-on epoxy coatir.

Shelves to be of open wire construction; 21 inches wide by 60

inches maxim,-, lerth.

Use common standards wherever possible.

12.2 Item 2, Pallet: Amco "Duraspan", Hodges ,Postmaster" Metropolitan

Wire "Super Erecta" or approved equal, and conforming to applicable

requirements of MIL-S-01.

long.

Chrome plated with baked on epoxy coating.

Shelf to be of open wire construction; 24 inches wide by 8 inches

12.3 Item 3, Table Receiving: 2 feet 6 inches wide by 6 feet 0

inches lon by 2 feet 10 inches high.

Eight inch high backsplash with ends closed.

Front, left and right edges rolled 2 inches by 180 degrees.

One drawer.

Undershelf.
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12.4
Toledo 2181 or approved equal.

Item 4,.Scale Receiving: Colt (Fairbanks) 42-4073 BH, Hobart 7214,

Total oapacity 400 pounds.

12.5 Item 5, Scale, Ingredient:
approved equal.

12.6

Hobart 402-682, Toledo 3011-F or

Side indication.

One pound beam.

Test weight set, avoirdupois.

Item 6, Bin Mobile: Food Equipment PB-17, Seco 47-150, Washington
SI-150 FSC or approved equal.

12.7 Item 7, Table, Ingredient: 8 feet 0 inches long by 2 feet 6
inches wide by 2 feet 10 inches high.

8 inch high backsplash with ends closed.

Front, left and right edges rolled 2 inches by 180 degrees.

Card holder overshelf.

Crossrails, front to back and across rear.

12.8 Item 8, Rack: Bucksco RD-3 series, Crescent Metal 207-1820 series,
Victory obile OR-3-1818X or approved equal and conforming to applicable
requirements of MIL-R-43814. Casters shall conform to applicable requirements
of FF-C-77.

Solid bottom.

Corner bumpers.

Unit is to be compatible with Item 13, Refrigerator, Roll-ln; Item
16, Refrigerator, Roll-thru; and Item 21, Food Warmer, Roll-thru.

5 inch diameter urethane tired swivel casters, two with brakes.

12.9 Item 9, Shelving, Stainless Wire, Mobile: Amco "Duraspan", Hodges
"Postmaster", Metropolitan Wire "Super Erecta" or approved equal, and
conforming to applicable requirements of MIL-S-40144.

Five tier shelving units, 64 inch high posts.

Stainless steel.
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Shelves to be of open wire construction; 21 inches wide by 48
inches maximum length.

Stainless steel dollies with corner bumpers.

inch diameter urethane tired swivel casters.

12.10 Item 10, Pallet, Mobile: Amco ,Duraspan", Hodges "Postmaster",
Metropolitan Wire "Super Erecta" or approved equal, and conforming to

applicable requirements of MIL-S-40144. Casters shall conform to applicable

requirements of FF-C-77.

long.

Stainless steel.

Shelf to be of open wire construction; 24 inches wide by 48 inches

12.11

12.12

5 inch diameter urethane tired swivel casters.

Item 11, Unassigned:

Item 12, Hand Sink: Seco HS-11-2H or approved equal.

12.13 Item 13, Refrigerator, Roll-In: Hobart E-2S, Traulsen RRI 2-32
LUT, Victory RIS-2D-S3 or approved equal and conforming to applicable

requirements of MIL-C-43427.

12.14 Item 14, Table, Work: 10 feet 0 inches long by 2 feet 6
inches wide by 2 feet 10 inches high.

All eges rolled 2 inches by 180 degrees.

Two drawers, with cutti boards mounted below.

Undershelf.

12.15 Item 15, Counter Work, With Cabinets: Base Cabinets: 11 feet

lor by 2 feet 8 inches wide by 3 feet 0 inches high.

8 inch high splash at rear left and right sides.

Front edge turned down 2 inches by 90 degrees then back 3/q inch

tight to body.

Bottom and intermediate shelf.

Tier of three drawers.

Four-hinged doors.
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Wall Cabinets:
feet 6 inches high.

11 feet 0 inches long by 12 inches wide by 2

Bottom and intermediate shelf.

Five hined doors.

12.16 Item 16, Refrigerator, Roll-Thru:
LPUT, Victory RIS-2D-S3 or approved equal
requirements of LIL-C-3427.

Hobart ED-2S, Traulsen RRI
and conformin to appiicable

Stainiess steel backs.

12.17 Item 17, Slicer, With Stand:
Hobart 1712 or approved equal.

Sllcer; Berkel 818, Globe 720,

Chute and Fence attachments.

Stand: Hobart 205025 or approved equai.

Casters, two with brakes, shall conform to applicable requirements
of FF-C-77.

Wire tIt 120 volts, single phase, cord and plug.

12.18 Item 18, Mixer With Stand: Mixer: Reynolds 620B, Blakeslee B20D,
Hobart A-2OOD or approved equal to conform with Federal Specification 00-M-38;
and as modified below:

20 quart stainless steel bowl.

Stand: Hobart 205024-1 or approved equal.

Casters, two with brakes, shall conform to applicable requirements
of FF-C-77.

Wire unit for 120 volt, single phase, cord and plu.

12.19 Item 19, Sink, Preparation, Vegetable: 16 feet 0 inches lon6 by
2 feet 8 inches wide by 2 feet 10 inches high, and conforming to
applicable requirements of MIL-S-1911.

8 inch high backsplash with ends ciosed.

Front, left and right edges turned up ) inches by 90 degrees then
rolled 2 inches by 180 degrees.

One drawer with cuttin board.
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Undershelf between sink compartment and right end.

Weld in cone of Item 20, Disposer.

Crossrails front to back and across rear.

Two compartment sink each compartment 24 inches wide by 12

inches deep.

Two backsplash mounted faucets.

12.20 Item 20, Disposer: General Slicing (Red Goat) B3P-RC18
w/CC-SAR-N12 panel, SalvaJor 300-303-18 w/WI-CP-AR panel, Waste King WK 300
APL w/PC-400 control or approved equal.

Vacuum breaker.

Pre-rlnse spray with wall bracket: Fisher 2110, T & S B-113 or
approved equal.

12.21 Item 21, Food Warmer, Roll-Thru: Hobart EDH-2S, Traulsen RIH
2-32LP, Victory VHIS-2D-3 or approved equal.

Stalnless steel back.

12.22 Item 22, Table, Mobile: 4 feet 0 inches long by 2 feet 0

inches wide by 2 feet 10 inches high.

All edges rolled 2 inches by 180 degrees.

Undershelf.

Casters, two with brakes.

12.23 Item 23, Food Cutter With Stand:
Toastmaster 5119 or approved equal.

9 inch vegetable slicer, and dicer attachments.

Stand: Hobart 205 026 or approved equal.

Casters, two with brakes.

Food Cutter:

12.24

Hobart 84181-D,

Wire unit for 120 volt, single phase, cord and plug.

Item 24, Hood: Gaylord BD, Seco SW or approved equal.
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12.25 Item 25, Range, Griddle Top: In the third line, immediately
following "MIL-R-II295,", insert "Type II, Style 2, Grade A".

12.25 Item 25, Range, Griddle Top: General Electric CRY2, Lang 36S-I0,Toastmaster 20GIR or approved equal to conform with Mllitary Specification
MIL-R-11295; and as modified below:

6 inch high stainless legs with adjustable bullet feet.

12.26 Item 26, Range, Hot Top: General Electric CR 0, Lang 36S-2,
Toastmaster 20MIR or approved equal to conform with Military Specification
MIL-R-11295 and as modified below.

6 inch high stainless steel legs with adjustable bullet feet.

12.27 Item 27, Fryer Assembly: General Electric DK2 (2); CX 092 (3);CX 136 stand, 6 feet inches long; CX 227 casters; CX 03 (2) baskets; CX
056 () banking strips; Lang; Toastmaster or approved equal and conforming to
applicable requirements of S-F-695.

Fryers and spreader enclosures to be secured to equipment stand.

12.28 Item 28, Table, Cook’s: 7 feet 0 inches long by 3 feet 0
inches wide by 3 feet 0 inches high.

All edges rolled 2 inches by 180 degrees.

4 feet 6 inches long Overshelf, Undershelf and Pot Rack.

Two drawers with cutting boards.

Stainless steel bracket for Pot Filler at sink end of table.

Pot Filler: T & S B-167 with B-I2 nozzle or approved equal.

Single compartment sink; 2" by 18" by 10" deep.

One deck mounted faucet.

12.29 Item 29, Oven, Convection: General Electric CN 902, Garland
EC-II-36, Toastmaster 3025 or approved equal to conform with Military
Specification MIL-O-3633.

12.30 Item 30, Mixer, 60 Ouart: Blskeslee CC-60D, Hobart H-6OOD,
Reynolds 1060 or approved equal to conform with 00-M-38 and as modified below:

12.31

60 quart stainless steel bowl.

Bowl truck.

Item 31, Water Meter: Groen AC-q0 or approved equal.
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12.33 Item 33, Braising Pan: At the end of the last line change the

period to a co.ha and add "Type II, Class B, Style A, Size 4, Model A"

12.35 Item 35, Kettles (2) 40 Gallon: Change the period to a com

at the end of the second line and add "Type I, Class B, Style 8."

i. item 32, Steamer With Kettles, (2)-20 Quart: Harket Forge

A-Plua-E and Market Forge MT5T5 or approved equal to conform with S-C-I7 and

RR-K-195. Steamer compartments shall provide capability for pressure or

pressureless operation.

12.33 Item 33, Braising Pan: Market Forge 1800, Groen FPC--nlne inch

with water fill spout, South Bend BPE-O-M-9 or approved equal to conform with

Military Specification MIL-P-2369.

12.3 Item 3, Floor Grate: Fabricated per detail drawing.

12.35 Item 35, Kettles (2) 0 Gallon: Groen MW/D 0-0, Legion or

approved equal and conforming to applicable requirements of RR-K-195.

12.36 Item 36, Hood: Gaylord BD, Seco SW, or approved equal.

12.37 Item 37, Hood Control Panel: Gaylord GPE-IOOA, Seco or approved

equal. Unit must be of same manufacture as Item 2 and item 36, Hoods.

Recessed installatlon.

Remote fire switch.

12.38 Item 38, Fire Protection System: "Automatic" Sprinkler

Corporation "Range Guard" liquid chemical fire protection, or approved equal.

Installed in Item 2 and Item 36, Hoods by hood manufacturer.

12.39 Item 39, Conveyor, Tray Assembly: Dietary Products 96815-011 or

approved equal.

Stainless steel finish.

Stainless steel undershelf.

Circuit breaker panel and individual outlets to accommodate Items

3, , 5, 6, 8, 9 and 52.

120/208 volt, three phase circuit breaker panel.

12.0 Item 0, Doily Unit:

approved equal.

12.I Item 41, Dispenser Tray:
equal. Verify tray size.

United Service Equipment CL-250-2 or

AMF 59 series, Shelley TT, or approved

Wrap around bumpers.
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12.42 Item 42, Starter Tray: Dietary Products "D-Line" starter station,
Precision TST-45, United Service Equipment CL=250-3 or approved equal.

12.43 Item 43, Dispenser/Heater, Pellet Base: AMF 76-2103, Dietary
Products 96557-020 Finessa T-2 or approved equal.

Wire unit for 208 volt, single phase.

12.44 Item 44, Dispenser, Plate: AMF 22 series, Serv-O-Lift 2TD2-STH or
Shelley SDS2-H, or approved equal, and conforming to applicable requirements
of MIL-T-82049.

Verify plate size.

Wrap around bumpers.

Wire unit for 120 volts, single phase.

12.45 Item 45, Table, Hot Food: Shelley PHC-4 or approved equal, and
conforming to applicable requirements of MIL-T-82049.

Wire unit for 1201208 volt, single phase.

Overshelf protector case with front glass.

Fluorescent light.

AMF 22 series, Serv-O-Lift 2TD2-STH,12.46 Item 46, Dispenser, Dish:
Shelley SDS2-H or approved equal.

Verify dish size.

Wrap around bumpers.

12.47
inches wide by 2 feet 10 inches high.
applicable requirements of FF-C-47.

Wire unit for 120 volt, single phase.

Item 47, Table, Bread: 4 feet 0 inches long by 2 feet 6
Casters shall conform to the

Fabricate per detail drawing.

12.48 Item 48, Dispenser, Ice Cream:
Mobile, Shelley SCF-36-M or appcoved equal.

AMF 86-3320, Serv-O-Lift 655-F

Wire unit for 120 volt, single phase.

Stainless steel lid with locking device.

Wrap around bumper.
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Alumlnum divider trays.

12.49 Item 49, Dispenser, Milk:
Shelley N-520M or approved equal.

AMF 85-3320, Serv-O-Lift 655 Mobile,

Wire unit for 120 volt, single phase.

Stainless steel lid with locking device.

Wrap around bumper.

Aluminum divider trays.

12.50 Item 50, Dispenser, Dome Cover:
96557-020, Finessa T2 or approved equal.

12.51

12.52

AHF 76-2103, Dietary Products

Wire unit for 208 volt, single phase.

Item 51, Unassigned:

Item 52, Grill, Mobile: Shelley PCG-60 base unit with General
Electric CG 721 griddle in lieu of standard griddle unit or approved equals
and conforming to applicable requirements of MIL-G-2338.

Wire unit for 208 volt, single phase, cord and plug.

Cutting board.

Stainless steel undershelf.

12.53 Item 53, Fire Protection System: "Automatic" Sprinkler
Corporation "Range Guard" liquid chemical fire protection, or approved equal.

Installed in Item 54, Hood by hood manufacturer.

12.54 Item 54, Hood: Gaylord BD, Seco SI, or approved equal.

12.55 Item 55, Sink, Pot Washing: 17 feet 0 inch long by 2 feet 8
inches wide by 2 feet 10 inches high and conformin to applicable
requirements of MIL-S-19114.

8 inch high backsplash with ends closed.

Front, left and right edges turned up 3 inches by 90 degrees, then
rolled 2 inches by 180 degrees.

Undershelf between sink compartment and right end.
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Weld in cone of Item 57, Disposer.

Crossrails front to back and across rear.

Three compartment sink left compartment 36 inches wide by 16
inches deep; remaining compartments 24 inches wide by 24 inches deep.

Three backsplash mounted faucets.

Cut out for and install Item 56, Pot Washer in left sink
compartment.

12.56 Item 56, Pot Washer: Kewanee K-99 or approved equal.

Install in left sink compartment of Item 55, Sink, Pot Washing.

12.57 Item 57, Disposer: General Slicing (Red Goat) B3P-RC18
w/CC-SAR-N12 panel, SalvaJor 300-303-18 w/ WI-CP-AR panel, Waste King WK 300
APL w/PC-400 panel or approved equal.

Vacuum breaker.

Pre-rinse spray with wall bracket; Fisher 2110, T & S B-113 or
approved equal.

12.58 Item 58, Pot Rack: Amco T-KE-DNC-I, Eastern Steel 60-R4-H,
Metropolitan Wire SN 246-5MP or approved equal.

24 inches by 48 inches shelf size.

12.59 Item 59, Dishwasher With Blower/Dryer and Pulper: Dishwasher
w/Blower/Dryer: Hobart FRC 64-RS-BD or approved equal to conform with Federal
Specification OO-D-1390 and as modified below:

Clockwise operation.

Inspection doors and clean-out drawers to face out.

Steam coil tank heaters.

Single hot water, waste and electrical connections.

Overall length of unit 21 feet 0 inches.

Stainless steel extended vent hoods with locking dampers and
stainless steel ducts to 6 inches above finish ceiling. Provide concealed
fastened stainless steel angle trim at ceiling duct penetration.

Automatic fill.
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Reduced voltage pilot circuit.

Modular control center.

Stainless steel front panel, frame, legs, feet and conveyor.

Hose and reel mounted under table.

Stainless steel scrapping trough 12 feet 0 inches long.

Remote pushbutton "stop start" station mounted to underside of

scrapping trough on a stainless steel bracket.

Pitch dishtables to drain to dishwasher so as to eliminate

standin water.

Cup/glass rack overshelf with empty rack storage shelf above,

adjustable in height and front-to-back position 12 feet 0 inches long.

equal.

12.60
high.

deep.

Unit must accept up to 18 inch by 26 inch sheet pans.

Steam operated booster heater: Hobart Thrush 320 or approved

Pulper: Hobart EL5-1224 UC or approved equal.

Provide with Additive Injector Pump and Feed Trough Pump.

Item 60, Soak Sink: 27 inches long by 27 inches wide by 34 inches

All edges rolled 2 inches by 180 degrees.

Single compartment sink 23 inches by 23 inches by 25 inches

Lever operated waste.

Casters, two with brakes, shall conform to applicable requirements

of FF-C-77.

12.61 Item 61, Unassigned:

12.82 Item, 82, Dish Truck:
or approved equal.

Rubber bumpers.

AMF 64-2437, Serv-O-Lift D360, Shelley DT-4
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12.68
equal.

12.63 Item 63, Rack Dolly: AMF 32-1549, Serv-O-Lift 722, Shelley RCD-1
or approved equal.

Rubber bumpers.

12.64 Item 64, Cleaner/Sanitizer, Mobile: Economics Laboratory Model P,
Sage Systems 310 T-P or approved equal.

12.65 Item 65, Detergent System: Provided by the Government.

12.66 Item 66, Hose Station: Fisher 2982 with 2805 valve, T & S
with B-S11 valve or approved equal.

All piping to be concealed in wall.

12.67 Item 67, Cart, Patient Tray: Caddy TD-620-D, Shelley HDC-20 or
approved equal.

Verify tray size.

6 inch diameter polyurethane tired casters, two with brakes,
conforming to applicable requirements of FF-C-77.

Item 68, Cart, Cafeteria Bussing: Crescent 113-189-18 or approved

12.69

12.70
equal,

Verify tray size.

Item 69, Hood: Gaylord BD, Seco SI, or approved equal.

Item 70, Hood Control Panel: Gaylord GPE-100A, Seco or approved

12.72
equal.

Unit must be of same manufacturer as Item 54 and Item 69, Hoods.

Recessed installation.

12.71 Item 71, Fire Protection System: "Automatic" SprinRler
Corporation "Range Guardn liquid chemical fire protection, or approved equal.

Installed in Item 69, Hood, by hood manufacturer.

Item 72, Dispenser, Tray: Shelley FT2-SH series or approved

Verify tray size.

Casters, two with brakes.
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Twenty stainless steel silverware cylinders.

Wrap-around bumpers.

12.73 Item 73, Cafeteria Counter, Griddle: Shelley KCG-60 base unit

with General Electric CG 721 Eriddle in lieu of standard Eriddle unit or

approved equals and conforminE to applicable requirements of MIL-G-2338.

Tray slide with insert.

Cuttin board.

Protector case.

12.7q Item 7q, Cafeteria Counter, Soup/Sandwich: Shelley Custom or
approved equal, conforminE to applicable requirements of MIL-D-3300,
fabricated as follows:

Top: 8 feet 0 inches lone by 28 inches wide.

Four recessed stainless steel hot food warmers.

RefriEerated cold pan 25-3/ inches lone by 19-7/8 inches
wide by 6 inches deep. Provide horizontal and vertical
adaptor bars to permit the use of fractional size pans.

Exterior Body:

Seamless, one-piece molded fiberElass.

Beneath cold pan provide refriEerated storage compartment
17-3/8 inches hiEh by 26-I/8 inches wide by 21-I/2 inches
deep.

Tray slide with insert.

Cuttin board.

Protector case.

Fluorescent lights.

Single electrical connection.

12.75 Item 75, Cafeteria Counter, Hot Food: Shelley KH-6 or approved
equal and conforminE to applicable requirements of HIL-T-8209.

Tray slide with insert.
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Cuttin board.

Protector case.

Fluorescent lights.

Heat lamps.

Two convenience outlets: Provide 120 volt, single phase
outlets, one at each end of rear of unit.

12.76 Item 76, Cafeteria Counter, Salad: Shelley KCSC-96 Modified or
approved equal, conformin to applicable requirements of MIL-D-43300.

Cold pan to be only 67-I/2 inches long per drawing.

At right end, provide two-Shelley SD built-in plate dispensers.
Verify size of plates.

Tray slide with insert.

Two-tler display case over cold pan.

Fluorescent lights.

Cold pan to be 6 inches deep.

12.77 Item 77, Cafeteria Counter, Dessert: Shelley KCSC-96 Modified or
approved equal, conformln to applicable requirements of MIL-D-43300.

Cold pan to be only 53-I/2 inches long per drawing.

At right end, provide two Shelley SD built-in dish dispensers.
Verify size of dishes.

Space between dish dispensers and cold pan to accommodate Item 78,Dispenser, Soft-Serve.

Tray slide with insert.

Two-tier display case over cold pan.

Fluorescent lights.

Cold pan to be 6 inches deep.

12.78 Item 78, Dispenser, Soft Serve: Sweden 1-550 or approved equal toconform with Mil. Spec. MIL-I-43705.
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12.79 Item 79, Dispenser, Plate:

Shelley SDS2 H or approved equal.
AMF 22 series, Serv-O-Lift 2TD2-STH,

Verify plate size.

Wrap around bumpers.

12.80 Item 80, Dispenser, Dish:

Shelley SDS2H or approved equal.
AMP 22 series, Serv-O-Lift 2TD2-STH,

Verify dish size.

Wrap around bumpers.

12.81 Item 81, Unassigned:

12.82 Item 82, Food Warmer, Pass-Thru: Franklin Products 2306P or

approved equal.

Stainless steel kickplate at serving area side of unit stainless

steel angle trim at wall penetration, concealed fastened, both sides.

12.83 Item 83, Unassigned:

12.84 Item 84, Cafeteria Counter, Beverage: Shelley Custom or approved

equal, fabricated as follows:

Top: 21 feet 0 inches long by 28 inches wide.

Rear, left, and right edges turned up 2 inches by 45 degrees

then down I inch with ends closed.

Cut-outs for Item 85, Dispenser, Glass; Item 86, Ice

Maker/Dispenser, w/Soda System; Item 90, Dispenser, Mug; and

Item 93, Condiment Section.

Two removable stainless steel anti-splash drip grates each

3 feet 0 inches long; one in front of Item 88, Dispenser,

Milk and one centered between Item 90 and Item 92.

Exterior Body:

Molded fiberglass to match remaining Cafeteria Counters

(Items 73, 74, 75, 76, and 77) with stainless steel, trim

strips at panel intersections.

Mount counter on 6 inch high stainless steel adjustable legs

with 6 inch high stainless steel kickplate.

12.84 Item 84, Cafeteria Counter, Beverage: At the end of the third

line change the period to a comma and add "one piece." In the 12th line

change "Exterior Body" to "Exterior Body Units". In the 14th line omit

the eoa imdiately following the word "steel". In the 15th llne change

"panel" to "unit"



Body shall be provided with two stainless steel louvered
panels to assure adequate ventilation for Item 86, Ice
Maker/Dispenser, w/Soda System.

Body shall be provided with two doors for access to the Soda
System carbonator unit, carbon dioxide and syrup tanks.

Furnish two stainless steel louvered panels for installation
in wall at rear of counter to assure adequate ventilation
for Item 86, Ice Maker/Dispenser w/Soda System.

Tray slide with insert.

;2.85 Item 85, Dispenser, Glass: Shelley CBG 2020 or approved equal.

Install in Item 8, Cafeteria Counter, Beverage.

;2.86 Item 86, Ice Maker/Dispenser, With Soda System: Shelley AIDM-;50
or approved equal and conformin to applicable requirements of MIL-D-3738 and
MIL-I-3682.

Install in Item 8, Cafeteria Counter, Beverage.

Provide Four-Bar-O-Matic or approved equal carbonated beverage
dispensing heads.

Soda System:

Eaton K-Way KW 600 or approved equal.

Soda System to be provided with all flexible
connectors, regulators, gauges, fittings, water
filter, carbon dioxide charge-over kit, chane-over
valve, high pressure regulator and all material
necessary for the complete installation of the
supply conduit and lines and the connection of the
syrup figals to the supply conduit.

Conduit from the soda factory to the dispensing
heads is to supply each head with one carbonated
drink.

;2.87 Item 87, Dispenser, Beverage:
or approved equal.

Dripcut Starline T, Jet Spray TJ3

12.88 Item 88, Dispenser, Milk: Norris N-15-M or approved equal.

;2.89 Item 89, Dispenser, Iced Tea: Columware T-2 or approved equal to
conform with MIL-D-385.

12.86 Item 86, Ice Maker/Dispenser, In the fifth line, immediately
following "Four-Bar-O-Matic", insert ", Eaton K-Way".



12.90 Item 90, Dispenser, Mug: Shelley CBG-2020H or approved equal.

Install in Item 8, Cafeteria Counter, Beverage.

12.91 Item 91, Unassigned:

12.92 Item 92, Dispenser, Hot Chocolate: Columware CC-1, Cornelius
39-12I, Jet Spray HC2 or approved equal to conform with Military
Specification MIL-D-3715.

12.93 Item 93, Condiment Section: Cut out top of Item 8, Cafeteria

Counter, Beverage to receive two 12 inch by 20 inch steam table pans.

Provide horizontal and vertical adaptor bars to permit the use of
fractional size pans.

12.9 Item R-I, Frozen Stores: Bally, Chrysler-Koppin, Elliott Williams
or approved equal.

Sized per drawing and constructed per paragraph entitled

Refrigerated Rooms (Prefabricated Panel Type), of this Section.

12.95 Item R-2, Meat Thaw Refrigerator: Bally, Chrysler-Koppin, Elliott
Williams or approved equal.

Sized per drawing and constructed per paragraph entitled

Refrigerated Rooms (Prefabricated Panel Type), of this Section.

12.96 Item R-3, Refrigerated Stores: Bally,
Williams or approved equal.

Chrysler-Koppin, Elliott

Sized per drawing and constructed per paragraph entitled
Refrigerated Rooms (Prefabricated Panel Type), of this Section.

12.97 Item R-, Issue Refrigerator:
Williams or approved equal.

Bally, Chrysler-Koppin, Elliott

Sized per drawing and constructed per paragraph entitled
Refrigerated Rooms (Prefabricated Panel Type), of this Section.

12.98 Item R-5, Produce Refrigerator:
Williams or approved equal.

Bally, Chrysler-Koppin, Elliott

Sized per drawing and constructed per paragraph entitled
Refrigerated Rooms (Prefabricated Panel Type), of this Section.

12.99 Item R-6, Dairy Refrigerator:
Williams or approved equal.

Bally, Chrysler-Koppin, Elliott
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Sized per drawing and constructed per paragraph entitled
Refrigerated Rooms (Prefabricated Panel Type), of this Section.

12.100 Item S-I, Refrigeration System For R-I: Compressor/Condenser
Unit: Two required Copeland W3WL-0750, Dunham Bush WB77PELF or approved
equal.

Minimum capacity:
evaporating temperature.

30,400 BTU/hour at -25 degrees Fahrenheit

At condensing unit, provide all control wiring between time
clock, pressure switches, motor starter and magnetic contractor for heating
elements, all brought to a junction box with plainly marked terminals.

Evaporator Unit Two required:
ECE-360 or approved equal.

Bohn LET 270, Dunham Bush

Minimum capacity: 2,700 BTU/hour/degree Fahrenheit.

At evaporator, provide room thermostat and all internal control
wiring between room thermostat, defrost termination thermostat, fan delay
thermostat, fans and coil heaters, all brought to a Junction box with plainly
marked terminals corresponding to those at the condensing unit.

There shall be two separate systems piped independently of each
other and controlled by one thermostat so that they start and stop together,
but arranged so that either system can be shut down while the other system
continues operation.

12.101 Item S-2, Refrigeration System for R-2: Compressor/Condenser
Unit: Copeland EBWM-0050, Dunham-Bush WB5HCL or approved equal.

Minimum capacity:
evaporating temperature.

5,250 BTU/hour at 20 degrees Fahrenheit

equal.
Evaporator Unit: Bohn ADT 52, Dunham-Bush UCLS52 or approved

Minimum capacity: 520 BTU/hour/degree Fahrenheit.

One 1,000 watt strip heater mounted on face of evaporator unit,
completely wired, thru thermostat so that heater strip is activated when the
temperature of the refrigerator drops two degrees Fahrenheit below nominal box
temperature and the refrigeration cycle is activated when the temperature of
the refrigerator rises four degrees Fahrenheit above the nominal box
temperature. The thermostat shall provide for a two minute time delay between
the heat and refrigeration cycles.
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Unit:

Minimum capacity:
evaporating temperature.

Evaporator Unit:
equal

Minimum capacity:

12.102 Item S-3, Refrigeration System for R-3: Compressor/Condenser
Copeland WSWH-0200, Dunham-Bush WH20H or approved equal.

Unit:

Minimum capacity:
evaporating temperature.

Evaporator Unit:
equal.

Minimum capacity:

15,350 BTU/hour at 20 degrees Fahrenheit

Bohn ADT-156, Dunham-Bush UCLS 156 or approved

1,560 BTU/hour/degree Fahrenheit.

12.103 Item S-4, Refrigeration System For R-4: Compressor/Condenser

Copeland WSWM-0100, Dunham-Bush WH10RCL or approved equal.

9,400 BTU/hour at 20 degrees Fahrenheit

Unit:

Minimum capacity:
evaporating temperature.

Evaporator Unit:
equal.

Minimumcapacity:

Bohn ADT 90, Dunham-Bush UCLSI04 or approved

900 BTU/hour/degree Fahrenheit.

12.104 Item S-5, Refrigeration System For R-5: Compressor/Condenser
Copeland WSW-0100, Dunham-Bush WHIOHCL or approved equal.

9,400 BTU/hour at 20 degrees Fahrenheit

Unit:

Minimum capacity:
evaporating temperature.

Evaporator Unit:
equal.

Bohn ADT 90, Dunham-Bush UCLSI04 or approved

900 BTU/hour/degree Fahrenheit.

12.105 Item S-6, Refrigeration System For 8-6: Compressor/Condenser
Copeland WSWH-0150, Dunham-Bush WH15C or approved equal.

13,450 BTU/hour at 20 degrees Fahrenheit

Bohn ADT-104, Dunham-Bush UCLS 104 or approved

Minimum capacity: 1,00 BTU/hour/degree Fahrenheit.

INSTALLATION:

General: The contractor shall assume total responsibillty for any

items lost, stolen or damaged in transit to the food service department. On

delivery, the contractor shall inventory and inspect all equipment and make
proper claims as required.
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13.2 All work done to install equipment must be under the directi6n of
an experienced installation supervisor.

13.3 Provide labor or make local arrangements for handling, uncrating
and setting-in-place of all equipment. Equipment is not to be installed until
all ceilings, lighting, walls and floors have been installed and room broom
cleaned, except walk-in refrigerator construction and exhaust hood
installation.

13.4 Provide technical assistance to other trades when they are making
their final connections to the equipment.

13.5 The fit of all equipment as it Joins all walls, ceiling, floor
surfaces and corners shall be tight. Such items shall have selvage to allow
for a perfect fit.

13.6 Enclosures and turnbacks to wall (horizontal and vertical) shall
have the proper amount of sealin compound pressed into a ribbon, with the
excess wiped out to a radius fillet. Where necessary and to eliminate
shiftin and the subsequent breakin of this seal, items shall be anchored to
the floor and walls with suitable masonry anchors. All backsplashes shall
have 4 inch wide "Z" clips on maximum 24 inch centers.

13.7 Any item requiring trim shall be tri-ed with 16 gauge stainless
steel angles as required concealed fastened to unit and adjoining surface.
Rivets or exposed screws are not acceptable fasteners.

13.8 All permanent equipment shall be anchored to surrounding
construction as required. Install all ground anchors, clips, etc., required
in sufficient time in advance of actual installation to prevent any delay in
the work of other trades.

13.9 Drill all holes necessary for drainage pipes, electrical conduits,
refrigeration lines, both supply and return, and any other pipin necessary,
and furnish and install all wall sleeves and plates required. Plates shall be
cast brass, chrome or heavy nickel plate, polished and fastened to sleeves.
Sleeves shall fit snugly around pipe covering and shall be caulked in place;
space between sleeve and coverlnE shall be caulked with brine putty. Sleeves
through floors shall be installed with ends flush with underside of slab and
projecting 3 inches above the floor; where through buildin walls, they shall
have ends flush with sides of the wall.

13.10 All plumbing trim, electrical components and other items required
to make the utility connections shall be plainly tagged and marked, indicating
the equipment each piece is required for, and transmitted to the mechanical or
electrical trades requirin a signed receipt upon delivery thereof.

13.11 Factory finished equipment shall not be painted (except as
otherwise specified) but all damaged, scratched or refinished areas shall be
touched-up to match original finish.
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13.12 Provide securely anchored painted angle iron stand or wall bracket

assembly (minimum 2 inch by 2 inch by 3/16 inch angles) for walk-in

refrigeration compressor/condenser units.

13.13 All water piping, waste piping, electrical conduits and fire

protection system piping provided under this section shall be either chrome

plated or covered with an 18 gauge stainless steel enclosure where exposed.

1. TESTING AND INSTRUCTION:

I.1 Tests: Upon completion, but before final acceptance, perform field

tests on each piece of equipment to determine that all components, including

controls, safety devices, and attachments, operate as specified and that the

equipment is properly installed and adjusted. Test all gas, steam,
refrigerant, and liquid carrying components for leaks. Subject to terms and

conditions set forth elsewhere in the contract, the Government will provide

water, gas, steam and electricity required for tests. The Contracting Officer

will witness all field tests. Give the Contracting Officer fourteen days

pior notice of dates and times scheduled for tests.

I.2 Operate refrigeration systems for a period of three days and make

all necessary adjustments to controls, thermostats, so as to insure proper

system operation.

Iq.3 Have all tanks, such as kettles, steamers and steam generators,

inspected, tested and approved by a qualified pressure vessel inspector

acceptable to the Contracting Officer and secure all necessary permits.

Provide two copies of the inspector’s report to the Contracting Officer.

1. When the food service equipment has been tested and is operating

properly, furnish a qualified technician to spend sufficient time on the

premises, instructing the required personnel in the proper function, methods

of adjustment, maintenance and care of each piece of equipment herein

specified to the satisfaction of the Contracting Officer. Coordinate

instruction dates and time schedules with the Contracting Officer and notify

him in writing two weeks prior to the intended instruction period so that

appropriate personnel will be present. Submit in writing to the Contracting

Officer the details of instruction given and personnel present.

I.5 Posted Operating Instructions: Furnish instructions framed under

durable clear plastic sheets suitable for wall mounting for Items 2, 36, 5
and 69, Hoods. These instructions shall contain, but not be limited to

instructions for start-up and shut-down, economical operation, procedure to

follow in the event of equipment failure and instructions on normal

maintenance.

---END---
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SECTION 11700. GENERAL REQUIREMENTS FOR MEDICAL EQUIPMENT

I. APPLICABLE PUBLICATIONS: The followln publications of the issues

listed below, but referred to thereafter by basic designation only, form a

part of this specification to the extent indicated by the references thereto:

1.1

CC-M-1807

Federal Specifications:

Motor, Alternating-Current Fractional
Horsepower (500 HP and Smaller).

and Integral

1.2 National Fire Protection Association (NFPA) Publications:

70-1978 National Electrical Code.

1.3 Underwriters’ Laboratories, Inc.:

UL 54-72 Standard for Safety, Medical and Dental Equipment.

2. RELATED WORK COVERED ELSEWHERE:

2.1 Equipment Identification: Refer to equipment schedules on the

drawings for a listln of equipment, the logistical responsibility for each

equipment item, and a listin of the applicable technical specification

sections coverin the specific requirements of equipment.

2.2 Specific Technical Requirements: Refer to technical specification

section listed in the schedule on the drawings for specific requirements of

equipment for which this section provides general requirements.

3. QUALITY CONTROL:

3.1 General: Approvals, except those required for field installations,

field applications, and field tests shall be obtained before delivery of

material or equipment to the project site.

3.2 Manufacturer’s Qualifications: In order to qualify for

consideration, the Contractor shall, within sixty days after receipt of

written notice from the Contractin Officer, submit certification of the

following regarding the manufacturers of the proposed equipment.

3.2.1 The existence of a qualified and authorized service organization

that will respond within 8 hours on a workln day. The service organization

shall be staffed with full-tlme factory trained and experienced equipment

specialists.

3.2.2 The equipment items proposed are the latest design and in current

production.
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3.2.3 Factory Inspection: If deemed necessary to determine
qualifications of the manufacturer to produce equipment which will meet
requirements of the contract specifications for deslgn, materials,
workmanship, and performance, the Contractor shall make available for
inspection and testin one complete representative sample of each of the types
of items listed in the schedule. Such inspection and testin of the sample
equipment will be made by the ContractinE Officer or his representative at the
manufacturer’s plant at no additional expense to the Government. Equipment
underEoin engineerinE and field testin by the manufacturer or his aents
will not be deemed to qualify under this provision.

3.3 Product’s Qualifications: It is not the intention of these
specifications to limit consideration of products. The product specified
establishes standards for each item. Deviation from these standards shall be
submitted for approval before the piece of equipment is ordered. The
standards are as follows:

3.3.1 Size of equipment

3.3.2 Function of equipment

3.3.3 Standard and listed accessories

3.3.q Control of equipment

3.3.5 Performance of equipment

3.3.6 Construction of equipment

3.q Substitutions: An item proposed in lleu of an item specified shall
meet each of the standards listed above as a minimum requirement. Additional
cost caused by acceptance of proposed unit shall entail no additional expense
to the Government. Determination of each standard shall be as follows:

3..I Size: Layouts are based on unit specified. If a proposed unit’s
size differs from the item specified and is accepted, submit a revised layout,
desiEn calculations, drawings and specifications for chanEe in the buildinE to
accommodate the proposed equipment, for approval.

3..2 Function: Additional functions of any piece of proposed equipment
will not be considered as an improvement over the unit specified as determined
by the project’s requirements. If such functions are standard equipment of a
proposed item, and the function is not desired by the Government, then the
function shall be completely removed from the unit, if the unit is otherwise
accepted. Any additional refinement in control or accessibility of a function
in the proposed unit will be considered an improvement over the specified
unit.
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3.4.3 Accessories: Accessories, like functions, will be Judged as
listed above. If accepted, accessories which are standard for the specified
model shall be included on the proposed model. Additional accessories listed
which are not standard for the specified unit, but are standard for the
proposed unit shall be considered an improvement. Any accessory which exceeds
the minimum performance requirement of the accessory specified will be
considered an improvement.

3.4.4 Appearance: Except for the following aesthetic qualities of
design, other aesthetic qualities will not be considered an improvement:

(a) Uniformity of finish

(b) Variety of finish selections

(c) Relationship of unit to adjoining units

4. LOGISTICAL RESPONSIBILITY: Equipment is scheduled on the drawings
with logistic responsibility designated by a letter code to be interpreted as
follows:

4.1 Category "A" Equipment: This equipment shall be Contractor
furnished, Contractor installed. Provide this equipment in the quantity and
locations indicated on the drawings.

4.2 Category "B" Equipment:
furnished, Contractor installed.
locations indicated on drawings.

This equipment shall be Government
Install this equipment in quantity and

4.3 Category "E" Equipment: This equipment includes Category "El" and
Category "E2". For purposes of this contract, Contractor shall relate to this
category as follows:

4.3.1 Category "El" Equipment: This equipment shall be Government
furnished, Government installed. Contractor shall provide rongh-in for this
equipment.

4.3.2 Category "E2" Equipment: This equipment shall be Government
furnished, Contractor installed. Install this equipment in quantity and
locations indicated on the drawings.

5. SUBMITTALS:

5.1 General: Submittals listed herein shall be submitted to and
approved by the Contracting Officer.

5.2 Equipment Lists:
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5.2.1 Within sixty days after award of contract and before any equipment

is ordered, a cplete list in triplicate of all medical and dental equipent

scheduled herein as Contractor fntshed shall be submitted to and approved by

the Contractin8 Officer in loose leaf binders with index.

5.2.2 Include references and symbols, nere applicable, that correspond

with the Contract Documents, together with names and addresses of

manufacturers and catalog numbers and trade naes of each item.

5.2.3 Supplement lists with manufacturer’s literature, data sheets,

diagrams, drarlnss and other descriptive data for each referenced item,

necessary to evaluate utility considerations, dimensions and appearance of the

items and aterials.

5.3 Manufacturer’ s Literature:

5.3.1 Installatlon Instructions: Submit triplicate coples of

manufacturer’s printed specifications and installatlon requirements.

5.3.2 Operating and Service Manuals: Provide one each, with each unit

of equipment furnished for the project. Securely tape or otherwise fasten

this copy to the equipment to which it pertains. In addition to this copy,

upon completion of the project, furnish two copies of service manual for each

type of unit in the project. For example, if there are five of each of one

product, provide one copy of the approporiate service manual with each unit

and in addition to these copies, upon completion of the work, furnish two

copies to the Contractor Officer.

5.4 Shop Drawings:

5.q.I Show actual layout of installations pertinent to this work.

Standard printed sheets contalnln information not applicable to this work are

not acceptable as shop drawings.

5.4.2 Indicate details of construction and rouh-ln requirements.

5.4.3 Verify Job conditions affecting the work and obtain accurate

measurements for incorporation into shop drawings.

5.5 Samples: Furnish manufacturer’s color chips or fabric swatches or

both as applicable for items requiring selectlon of these finishes.

5.6 Certificates:

5.6.1 Procedure: Submit certificates before ordering materials and

equipment. Approval of certificates is required before products may be

determined acceptable.



5.6.2 Certificates of Conformance: Submit four copies of certificates
attesting that materials and equipment meet the specified requirements.

5.6.3 Certlfled Test Reports: Before ordering materials and equipment,
four certified copies of the reports of all tests required in referenced
publications or otherwise specified shall be submitted and approved. The
testing shall have been performed in a laboratory meeting the requirements
specified in the Quallty Control section of Division I. The tests shall have
been performed within three years of submittal of the report for approval.
Test reports shall be accompanied by certificates from the manufacturer
certifying that the tested material and equipment is of the same type,
quallty, manufacture, and make as that proposed to be supplied.

6. PACKAGING AND PROTECTION:

6.1 Packaging and Transporting: Each unit of equipment shall be placed
in a substantial container or crate for safe transportation to final
destination. The shipping container or crate for heavy equipment shall be
constructed on skids to faciliate handling by lift equipment.

6.2 Marking: Clearly and legibly indicate on exterior of each container
or crate the shipping address, and a brief description of contents. Fasten to
outside of container a packing list and complete instructions for uncrating
equipment and setting it in place. Protect such information in a weatherproof
envelope.

6.3 Protection: During storage and until completion and acceptance,
properly protect all materials and equipment from damage. Before acceptance,
remove all protective coverings, thoroughly clean surfaces, inside and
outside, and leave equipment free from defects, damage and blemishes.

7. MATERIALS:

7.1 General: Materials shall be in accordance with requirements
specified for each item. All materials shall be new and free from defects and
imperfections that might affect both the serviceability and appearance of the
finished product. Where finish or materials or both are not specified,
manufacturer’s standard finish or materials is acceptable.

7.2 Electrolytic Prevention: Make provisions to prevent electrolysis
where metal parts are welded or otherwise fastened together.

8. EQUIPMENT:

8.1 Safety: All medical and dental equipment shall conform to UL 544.
In lieu of Underwriters’ Laboratories, Inc. approval, consideration will be
given to certified test reports of a nationally recognized independent testing
laboratory competent to perform such testing, indicating conformance with all
UL 5 requirements includlng method of test.
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8.2 Electrical Motors: Unless otherwise shown on electrical drawings,

equipment with motors of I/3 horsepower or less shall be suitable for

operation from a 120 volt, single phase, 80 Hz supply. Motors shall be of

sufficient size for duty to be performed, and not exceed their nameplate

ratir when driven equipment is operating at specified capacity under the most

severe conditions likely to be encountered. Fractional horsepower motors

shall conform to CC-M-1807.

8.3 Plumbing Sanitary Safeguard: Equipment for direct atttachment to

water supply system shall be designed to prevent backflow of polluted water or

waste into water supply system and into aseptic portions of equipment.

9. MANUFACTURER’S IDENTIFICATION: Unless otherwise speclfied, the

following listed applicable information shall be affixed in a permanent manner

to each item of equipment. The information shall be placed in a suitable

location on the product and be proportionate to size of equipment.

9.1 Name of manufacturer or registered trade name.

9.2 Manufacturer’s type designation and model number.

9.3 Serial number.

9.4 Utility ranges or capacity, including voltage and watt rating or

voltage and amperage rating if electrically heated or powered.

10. INSTALLATION:

10.1 Cutting and Patching of Construction: The work shall be carefully

lald out in advance. Cutting shall be carefully done, and damage to building,

and piping, wiring or equipment as a result of cutting for installatlon shall

be patched by skilled mechanics of the trade involved, at no addltional

expense to the Government.

10.2 Setting and Connection: Set and connect equipment plumb and level

in accordance with manufacturer’s instructions and recommendations. Securely

anchor and attach items and accessories. Make connections between equipment

and work of others in a neat manner, and install equipment so that work of

others will not be damaged.

10.3 Cleaning and Adjusting: Carefully test and adjust equipment for

proper operation. Lubricate moving parts if required by manufacturer’s

specifications. Prior to acceptance of the project, clean medical equipment

both inside and outside and leave equipment free from defects, damage and

blemishes.

11.

11.1 Inspection:
with specifications.

FIELD TESTS AND INSPECTION:

Thoroughly inspect finished articles for compliance
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11.2 Tests: Contractor shall perform any specified field tests of

installed equipment. Contractor shall provide all labor, equipment and

incidentals required for these tests. Contractin Officer will witness all

field tests. Contractor shall give Contracti Officer smple notice of dates

and times scheduled for tests. Deficiencies shall be corrected and the item

completely retested at no additional expense to the Government.

---END---
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SECTION 11701. CASEWORK, METAL AND WOOD

1. APPLICABLE PUBLICATIONS: The following publications of the issueslisted below, but referred to hereafter by basic designation only, form a parto this specification to the extent indicatd by references thereto:

1.1 Federal Specifications:

TT-S-OO227E(3)

WW-P-541D/
GEN (I)

Sealing Compound; Elastomeric Type, Two Component (for
Calking, Sealing, and Glazing in Buildlns and Other
Structures).

Plumbing Fixtures, Land Use.

1.2 Military Specifications:

MIL-C-20709C Casework, Metal and Wood.

1.3 American Society for Testing and Materials (ASTM)Publications:

A167-74

A568-7

Stainless and Heat-Resistlng Chromium-Nickel Steel Plate,Sheet, and Strip.

Steel, Carbon and High-Strength Low-Alloy Hot-RolledSheet, Hot-Rolled Strip, and Cold-Rolled Sheet, GeneralRequirements.

2. DESCRIPTION:

2.1 Casework: The work includes the furnishing and installation ofcasework, complete, including built-ln sinks with trim and fittings specifiedin this section.

2.2 Related Work Not Included in This Section: The following items ofrelated work are not included in this section:

2.2.1 Electrical Requirements: The wiring required for electricalconnections to the equipment shall be as specified in section entitled"Interior Wiring Systems".

2.2.2 Plumbing: The rough-in and connection of all hot and cold waterand drain lines to the applicable equipment and providing all valves, traps,and controls required for the operation of the equipment shall be as specifiedin section entitled "Plumbing". Refer to section entitled "Plumbing" forspecifications of other counter sinks which shall be furnished and installedin the casework.
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2.2.3 Gas Piping: Unless indicated or specified otherwise, the
connections to the equipment shall include all piping, control valves, and

regulators as specified in section entitled "Gas Piping".

3. QUALITY CONTROL:

3.1 General: Approvals, except those required for field installation
and field tests, shall be obtained before delivery of materials or equipment
to the project site.

3.2 Factory Tests and Inspections: Except as otherwise specified
herein, factory tests and inspections for materials and equipment for which
inspections and tests are specified herein or in referenced documents may be

waived, provided certified copies of test reports performed on previously
manufactured materials are submitted to and approved by the Contracting
Officer. Test reports shall be accompanied by statements from the
manufacturer certifying that the previously tested material is of the same
type, quality, manufacture and make as that proposed for this project.

SUBMITTALS:

.1 Shop Drawings: Shop drawings required by MIL-C-20709 and
fabrication drawings for specialized items shall be submitted to and approved
by the Contracting Officer. Submit five sets of shop drawings for each item.

.2 Samples: Samples required by MIL-C-20709 shall be submitted to and

approved by the Contracting Officer.

5. REQUIREMENTS:

5.1 General Requirements: Casework and sink units shall conform to the

requirements of MIL-C-20709 and shall be arran6ed and located within the

facility as shown or indicated on the drawings. All items shall be completely
installed includinE connections to utilities as required for proper operation.

Casework and sink units items are identified on drawings with numbers preceded
by the letters "C" and "D". These numbers are Joint Schedule Numbers which

are the same in MIL-C-20709. Refer to equipment schedule for Joint schedule
numbers for items required.

5.2 Materials and Finish: Conform to MIL-C-20709 and ASTM A568.

5.2.1 Medical Casework: Unless otherwise indicated or specified,
medical casework shall be carbon steel with baked enamel finish or stainless

steel. Paint color shall be as shown on the color schedules selected frem the

complete range of manufacturer’s standard colors.

5.2.2 Dental Operatory Casework: Dental operatory casework shall be

plywood core, particleboard core, or metal core at the manufacturer’s option,

covered with laminated plastic sheets. Pattern, color, and finish of
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decorative laminated plastic for exteriors of casework shall be as shown on
the color schedule selected from a minimum of 12 solid color samples.

5.2.3 Prosthetic Dental Laboratory Casework: Unless otherwise indicated
or specified, prosthetic dental laboratory casework shall be carbon steel with

baked enamel finish. Paint color shall be as shown on the color schedules
selected from the complete range of manufacturer’s standard colors.

6. INSTALLATION: Casework shall be secured in place in true alinement,
level, and plumb, and so installed that the work of other trades will not be
damaged during installation. Units shall be secured to cleats that have been
anchored to building structure with toggle or expansion bolts. Wall-hung
cabinets shall be installed in such manner as to firmly and rigidly support
the weight of the contents of the cabinets. Floor-mounted metal cabinets

shall be set on a common metal base in assemblies up to 6 feet in length where
located in rooms having concrete or resilient flooring. Cabinets shall be
bolted to bases at cabinet corners. Metal bases shall be faced with resilient

material to match base provided for the space where cabinets are located.
Adjoining cabinets in an assembly shall be Joined together at top and bottom
of front and back with bolts placed inconspicuously inside cabinets. Openings
in the work between casework and wall surfaces due to irregularity of surfaces

shall be sealed flush with type II, class B sealant conforming to specifica-
tion TT-S-00227. Exposed to view openings larger than joints in tile work

shall be closed with filler or scribing strip of the same material and finish

as adjacent casework. Filler shall be cut to the contour of the wall surface
and secured to the casework with concealed sheet-metal screws. Width and
number of fillers used shall be the minimum consistent with need and in no

case shall filler exceed 6 inches in width. In rooms having ceramic tile

floors, floor-mounted metal cabinets shall be set on concrete or masonry bases
with exposed faces finished the same as other base in the room. Standing-

height counter tops shall be so installed that working surface will be 36 to
37 inches above finished floor. Except as otherwise indicated, desk-height
counter tops shall have working surface 30 inches above finished floor. Where
required, toe space at front of cabinets shall be provided by installing front
face of cabinets 3 inches in front of face of base. Where toe space is not
required, face of base and cabinets shall be flush. Bases shall have a

uniform height of approximately q inches.

7. INSTALLATION INSPECTION: The Contracting Officer will inspect the

installed items for proper location, fastening, connection to utilities,
operation, and damage which may have occurred during installation. Each item

shall be put into service to prove proper operation. All defects disclosed
during inspection shall be rectified without additional cost to the

Government.

8. ITEMS:

Note: The sizes of all casework items identified on the drawings
with numbers preceded by the letters "C" and "D" are identified in MIL-C-20709
except for the following specialized items:
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8.1 Item D5520, Module, One Station, Preventive Dentistry:

8.1.1 Dental Casework, preventive dentistry module, single station, each
with a 30 inches long by 24 inches wide with 18 gage stainless steel sink 12
inches diameter with single lever faucet, and all trim and fittings. Rear
panel above counter, 30 inches wide, 48 inches high, with 4 inch ledge.
Duplex outlet mounted in rear panel, combination mirror-light and air syringe
with holder. Wall mounted, continuous top on multiple modules.

8.1.2 Include the following:

(a) Sink and fittings.

(b) Electrical outlet box and cover.

(c) Air outlet cover and box; air syringe holder.

(d) Mirror-llght unit.

8.1.3 Service Characteristics:

(a) Hot water, I/2 inch NPT.

(b) Cold water I/2 inch NPT.

(c) Drain, I-I/2 inch NPT.

(d) Air, 3/8 inch NPT.

8.1.4 Disposition: Install where indicated on drawings.

8.2 Item D061, Base, Pedestal:

8.2.1 Prosthetic Dental Casework, base, pedestal, 24-3/4 inches high by
15 inches wide by 42 inches long, dust collector with horsepower blower, 50
foot filter cloth, four 31 inch opening grinding hoods, two removable snap-out
panels.

8.2.2 Include the following:

(a) Electric motor, self contained, at least hp (746 watt), to
satisfactorily operate on 208 volts, 60 Hz, AC. Provide necessary connection
devices.

(b) Filters, 99 percent high efficiency, re-usable (cleanable)
type and replaceable without necessity for special tools.

(c)
replacement.

Pressure gage to indicate need for cleaning or filter
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(d) Ductwork from collector unit to hoods, including flexible

links, branch connectors and caps.

(e) Starter and controls.

8.2.3 Disposition: Install where indicated on drawings.

8.3 Item D0790, Sink, Stainless Steel, 18 Gage:

8.3.1 Recessed countertop, self rimming sink, stainless steel, 18 gage,
18 inches by 14 inches by 10 inches deep, fitted with plaster trap and mixing

faucet and beehive strainer.

8.3.2 Include the following:

(a) Fittings and trim.

(b) Plaster trap (JSN D0830) cast bronze top and rim, one piece,
(40 ounce) copper body, 8-I/2 inches in diameter, 11-I/2 inches deep; I-I/2

inch (pipe) top inlet and drain.

(c) Devices for mounting inside storage cabinet with’clearances
for cleaning.

8.3.3 Service Characteristics:

(a) Hot water, I/2 inch NPT

(b) Cold water, I/2 inch NPT

(c) Drain, I-I/2 inch NPT

8.3.4 Disposition: Install in casework where indicated on drawings.

8.4 Itam D2510, Cabinet, Wall Hung, Glass Doors:

8.4.1 Dental Operatory Casework, cabinet, wall hung, 17-I/4 inches high

by 8-I/2 inches deep by 35-I/4 inches long. Sliding glass doors and x-ray

film view box built-in.

8.4.2 Disposition: Install where indicated on drawings.

8.5 Item C0061, Cabinet, Wall Hung/Counter:

8.5.1 Pass-Thru Counter with Closed Compartments for transfer of heat

sensitive items from Decontamination Area to Clean Work Room and from Clean

Work Room to Sterile Work Area. The unit consists of a stainless steel

counter at 42 inches above floor with finished front and rear edges; a 30 inch

high by 48 inch wide by 16 inch deep cabinet with two sets of hinged double
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doors with glass panels mounted on the counter; two sets of hinged double
doors, solid, mounted under counter at front and rear edges for rack returns.
Entire unit 72 inches high; counter 48 inches wide by 42 inches at open sides;
and upper cabinet 16 inches deep by 48 inches wide by 30 inches high; all to
conform to details shown on drawings.

8..2 Include the following:

(a) Countertop, stainless steel, including front and rear edges;
ASTM A167, No. 4 finish.

(b) Chassis, side panels, solld hinged doors, frames for hinged
glass doors, top, apron, panel over countertop section fabricated of steel,
ensmeled finish.

(c) Underside of stainless steel counter sound deadened.

(d) Trim and closure strips for installation between two walls
and furring at top.

(e) Doors under counter flush with floor at bottom and equipped
with snap-in bumpers.

(f) Locks for doors on Decontamination and Sterile Work Area
sides.

(g) Furr down from ceiling to top, both walls.

8.5.3 Disposition: Install where indicated on drawings, including trim
and closure strips, both wall faces.

8.6 Item C0062, Clean-Up Counter, CRS:

8.6.1 Clean-Up Counter in Decontamination Area for washing, disinfecting
and rinsing items that cannot be processed in washer-sterillzers. Unit
consists of two sections: one "L" shaped for corner installation and
containir five integral sinks, and one "L" section with one integral utility
sink. Counter 36 inches wide with 4 inch high backsplash, mounted at 36
inches high. Conform to ASTM A167.

8.6.2 Include the following:

(a) "L" shaped unit consists of top, five sinks and four base
cabinets:

Detergent wash sink, 16" x 20" x 10" deep
Tap water rinse sink, 16" x 20" x 10" deep
Drain well, tube rinse, 8" x 10" x 10" deep
Disinfectant soak sink, 8" x 8" x 10" deep
Water rinse sink, 16" x 20" x 10" deep
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COqAO Cabinet, 36" wide, open, fixed shelves (two units

required)
COqPO Cabinet, 36" wide, sink type, two doors
C05PO Cabinet, q8" wide, sink type, two doors

(b) The second "L" shaped unit section consists of top, one sink

and one cabinet (one portion of top q8 inches wide):

Utility sink, 2q" x 18" x 12" deep

COSPO Cabinet, qS" wide, sink type, two doors

(c) Countertops, backsplash, sinks and legs fabricated of ASTM

A167, No. q finish stainless steel, welded construction, square corners

with roller rims at front and ends.

(d) Manifold and hinges, chromium plated.

(e) Cabinets enameled steel with q inch high, 3 inch deep

toespace.

(f) Understructure (cabinets) dust- and vermin-proof.

(g) Tubing manifold, mounted behind 8 inch x 10 inch drain well,
consists of double row of tapered hose adapters (a total of nine with

individual petcocks).

(h) Sound deadened underside of countertops including sinks.

(i) Wrist action handles and gooseneck faucets.

(J) Provide all trim, drains, pipes, traps, valves, etc.,
required to connect sinks to building stub-outs.

(k) Provide closure panels for each side of cabinets to wall

behind.

8.6.3 Service Characteristics:

(a) Hot Water: 112 inch NPT (20 to 50 pslg).

(b) Cold Water: I/2 inch NPT (20 to 50 pslg).

(c) De-ionized Water: I/2 inch NPT.

(d) Air: I/2 inch NPT (60 to 80 psig).

(e) Drain, I-I/2 inch.
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8.6.q Disposition: Install where indicated on drawings, includin
closure panels.

8.7 Item C0063, Clean-Up Counter, CRS:

8.7.1 Clean-Up Counter for washir and disinfectln medical equipment in
Decontamination Area. Sinks, drainboards, backsplash and tubular lees
fabricated from stainless steel. Unit approximately 96 inches lone x 29
inches wide and 36 inches hish. Conform to ATM A167.

8.7.2 Include the followine:

(a) Welded construction, square corners with roller rims at front
and ends; fabricated with ASTM A167 stainless steel, No. q finish.

(b) Intesral sinks, sound deadened on bottom and backs of bowls
and under drainboards.

(c) Integral drainboards pitched to sink.

(d) Three side-by-side sink bowls, each 24 inches lone x 18
inches wide x 12 inches deep, centered.

(e) Wrist action handles and ooseneck faucets.

(f) Provide all trim, drains and pipes, valves, traps, etc.,
required to connect sinks to buildlne stub-outs.

8.7.3 Service Characteristics:

(a) Hot water, 112 inch NPT.

(b) Cold water, I/2 inch NPT.

(c) Drain, I-I/2 inch.

8.7. Disposition: Install where indicated on drawines.

8.8 Item C006, Worktop, CRS:

8.8.1 Work counter for processinE instruments and heat sensitive
materials. Unit consists of two sections 29 inches wide with inch high
backsplash (coved) and mounted at 36 inches hish. Finished end and front
edEes. Conform to ASTM A167.

8.8.2 Include the followinE:

(a) One unit 8 inches lone with one base cabinet:

C05F0 Cabinet, 8 inches wide, two doors and two drawers
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(b) One unit, 72 inches long with two base cabinets (one

installed at each end of top):

C02C0 Cabinet, 2q inches wide, one door and one drawer

(c) Countertops and backsplash fabricated of stainless steel ASTM

A167, No. q finish, welded construction, square corners with roller rims at

front and ends.

Cd)
toespace.

Cabinets, enameled steel with 4 inch high and 3 inch deep

(e) Understructure (cabinets) dust- and vermin-proof.

(f) Sound deadened underside of countertops.

(g) Provide closure panels for each side of cabinets to wall

behind.

8.8.3 Disposition: Install both sections where indicated on drawings,

including closure panels.

8.9 Item C0065, Autopsy Work Counter, CRS:

8.9.1 Work and Sink Counter for Autopsy: Unit consists of a stainless

steel counter with two integral sinks and undercounter base units. Counter-

top, 2 inches wide with 4 inch high backsplash, coved. Entire unit 120

inches long with top mounted at 36 inches high. Conform to ASTM A167.

8.9.2 Include the following:

(a) Countertop with two integral sinks, each 16 inches x 16

inches x 10 inches deep.

(b) Countertop, backsplash and sinks fabricated of ASTM A167
stalnless steel, No. finish; welded construction, square corners, with

roller rim at front and ends.

(c) Three undercounter base units, enameled steel with q inch

high and 3 inch deep toespace:

C02C0 Cabinet, 2 inches wide, one drawer and one door

COSPO Cabinet, 8 inches wide, sink unit, two doors

COSF0 Cabinet, 8 inches wide, two drawers, two doors

(d) Understructure (cabinets) dust- and vermin-proof.

(e) Hinges, chromium plated.
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(f) Sound deadened underside of countertops includin sinks.

(g) Wrist action handles and gooseneck faucets.

(h) Provide all trims, drains, pipes, traps, valves, etc.,

required to connect sinks to buildln stub-outs.

(i) Provide closure panels for each cabinet at ends of counter

to close to wall behind.

(J) Starter and controls.

8.9.3 Service Characteristics:

(a) Bot Water: I/2 inch NPT (20 to 50 pslg).

(b) Cold Water: I/2 inch NPT (20 to 50 psig).

(c) Drain, I-I/2 inch NPT.

(d) 120 volt, 60 Hz, AC, for disposal.

8.9.4 Disposition: Install where indicated on drawings, includin

closure panels.

8.10 Items C0066, Cabinet, Barium:

8.10.1 Cabinet, undercounter base sink unit, 22 inches deep, 36 inches

high, and 24 inches wide, for disposal of barium in X-Ray Procedure Rooms.

8.10.2 Include the following:

(a) Base cabinet unit, C020.

(b) Counter top, CT030, 24 inches deep, 24 inches wide.

(c) Devices for mounting trap inside sink cabinet with

clearances for cleanir.

(d) Closure strips on sides of cabinet to wall.

8.10.3 Disposition: Install where indicated on drawings. Refer to

section entitled "Plumbing" for specifications for sinks and plaster traps.

8.11 Item C0067, Kitchen, Barium Preparation:

8.11.1 Work Station for Storing and Preparing Barium Solution in

Radiology. Unit consists of base cabinets, 22 inches deep, 36 inches high,

and 72 inches wide; wall-hunK cabinets, 12 inches deep, 30 inches hiEh, and 72

inches wide.
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8.11,2

(c)

(d)

(e)

Include the followir:

Base cabinet unit, C04PO.

Base cabinet unit, CO4EO.

Countertop, D0710, 24 inches deep, 72 inches wide.

Devices for mountin trap inside sink cabinet.

Wall-hung cabinets, CG040, two units.

(f) Trim and closure strips at sides and top for recess mounting
of base and wall-hung cabinets.

(g) Wall reinforcing for support of wail-hung cabinets.

8.11.3 Install where indicated on drawings, including trim, closure
strips, and wall furring over cabinets. Refer to section entitled "Plumbing"
for specifications of sink and plaster trap for this unit.

8.12 Item C0068, Utility Work Station:

8.12.1 Work Station for Processing Soiled Medical Items. Consists of
base cabinets, 22 inches deep, 36 inches high, and 72 inches wide.

8.12.2 Include the following:

(a) Base cabinet unit,

(b) Base cabinet unit,

(c) Countertop, CT030, 24 inches deep and 72 inches wide.

(d) Closure panels on sides of cabinet to wall.

8.12.3 Disposition: Install where indicated on drawings, including
closure panels. Refer to section entitled "Plumbing" for specifications of
sink for this unit.

8.13 Item C0069, Utility Work Station:

8.13.1 Work Station for Processing Soiled Medical Items. Consists of
base cabinet, 22 inches deep, 36 inches high, and 48 inches wide.

8.13.2 Include the following:

(a) Base cabinet unit, C05PO.
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(b) Countertop, CT030, 24 inches deep and 48 inches wide.

(c) Closure panels on sides of cabinet to walls.

8.13.3 Disposition: Install where indicated on drawirs, includin

closure panels. Refer to section entitled Plumbinn for specifications for

sink for this unit.

---END---

05-77-7525
11701 12



SECTION 11702, MEDICAL EQUIPMENT, MISCELLANEOUS

I, APPLICABLE PUBLICATIONS: The followln8 publlcatlons of the issues11sted below, but referred to thereafter by baslo designation only, form apart of this specification to the extent Indloated by the references thereto:

1,1 Federal Specifications:

S-O-1q25
FF-D-q00

Oven, Microwave, Electrlc.
Dispenser, Soap, and Dispenser, Surgical Detergent.

1,2 Military Specifications:

MIL-L-15596E
& Am2

MIL-P-82032

Lock, Combination (Safe and Safe Locker),

Pantry Unit,

1.3

A167-7q

A568-7

B221-76a

American Society for Testing and Materials (ASTM) Publications:

Stainless and Heat-Resistlng Chromium-Nickel Steel Plate,
Sheet, and Strip,
Steel, Carbon and High-strength Low-alloy Hot-rolled
Sheet, Hot-rolled Strip, and Cold-rolled Sheet.
Alumlnum-Alloy Extruded Bars, Rods, Wlre, Shapes, and
Tubes,

1, National Electrical Manufacturers’ Association (NEHA) Publications:

LD-3-1975 High-Pressure Decorative Laminates,

1,5 National Fire Protection Association (NFPA) Publications:

70-1978 National Electrical Code,

1,6

PS 1-7

2,

United States Department of Commerce Commercial Standards:

Construction and Industrial Plywood.

RELATED WORK SPECIFIED ELSEWHERE:

2.1
"General Requirements for Medical Equipment",

"2.2Z SeIce Cectls tO ulpmen: Final utility coectlons
dutillty seice to equIpmt under this secti includes waste sll
be provided der sections entitled "Plblng", "Nonflmble Medical Gas
Syst" and "Interior Wirln Syst"."

General Requirements: Conform to all provisions of section entitled
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3. SUBMITTALS: Conform to submittal provisions of section entitled
"General Requirements for Medical Equipment".

3.1 Equipment Lists and Manufacturer’s Literature: Seven copies of

printed specfcatlons and installation requirements for each item shall be

submitted to and approved by the Contracting Officer.

3.2 Shop Drawings: Fabrication drawings and installation requirements

for items M-3950, M-552, M-553, and M-55 shall be submitted to and

approved Officer. Submit five sets of shop drawings for

each item.

MTERIALS: Conform to the specifications referenced herein for each

item, with the following exceptions or additions:

.I Aluminum Alloy: Equivalent in ultimate tensile, yield and shear

strengths to Alloy 6063-T5 or 6063-T6, conforming to ASTM B221.

.2 Laminated Plastic: NEMA LD-3, colors and patterns as shown on color

schedule as selected from manufacturer’s standard llne.

.3 Stainless Steel: ASTM A167, Class 201, 202, 301, 302 or 30.
Exposed surfaces shall have a satin finish.

.4 Carbon Steel: ASTM A568, cold rolled sheets, commercial bright
finish stretcher level sheets 16 gage and lighter before fabrication.

5 Wiring: Electrical wiring, components and devices provided under
this section shall conform to applicable provisions of NFPA 70.

5. INSTALLATION: Conform to installation provisions of section entitled
"General Requirements for Medical Equipment".

6. FIELD TESTS AND INSPECTIONS:

6.1 Procedures: Perform in accordance with referenced specifications.

6.2 Inspection: Examine each item for visual defects and conformance to
specifications.

6.3 Tests: Test each item to insure that the equipment is operational
and conforms to specification requirements.

7. ITEMS:

7.1 Item M-3151, Clock, Elapsed Time:
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7,1,1 Clock shall be electrically powered digital face, suitable for use
in operatln rooms; a factory tested unit, complete and ready for installation
and connection,

7,1,2 Include the followln:

(a) Elapsed time interval displayed in hours and minutes or
minutes and seconds as indicated on the drawlrs.

(b) Flush mounted,

(c) Instantaneous reset,

(d) Time display in arabic numerals,

(e) Finishes:

(I) Case: Enameled metal, or CRS,

(2) Face and Numeral Colors: Manufacturer’s standard,

(3) Second Indicator Numerals: 3 inches high, minimum.

(4) Minute Indicator Numerals: 3 inches high, minimum,

(5) Hour Indicator Numerals: 3 inches high, minimum,

(f) Control panel, 6 inches square, for installation in a double
gan switch box, completely wired and assembled, including the followlnE:

(;) Indicator light that illuminates when timer is on,

(2) Indicator light that illuminates when timer is in reset
mode,

(3) Switch, start-StOp,

(4) Switch, reset,

7,1.3 Disposition: Install where indicated on drawlns,

7,2 Item M-3950, Ophthalmic ExamlnlnE System:

7,2.1 Examlnlr system for examlnlnE and ophthalmic refractln, The
system is cumprlsed of three main components: the wall panel, the control
panel, and the instrument hanger panel. The base cabinet unit contains the
control console (counter mounted), the instrument haner rack, and a recessed
stainless steel sink, Provide dlversatronlcs "Auto System", Model EX-I081
cabinet unit and wall panel,
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7.2.2 Include the following:

(a) Wall panel, prewired and connected to the main console by
umbieal cord; 24 inches wide, 42 inches high, 2-I/4 inches deep; high fixation
light, eye level muscle light, worth four dot test, and an animated animal.
Exposed parts covered with plastic laminate except for aluminum projector
screen.

(b) Base cabinet unit consisting of cabinets and counter top
mounted at 30 inches high; 62 inches lon and 18 inches deep connected at one
end to the instrument control store cabinet which shall be 19 inches wide,
18 inches deep, and 39-3/4 inches high, with single hinged door. Base
cabinet under counter top is 36 inches wide and 18 inches deep, one section 18
inches wide with single hinged door and other section 18 inches wide

containing three 6-inch deep drawers. Provide one 2-inch wide drawer under
counter top at knee space. Cover all exposed parts with plastic laminate.

(c) Stainless steel sink, recess mounted in counter top, I
inches by I inches by 6-I/ inches deep; complete with gooseneck spout, soap
dispenser, wrist action handles and all trim, traps, drains, valves, pipe
necessary to connect to building utility stub-outs.

(d) Counter mounted main control console, 36-1/2 inches long,
9-3/4 inches high, and 9-5/8 inches deep; brush aluminum finish; ten
self-illuminated buttons to control the activity projector, reading light and
various fixation lights and targets; a manual override; silver contact relays.

(e) A separate adjustable solid-state dimmer connected to master
control.

(f) Each instrument connected to the separate hanger panel with
individual rheostat for adjustable voltages.

(g) Swing-out panel, 6 inches thick, and covered with plastic
laminate on all faces, mounted inside the large storage cabinet. Panel to
contain instrument control panel, separate hanger for ophthalmoscope and
instruments.

(h) Electronic instrument control system with sequenced automatic
switching and adjusting of instrument lighting, room lighting and dimming,
fixation light; prewired by manufacturer. Dimmer for room lighting and
dimming shall have a 1600 watt rating.

(i) Prewlred panel connected to main console by a single
umbilical cord.

(J) Service Characteristics:

watt rating.
(a) Dimmer for room lighting and dimming shall have a 1600
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(b) 120 Volt AC and Instrumentation Wiring: Wiring shall be
in accordance with section entitled "Interior Wirin Systems" for wiring and
electrical work required.

(c) Hot and cold water, I/2" NPT, each.

(d) Drain, 1-1/2" NPT.

7.2.3 Disposition: Install cabinet, remote wall panels, conduit,
recessed boxes and wirir where indicated on drawings.

7.3 Item M-3850, Dispenser, Surgical Soap:

7.3.1 Assembly shall be a foot operated, wall mounted dispenser,
suitable for dispensing liquid surgical soap, Type I, conforming to Federal
Specification FF-D-00.

7.3.2 Include the following:

(a) Dispensing tube assembly, stainless steel, with drip-proof
nozzle and adjustable needle valve.

(b) Foot pedal pump, with flexible air tubing.

(c) Jar, removable, one quart capacity, polyethylene.

7.3.3 Disposition: Wall mount above scrub sinks and 6 inches to right
of centerline of each Plumbing Item P-18 indicated on drawings.

o0- 7. Item M-5250, Medicine Service Center, 8 Inches Wide:

7..I Medicine Service Center shall be self-contained station, suitable

for storing, preparing and dispensing medicines; approximately 21 inches wide
(front to back) by 8 inches lone (across face) by 80 inches high. Front
surface of unit in one plane, allowing it to be recessed. Provide unit
completely assembled, requiring only one service connection for each utility.

7..2 Include the following:

(a) Construction: Fabricate as an integral unit with exposed to
view metal cabinet surfaces, both interior and exterior, of satin finished
stainless steel. Welding shall be heliarc process with precautions taken to
insure non-corrosive condition. Exposed welds and edges, including inside

cabinets, shall be ground smooth and polished to match finish. Countertop
shall be full width of cabinet, with raised rim edge and integral sink.

Provide removable access panel on back wall of utility compartment under sink

for access to service connections. Assembly shall permit servicing from front

without disassembling unit.
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(b) Sink: Stainless steel, at least 16 gauge thick,
approximately 9-I/2 inches x 11-I/2 inches x 6 inches deep, equipped with

waste strainer and tailpiece.

(c) Faucet: Hot and cold water fittings with indexed wrist

handles and gooseneck faucet.

(d) Illumination: Provide a recessed fluorescent lighting

fixture with bulbs and translucent diffusing shield. Locate switch in splash

area on countertop.

(e) Outlets: Provide a 115 volt, grounded duplex electrical

outlet, located in splash area above countertop, accessible without reaching

over sink.

(f) Storage Shelves:
countertop.

Provide stepped shelves directly over

(g) Door: Double pan hinged door at storage cabinets.

(h) Drawer: Stainless steel construction, with double pan front.

Drawer suitable for storage of syringe kits, removable, extend fully on ball

bearings, slides, and provided with key lock.

(i) 2 hour medicine card rack.

(j) Medicine Cup Dispenser and Waste Container: For disposable

l-ounce medicine cups. Provide opening for disposal of used paper cups into a

removable waste container concealed in lower cabinets. Provide waste
container.

(k) Narcotics Cabinet: Locate in upper section of cabinet,
provide with one pair of successive locking doors, each door requiring a

separate key. Insertion of key in outer lock shall automatically light a red

warning signal that will remain on until locker is secured and both keys are
reproved.

(1) Refrigerator: Insulated, lighted, self-defrosting,

biological type, at last .5 cubic foot capacity. Provide with 3 adjustable,
moisture-proof shelves’designed to allow air circulation. Door to include
gaskets, latch and key lock. Interior surfaces of stainless steel.

(m) Security Door:
to enclose medicine shelves.

Provide a roll type security door with lock

(n) Trim: Provide for each recessed unit, suitable to enclose
edges between unit and surrounding enclosure.

(o) Exhaust grille, fOr wall mount over unit.
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(p) Keys:
all units separately.

Provide at least 2 keys for each lock on unit. Key

(q) Service Characteristics:

(I) Hot and Cold Water: I/2 inch.

(2) Waste: I-I/2 inch.

(3) Electrical: 120 volt, 60 Hz, AC.

7..3 Disposition: Install where indicated on drawings Furr down fromceiling to top of unit.

g.@5 7.5 Item M-5552’ Pantry Unit, Single Oven:

7.5.1 Pantry shall be a prefabricated unit, consisting of one Integral
assembly conforming to MIL-P-82032, except as otherwise specified. Overalldimensions approximately 8 inches wide x 30 inches deep x 80 inches high.Provide completely assembled, requiring only one final service connection foreach utility.

7.5.2 Include the following:

(a) Construction: Fabricate assembly to permit servicing of each
component from front, without disassembling unit.

(b) Fittings: Gooseneck faucet with cross handle controls,indexed for hot and cold water.

(c) Disposal: With built-in reset breaker switch.

(d) Microwave Ovens: Provide one, conforming to S-O-I25, with
push-button timers. Clear chamber dimensions of approximately 13 inchesacross face x 7 inches high x 13 inches wide (front to back). Mount units
above counter, removable for servicing without special tools and providing at
least 15-I12 inches clearance above countertop.

(e) Coffee Maker: Built-in, electric powered unit, automatic
drip-filter type, with 60 cup per hour capacity, complete with heat resistant
brewing cone and st least 9 cup capacity coffee carafe.

(f) Refrigerator: Undercounter unit, including frozen food
storage compartment, tray slide with two removable shelves, and air cooledcompressor.

(g) Ice Maker: Granular ice type, mounted over counter at sink
area, capacity of at least 350 pounds per day with 60 pound storage bin and
air cooled compressor.
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(h) Cook Top: Electric type, counter mounted, with controls
accessible withou reaching over burners.

(i) Electrical Convenience Outlets: Grounded, located above

counter in backsplash, accessible without reaching over sink or cook top.

(J) Exhaust grille, for wall mount over unit.

(k) Trim: Provide for each recessed unit, suitable to enclose

edges between unit and surrounding enclosure.

(i) Accessories: Provide soap dispenser, paper towel dispenser,

paper cup dispenser, and tilt out removable waste receptor.

(m) Shielding: Microwave oven suitable for installation in

dical institutions and fully shielded to prevent interference with cardiac

pacemakers. Certification of proper shielding required.

(n) Service Characteristics:

(I) Hot and Cold Water: I/2 inch.

(2) Waste: I-I/2 inch.

(3) Electrical: 120/208 volt, 60 Hz, three phase, four

wire, AC.

7.5.3 Disposition: Install where indicated on drawings. Furr down from

ceiling to top of unit and install exhaust grille.

?.6 Item L-9710, Table, Autopsy:

7.6.1 Autopsy table shall be trough shaped design, approximately 100

inches long x 30 inches wide x 36 inches high.

7.6.2 Include the following:

(a) General Construction: Fabricate of stainless steel, all

Joints welded and polished smooth, exposed surfaces with a satin finish, outer

edges rounded and interior corners coved to approximately 3/8 inch radius.

(b) Table Top:

(I) One-piece construction.
raised rim edge.

(2) Top surface sloped to
removable strainer.

gauge stainless steel, with

drain and provided with a

05-77-7526
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(c) Sink: Single compartment, 12 inches x 20 inches x 11 inchesdeep, corners coved, provided with knee operated drain control, overflow, hotand cold water mixing valve with wrist blades and gooseneck faucet.

(I) Locate faucet between working area of table and sink, orto one side of sink. Faucet on outer end of table not acceptable.

(2) Manifold sink waste and waste from table, requiring onlyone waste connection.

(d) Base Frame: Tubular legs and braces, with adjustable bulletfeet. Intersection of legs and braces welded and polished smooth. Sharpedges not acceptable.

(e) Aspirator assembly, water powered, with control valve,built-in vacuum breaker, serrated nozzle outlet, 8 feet of flexible hose, and
suction bottle.

(f) Irrigation assembly, dual controlled hot and cold water flow,
regulated by both a quick opening knee operated valve or standard hand control
valve, provide with serrated nozzle outlet, at least 8 feet of flexible hose
and nozzled end piece.

(g) Head rest, removable, rubber.

(h) Body slats, not less than 6 inches wide. Provide at least 5
for each table.

(1)

(J)
vacuum breaker.

Instrument tray, with removable rubber cutting board.

Perimeter table flushing system, with control valve and

(k) Electrical duplex outlet, 3 wire, 120 volt, 60 Hz, AC.

(i) Waste disposal, I/2 hp, with switch and solenoid valve, 120
volts, 60 Hz, AC.

7.6.3 Disposition: Install where indicated on drawings.

7.7 Item M-2410, IV Additive Station:

7.7.1 Station for preparation of intravenous fluids consisting of two
laminar flow table top modules mounted on movable metal table units.
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7.7.2 Include the following:

(a) One laminar flow hood module, 24 inches deep by 30 inches
high by 48 inches wide and one laminar flow hood module, 24 inches deep by 30
inches high by 72 inches wide. Provide movable metal table with four lockable
casters for each hood module. Table shall be hood manufacturer’s standard

movable table, sized to accommodate specific hood sizes.

(b) Units constructed of polyurethane, painted; 18 gauge aluminum

with clear acrylic top and sides.

(c) Horizontal type units with solid state controls to adjust air
velocity from 35 to 125 ft/mln.

(d) Filters, HEPA, Fed. Std. 209A, Class A, certified at 99.97%
efficiency.

(e) Overload protected blower/motor to provide 100 + 10 ft/min.

and automatically compensate for HEPA filter loading to 1.6 static pressure.

(f) Final filter guard serving as a diffuser to maintain 7
ft/min air flow differential over entire area.

(g) Plastic laminate covered I-5/16 inch thick particle board
work surfaces.

(h) Accessories: 20 pore polyurethane foam prefilter, 3/8 inch
diameter CRS IV support mounted horizontally 3 inches from the top and 8
inches from the rear of the cabinet, switch for blower and lights, built-in
fluorescent light and a 3 prong ground type plug and cord (each module).

(i) Service Characteristics:
amps, (each module).

120 volt, AC, 60 Hz., phase, 9

7.7.3 Disposition: Install where indicated on drawings.

7.8 Item M-5542, Patient-Care Multi-Wall Unit:

Basic structural framing
shall be heavy gage extruded 6063-T5 aluminum alloy with caustic etch. All
exposed aluminum shall have clear anodized finish. Wall panels shall be
removable and fabricated of 3/8 inch thick fire retardant particleboard with
exposed face surface of 1/32 inch thick laminated plastic, colors shall be in
accordance with the color schedule. Backing sheet of .22 inch thick laminated

05-77-7526
11702 10



plastlc panels shall have extruded alumlnum edge banding with snap-ln vinyl
strip to facilitate installing and reovlng the panels. Consoles and modules
shall be arranged as indicated. Unit shall abutt ceiling at top to receive
concealed utilities required.

7.8.2 Console units shall be prefabricated all metal construction,
pre-punohed as required, complete with factory installed accessories such as
electrical outlets, switches, relays, dimmers, timers, gas outlets and the
llke. Console sub and back boxes shall be 16 gauge Ealvanlzed steel with
barriers betwen high and low voltage items. Console fronts shall be anodized
alumlnum with black detail inserts.

7.8,3 Include the following:

(a) Multi-wall unit shall be prewlred to include all necessary
conduit, junction boxes, and central gang box with terminal block ready for
connection by the electrical trade, All conduits shall be properly marked for
seetlon assembly and connection on Job site.

(b) Equip patient cabinet module with devices to attach bedside
cabinet at a future time.

(c) Elapsed digital time clock with mlnute/second numerals, with
start/stop/reset controls in upper electrical console. Mount clock on proper
panel. Provide auxiliary contacts that shall start clock when Code Blue
switch is depressed.

(d) Sphygmomanometer shall be wall mounted, aneroid type, 6-I12
inch diameter face, brown with white numerals, non glare case, shatterproof
crystal, swivel type, with 6 foot long permanently coiled self-retracting
latex tube, latex bulb and cuff and holder with self-adhering nylon hook
closure. Mount on proper module panel.

(e) Intensive care monitoring console shall have space for
monitoring outlets, ground outlets, 120 volt hospital outlets, and cardiac
monitor shelf, 60 pounds capacity. Locations and quantities as indicated on
the drawings.

(f) Upper intensive care electrical console top section with
provisions for ceiling exam light timer night light, nurses call panel,
(7-gang outlet box minimum required), stop/start/reset switch for elapsed time
clock; bottom section with blank space, llne isolation monitors, circuit
breaker, grounded receptacle, and 120 volt hospital outlet.

(g) Module below upper electrical console shall have space for
isolation transformer and components specified under section entitled
"Electrical Systems for Critical Care and Inhalation Anesthetizing Locations".

(h) Lower electrical console with external grounding receptacles,
blank spaces and 120 volt hospital receptacles.
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(i) Vacuum slides and recessed vacuum bottle storage unit.

(J) Patient bed light shall be a 36" nominal 4 lamp fluorescent

unit. Housing shall be 20 gauge steel with cast aluminum end plates. Housing

shall incorporate a compartmented wlreway, ballast housing and internal baffle

to separate up and down component lamps. Shielding for up lamps shall be a

linear prism acrylic diffuser. Shielding for down lamps shall be a 20 gauge

matte black, low brightness baffle assembly. Lamps shall be controlled by a 4

position pull chain switch to permit (I) up light only (2) down light only (3)
lamps off (4) all lamps on. Ballasts shall be selected, low leakage type for

operation from an isolated power system. Luminalre trim shall be walnut vinyl

woodgrain.

(k) Internal space for and access to an isolating transformer.

(i) Console gas outlets shall be fitted with "DISS" connections

and shall be located and arranged as shown on the drawings,

(m) Consoles, for electrical services, nurses call and special

fittings shall be arranged as indicated on the drawings.

(n) Isolated Power System and Equipotential Grounding: Refer to

section entitled "Electrical Systems for Critical Care and Inhalation

Anesthetizing Locations" for the requirements for isolated power systems and

equipotential grounding.

(o) Wiring Devices: Refer to section entitled "Interior Wiring

Systems" for wiring devices,

(p) Exam Light Timers: Refer to section entitled "Interior

Wiring Systems" for exam light timers.

(q) Service Characteristics:

(1) 7-1/2 KVA 277 Volt

(2) Air." 1/2 inch

(3) Vacuum: 1/2 inch

Oxygen: 1/2 inch

(5) Medical gas outlets pre-manifolded, silver brazing alloy

and type ’" medical copper pipe, in accordance with NFPA standards.

7.8.4 Disposition: Install where indicated on drawings,

7,Module)9 Item M-5543, Patlent-Care Multi-Wall Unit (Without Patient Cabinet
overall approximate dimensions of 5 feet 3-I12 inches wide by 7 feet

3 inches high by 4 inches deep,
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7,9,1
following

Unit shall be same as specified for Item M-552, except for the

(a) Patient cabinet module shall be omitted,

(b) Gas evacuation outlets shall be included on units where
indicated on the drawings,

7,10 Item M-55,. Patient-Care Multi-Wall Unit:

7,10,I Unit shall consist of manufacturer’s standard prefabricated
modular consoles and modules, Unit consists of one module provided in two
separate sections for full recessing below work counter and in wall above
counter, Lower section 2 feet 0-I/2 inches wide by 3 feet 3 inches high by
inches deep with trim for fully recessing below work counter; upper section 2
feet 0-I/2 inches wide by feet 0 inches high by inches deep with trim for
fully recessing in wall above work counter, Lower section contains medical
and electrical services with space for isolation transformer, Basic
structural framing shall be heavy gage extruded 6063-T5 aluminum alloy with
caustic etch, All exposed aluminum shall have clear anodized finish, Wall
panels shall be removable and fabricated of 3/8 inch thick fire retardant
partlcle-board with exposed face surface of 1/32 inch thick laminated plastic;
colors shall be in accordance with color schedule, Backing sheet of ,22 inch
thick laminated plastic panels shall have extruded al,,,inum edge banding with
snap-in vinyl strip to facilitate installing and removing the panels,
Consoles shall be arranged as indicated.l

7,10,2 Console units shall be prsfabrlcat all metal construction,
pre-punched as required, complete with factory installed accessories such as
electrical outlets, switches, relays, dimmers, timers, g outlets and the
llke. Console sub and back boxes shall be 16 gauge galvanized steel with
barriers between high and low voltage items. Console fronts shall be anodized
aluminum with black detail inserts,

7,10,3 Include the following:

(a) Multl-wall unit shall be prewired to include all necessary
conduit, Junction boxes, and central gang box with terminal block ready for
connection by the electrical trade, All conduits shall be properly marked for
section assembly connection on Job site,

(b) Elapsed digital time clock with mlnute/second numerals, with
start/stop/reset controls in upper electrical console. Mount clock on proper
panel. Provide auxiliary contacts that shall start clock when Code Blue
switch is depressed,

(c) Sphygmomanometer shall be wall mounted, aneroid type, 6-112
inch diameter face, brown with white numerals, non glare case, shatterproof
crystal, swivel type, with 6 foot long permanently coiled self-retracting
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latex tube, latex bulb and cuff and holder with self-adherln nylon hook
closure, Mount on upper panel module,

(d) Intensive care monitorin console shall have space for

monitorin outlets, ground outlet, 110 volt hospital outlets, and cardiac
monitor shelf, 60 pound capacity; locations and quantities as indicated on
drawings,

(e) Lower section of module shall contain electrical and medical
gas outlets: oxygen outlets, air outlets, vacuum outlets, gas outlets shall
be fitted with "DISS" connections, external Eroundin outlets, blank spaces
and 110 volt hospital outlets.

(f) Provide vacuum slides in lower unit.

(g) Provide space in lower unit for safe isolatln transformer
and components specified under section entitled "Electrical Systems for
Critical Care and Inhalation Anesthetizing Locations".

(h) Provide console in upper section for light switches,
start/stop/reset switch for elapsed time clock, blank space, llne isolation
monitor hazard indicator, circuit breaker, grounded receptacles and 110 volt
hospital outlet.

(i) Service Characteristics:

(3) Oxygen: I/2 inch

(q) Vacuum: I/2 inch

(5) Medical gas outlets pre-manifolded, silver brazing
alloy and type "K" medical copper pipe, in accordance with NFPA standards.

7,10,q Disposition: Install where indicated on drawings, Connect
electrical services, instrumentation and medical gases to building stubouts,

7,11 Item M-8000, Track, I,V,:

7.11.1 Unit shall be extruded aluminum track, surface mounted, of
configurations and length dimensions indicated, Unit shall support adjustable
bottle support carrlae assembly to travel to the complete track length,
Track and all component parts produced by single manufacturer.

05-77-7526
11702



7,11,2 Provide the ollowir:

(a) Track, heavy gauge anodized alumlnu of special channel
shape; predrilled straight and radius sections,

(b) Provide appropriate splice members to assure smooth
uninterrupted travel of the roller carriage,

(c) Carriage shall have 4 wheels requiring no lubrication and
these shall be fabricated of moulded reinforced fiberglass,

(d) Provide spring loaded mechanism to create slight friction
between the carriage and track to permit easy positive positioning of the
pendant.

(e) The carriage and pendant shall be electrically
nonconductive,

(f) Pendant port shall be removable hollow extruded aluminum
shape with nonconductive nylon coating containing an internal telescoping rod,

(g) Pendant length adjustable by means of a nylon pull cord with
a reinforced fiberglass handle/lock, threaded through the pendant and
telescope rod attached to a hook I.V, bottle holder.

(h) I.V. bottle holder fabricated of moulded reinforced
fiberglass and shall have adjustable hooks suitable for wire bale bottles or
plastic solution packages,

(i) Each hook shall have a serrated edge to maintain hook in
selected position.

(J) Refer to drawings for locations and ceiling heights for

required proper pendant assembly lengths.

(k) Furnish one completely assembled carriage/pendant assembly
at each track or loop.

7,11.3 Disposition: Install track to finished ceiling, securely
anchored to suspension system above ceiling. Install tracks in locations and
configurations indicated on reflected ceiling plans.

7,12 Omitted.

7.13 Item M-1660, Exerciser, Wheel, Shoulder:

7.13,1 Shoulder Wheel Exerciser shall be 40 inch diameter wall mounted
type on bracket adjustable 30 inches for height of wheel and have roller
bearings with resistance adjustment mechanism. Handle shall protrude minimum
of 7-I/2 inches from wheel to avoid interference from center of knob of wheel,
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and be adjustable for arc of 10 inches to 48 inches. Unit shall be a

prefabricated and prefinished standard item of iron and solid hardwood, and

shall include all hardware features required.

7.13.2 Disposition: Install unit on wall surface where indicated at

height noted,

7,14 Item M-1580, Exerciser, Ladder:

7,14.1 Shoulder Exerciser shall be a standard manufactured item of

hardwood, prefabricated and prefinished, approximately 2-1/2 inches wide by

1-1/2 inche thick, with 40 precut finger steps.

7,14.2 Disposition: Mount on wall surface where indicated at height

noted.

7.15 Item M-1951, Pulley, Triplex:

7.15.1 Pulley assembly shall be a standard manufactured item and shall

be a wall, floor and ceiling mounted system of pulleys, weights and cords.

All parts prefabricated and prefinished.

7,15.2 Include the following:

(a) All mounting hardware, trim and accessories required for

installation,

(b) Two handles, hardwood, at chest level; two handles,

hardwood, suspended from the ceiling; and two handles mounted at floor level.

(c) 24 105. of adjustable weights, manufacturer’s standard.

7.15.3 Disposition: Install where indicated on drawings.

/ 7,16 Item M-5553, Kitchen, Compact:

7.16.1 Unit shall be a standard, recessed model, prefabricated

manufactured item approximately 39 inches wide, 26 inches deep (front to

back), and 81 inches high, consisting of a base section with a built-ln

electric refrigerator, a counter with integral sink bowl, and a storage

compartment with door; and upper storage cabinet with a pair of doors and

light fixture in the bottom soffit. Unit body, shelves and doors shall be

fabricated of zinc coated bonderized sheet steel minimum 22 gage, with all

exposed surfaces of acid resisting porcelain enamel finish, manufacturer’s

standard color as shown in color schedule. Countertop, integral sink and

backsplash shall be constructed of stainless steel. Conform to ASTM A 167,

ASTM A 568 and NFPA 70,
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7.16.2 Include the following:

(b) Cook top l-ediately following the word "elements" insert
"and oven".

05-77-7526 AMEND. NO. 2
--8--

7,16,2 Include the following:

(a) Refrigerator shall have insulated walls and door,
approximately 6 oublo feet storage capacity, stainless steel freezer seotlon
with two ice trays, gasketed door, slide or roll-out metal grid shelves, and
door controlled llght. Refrigerator unit shall be alr-cooled type,
hermetically sealed condenser. Sink shall be complete with trim, fittings,
drain and plpln.

and sides,

(b) Cook top elements are not required,

(o) Provide all trim and closure strips for recess mountlnE, top

(d) Countertop shall be stainless steel, one pece with integral
drop bowl sink, approxlmately 12 inches by 18 inches by 6-I/2 inches deep,
serving spout, hot and cold controls, 3-I/2 inch drain and crumb cup strainer,
Provide chromium plated "P" trap. Conform to ASTM A-167, No. 4 finish.

(e) Service Characteristics:

(I) 3/8 inch cold and hot water

(2) 2 inch waste

(3) 120 volt, 60 Hz, AC

7,16.3 Disposition: Install where indicated on drawings, includingclosure strips. Furr down from oeilln to top of unit. Connect electrical
service, plumbin drain, hot and cold water to building stubouts.

7.17 Item M-5546, Bumper, Bed Locator:

7.17.1 Bumper, Bed Locator, for patient bedrooms to protect walls
aalnst damage; approximately 48 inches lonE,

7,17,2 Include the following:

(a) High impact, extruded construction.

(b) End sections, projecting approximately 3 inches from wall.

(c) Mountln hardware and accessories.

7,17,3 Disposition: Install where indicated on drawings,

7.18 Item M-7960, Track, Cubicle Curtain:
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7,18,1 Track shall be standard manufacturer’s item of extruded alumlnum

box channel shape, approximately 3/4 inch high and I-3/8 inches wide, slotted

to receive number 1 guides on number 12 rollers, with satin anodized finish,

Units shall be furnished in one continuous piece and corner ends shall have a

minimum radius o 12 inches, Provide extruded sllp-on connectors and hlned
end-stops as required, Track shall be sultable for installation direct to

finished celli,

7.18,2 Include the followin:

(a) Provide number 12 nylon rollers and axles with stainless

steel beaded chain and rustproof aluminum hooks of sufficient number not to

exceed a maximum of 6 inches spacinE of track lerth,

7,1803 Disposition: Install tracks to finished ceiling, securely

anchored to suspension system above ceilln0 Install tracks in locatlons_and
in configurations as indicated on the reflected ceilln plans.



7,19,3 Disposition: Install where indicated on drawirs,

---END---
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plastic laminate facing sheet. Concealed mounting hardware shall hold panel

in place and provide easy access to interior of module.

7.20.1 3 Plastic Laminate: Nevamar high pressure laminate. Colors as

Indicated,

7:20,1.R Horizontal Service-Chase: Assembie horizontal service, case
heat-:treated alinm allo:; slon. Face shall be punched

centers as.requlred to acel eqLipment and barriers er Job requirements;

shall be eov by se|’ce panel’ Top and botton me’bets .shall

"i. t a,cept ut p sevlce requl-reents of t JOb.. ....’ : .- . ., ’: ,.:

plastles ZnaimI. pcb accept conduit. r selee
: Job.; -"- ::-: 7-.20.1.6. BIn Cow,: Sna eov, sll be exded plastic

de.:tO fit into veleal ner8. COver shall have g ois
prec .on 6 ch eters reIred or vtil rvice cs
Indit sll . with ule surface.

7.20..7 R Service closure Shred: Re service enclos roud
s ..:stl lInat with hpreu plast lnate. t to the

e,exteding t it d to the ceiling, conceali ervice

ctlo d i el. splay lhti, with a /q o reveal

7.O..S ase neeoae a: ear sta

’: :: ?.%1-9 ixed Shelf onatat x shelf of 18 ch thick ticle
d/ tert with a plastic ite oki d hh pree pstic

fac eet; e th a pltio-trY, strip, 3hell, with mnti rdware...
al x place approty qO ihes off fIr.

sudsl steel ltth h esse plastic ite.
to te tendi t lt d to t cei, oonceal vice

oonnectio d. ceili le,. th l/q inch reve finished black

t to top of soud attach to the it with rews.

7.20.1.11 Equipment and Lh Shroud: Bquipent and light shroud shall.

be steel lamlnated wlth hish pressure plastle laminate. Hounted to and

extending from the font of odule containing service equipment and panel
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7.20.1.20 Chart Light: Chart light shall be switched SP-ST, 7 watt, 120

volt, llght to provide light for reading records and other tasks in a darkened

room without disturbing the patient. This is accompllshed by louvers directed

downward. Lamps urnished.

7.20.1.21 Night Light: Night llght shall be switched SP-ST as

Indloated, 7 watt, 120 volt, light to provide low level floor illumination to

help Eulde patient and nursing in a darkened room. This is accompllshed by

louvers directed downward and located in sides of coltmm. Lamps furnished.

7.20.1.22 Sphyomanometer (Aneroid Type): Aneroid has a 6" dlal

mounted on a swivel bracket which permits vlewln from several angles. Unit

shall include complete velero cuff and inflation system with an 8 foot coiled

tubing, cuff storage facility, all fittings and mounting hardware.

7.20.1.23 Vacuum Bottle Slide Bracket: Vacuum bottle slide bracket

shall be a inch, one-piece formed stainless device with a stop located on

the bottom. Sllde shall accept any manufacturer’s vacuum bottle slide.

Brackets to be. lnstalled on column as indicated.

7.20.I.2 Vertical Galley Stornge: Vertical galley storage shall accept

airways, tubing and other nursing elements necessary for emergency procedure

shall be peg board coated with a high gloss finish and with 8 wire formed

hooks with a plated finish. Board shall be preinstalled to panel as indicated

and hooks shall be field installed.

7.20.1.25 Electrical Receptacles: See Sections 1602 and 1692.

7.20.1.26 Ground Receptacles: See Sections 1602 and 1692.

7.20.1.27 Switches and Switching Arrangements: See Sections 1602 and

7.20.1.28 Transducer Leads Compartment: Transducer leads compartment

shall conceal patient lead connectors on the face of monitor. Routing of

leads shall be through an internal raceway in the column; located behind the

monitor and routed out side or front at bed height.

7.20.1.29 Front Panel Display Lighting: Lighting shall be switched from

side of column, SP-ST, (2) 25 watt incandescent, 120 volt, lights to provide

panel display lighting of services located on front of column. Lamps

supplied.

7.20.1.30 Rear Panel Display Lighting: Lighting shall be switched from

side of column, SP-ST, (2) 25 watt incandescent, 120 volt, lights to provide

panel display light over services located on rear of column. Lamps supplied.

7.20.1.31 Telephone: Telephone shall be in a barriered section of a

vertlcal service chase with I/2 inch conduit extending 6 feet above finished
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floor to service access area of unit.

punched for grommeted hole.
Face plate shall be provided and

7.20.1.32 Code Blue Emergency Call Button: Provide cable connection

from elapsed time clock to the code blue pushbuttons in the column. Provide

adequate space and make provision for pushbutton. Include conduit to

accommodate code blue cabling to Junction box of column.

7.20.1.33 Nurse Call Station: Provide adequate space and make

provisions for nurse call and furnish matching faceplates to nurse call

manufacturer to insure esthetic compatibility. Include conduit to accommodate

nurse call. Provide pull wire to upper Junction box of module.

7.20.I.3 Elapsed Time Indicator: Provide a digital elapsed time clock

capable of timing in minutes and seconds. The unit shall be capable of being

stopped and restarted without being reset. The digital display shall be a

minimum of 1" high. The clock shall be operated by start/stop and reset

controls. The clock start switch shall also be connected to the code blue

auxiliary contacts to start clock when the code blue button is depressed.

Resetting of the code blue button shall not effect the elapsed time clock.

7.20.1.35 Medical Gas Outlets: Medical gas outlets shall be specified

under Division 15. Furnish, preinstall, and manifold the medical gas outlets.

These outlets shall have matching face plates with pin indexing into matching,

keyed slots to preclude mixing. They shall be self-sealing, and have service

identification by color-coded latch insignia. Gas outlets shall be located as

indicated. Secondary valves and face plates shall be shipped loose to be

field installed. Silver brazing alloy (melting point 1000 degrees F. or

higher) and type "K" precleaned, medical copper pipe shall be used. The

oxygen and compressed air shall have 3/8 inch O.D. piping. The vacuum outlets

shall be commonly manifolded with I/2 inch O.D. piping. All brazing of copper

tubing shall be done with silver bronzing alloy (melting point 1000 degrees

F.). Pressure testing shall be at 150 PSI to insure adequate bonding at

brazed connection. Provide connections to the premanifolded outlets in the

medical gas access area of column. Perform and certify all pressure tests as

required by NFPA 56F.

7.20.1.36 Physiological Monitoring Equipment: All monitoring equipment

will be Government provided. Allow adequate space and make provisions

for monitoring equipment, support as required for monitor barriers and

matching faceplates, to insure esthetic compatibility for monitor jacks and

shall include conduit to accommodate monitor wire pulls to upper Junction box

of the module. Location as indicated.

7.20.1.37 Tilt/Swivel Monitor Support Bracket: Shall allow for univer-

sal mounting of monitor equipment. Bracket arm shall be I" x 2" aluminum

tubing, 12" long, etched and anodized with injection molded plastic channel

slide. Arm shall incorporate variable tilt head assembly of solid machined

aluminum with clean anodized finish that tilts down from horizontal plane 0-3-
degrees by effortlessly adjusting 2 inch diameter knurled knob. Swivel plate
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7. ITEMS: At the end of this paragraph add the following:

"7.21 Item ME 18, Patient Service Console

7.21.1 Patient console shall be a single galvanized steel recessing

"back box having separate compartments for vacuum, oxygen, air, 120 volt

grounding type hospital receptacles, chart lights, future nurse call,

d vacuum slides.

7.21.2 Faceplate shall be a single multi-gang cover of extruded

brushed anodized aluminum or struck-up satin finish stainless steel

having cutouts for services as specified.

7.21.3 Console shall be factory-assembled and pre-wired (except for

vacuum, oxygen, and chart lights) and shall be provided with miniature

hookup terminal blocks with screw terminals and barriers.

7.21.4 Console shall be flush wall mounted and shall be provided as

indicated.

7.21.5 120 Volt AC and Instrumentation Wiring: Wiring shall be in

accordance with section entitled "Interior Wiring Systems" for wiring and

electrical work required."



SECTION 11704. LABORATORY EOUIPMENT AND FUHOODS

I. APPLICABLE PUBLICATIONS: The following publications of the issues

listed below, but referred to hereafter by basic designation only, form a part
of this specification to the extent indicated by references thereto:

1.1 Federal Specifications:

CC-M-1807

WW-P-541/TB

TT-S-OO227E
& Am3

1.2

A167-74

A568-74

B88-76
B127-74
B135-74
B163-74

B164-75
B165-75
B584-77

Motor Alternating Current, Fractional and Integral
Horsepower (500 hp and Smaller).
Plumbing Fixtures (Shower Bath and Heads, and Water
Control Valves, Land Use).
Sealing Compound, Elastomeric Type, Two Component.

American Society for Testing and Materials (ASTM) Publications:

Stainless and Heat-Resisting Chromium-Nickel Steel Plate,
Sheet, and Strip.
Steel, Carbon and High-Strength Low-Alloy Hot-Rolled
Sheet, Hot-Rolled Strip, and Cold-Rolled Sheet, General
Requirements.
Seamless Copper Water Tube.
Nickel-Copper Alloy (UNS N04400) Plate, Sheet and Strip.
Seamless Brass Tube.
Seamless Nickel and Nickel Alloy Condenser and Heat-
Exchanger Tubes.
Nickel-Copper Alloy Rod and Bar.
Nickel-Copper Alloy (UNS N04400) Seamless Pipe and Tube.
Copper Alloy Sand Castings for General Applications.

1.3 Military Specifications:

MIL-C-20709C Casework, Metal and Wood.

1.4 National Electrical Manufacturers’ Association (NEMA) Publications:

LD-3-1975 High-Pressure Decorative Laminates.

1.5 National Fire Protection Association (NFPA) Publications:

70-1978 National Electrical Code.

1.6

PS 1-74

2.

United States Department of Commerce Product Standards:

Construction and Industrial Plywood.

RELATED WORK SPECIFIED ELSEWHERE:

2.1 General Requirements: Conform to all provisions of section entitled
"General Requirements for Medical Equipment".
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! "nl:exo irtng Systems.. Ree to glectral, Mechanical, ns. _
II

3. SMITTALS: Conform to submitta provisions of section entitled
"General Requirements for Medical Equipment" includi the following.

3.1 Equipment Lists and nucturer’s Literature: Seven copies of
printed specifications and installation requirements for each item shall be
submitted to d approved by the Contracting Officer.

3.2 Shop DrawiNs: DetaiI drawings for utility connections for items
L-2336, L-2200, L-2325; fabrication d installation drawings*for items L-2337
d L-2510 shall be submitted to and approved by tbe Contracting Officer.
Submit five sets of shop drawings r each item.

3.3 Certificates: Submit for Items X-9300, L-2200, L-2325, L-2330,
L-2336, L-2337, L-2510 and P-5210.

MATERIALS AND COMPONENTS:

.I Stainless Steel: ASTM A167, except as otherwise specified, Class
301, 302 or 30q. Exposed surfaces shall have a No. q finish.

q.2 Aluminum Alloy: At least equivalent in ultimate tensile, yield and
shear strengths to Alloy 6063-T5 or 6063-T6, as applicable, conforming to ASTM
B221.

.3 Carbon Steel: ASTM A568, cold rolled sheets, commercial bright
finish stretcher level sheets 16 gauge and lighter before fabrication.. Wiring: Electrical wiring, components and devices provided under
this section shall conform to applicable provisions of NFPA 70.

q.5 Fasteners: Rivets, bolts, nuts, studs, spacers and metals used for
welding shall be same kind of metal as material being fastened or of a metal
that will not react to cause corrosion. Where corrosion resistant metals are
Joined to each other or to other metals, rivets, bolts, and material used for
welding shall be corrosion resistant metal.

.6 Pipe and Tubing: Seamless annealed and ground smooth. Welded
tubing shall be thoroughly heat treated and properly quenchedto eliminate
carbide precipitation, drawn true to size and roundness. Water and waste
lines: ASTM B88 or ASTM B135, Alloy I.

.7 Solder: All piping for gases shall be welded with silver solder.

05-77-7526
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5. INSTALLATION: Conform to installation provisions of section entitled"General Requirements for Medlcal Equipment".

6. FIELD TESTS AND INSPECTIONS:

6.1 Inspections: Examine each item for visual defects and conformanceto specifications.

6.2 Tests: Test each item to insure that the equipment is operationaland conforms to specification requirements.

7. ITEMS:

7.1 Item X-9300, Glove Box, Radioisotope:

7.1.1 Radioisotope Glove Box for Nuclear Medicine Laboratory procedures,36 inches wide, 29 inches deep and 36 inches high. Conform to FederalSpeelfieation CC-M-1807 and NFPA 70.

7.1.2 Include the following:

(a) Box constructed of moulded seamless polyester resinsreinforced with glass fiber; polylaminated, one piece unit; nonporoussurfaces, chemical resistant, fire retardant and sterilizable.

(b) One piece safety glass window, 16 inches high, 31 inches longand I/4 inch thick.

(c) Two double grooved glove ports.

(d) Two outlet filters, each to remove 99.97 percent of allparticles .3 microns and larger in size, mounted under the canopy with motor,blower and connecting hoses.

(e) Powerstat knob providing infinite speed control from 0 75cfm or up to three full air changes per minute. Multiple orifice intakes andexhaust manifolds to eliminate turbulence.

(f) Manometer; mount on front of box to indicate air flow.

(g) Three 120 volt, hospital grade, safety type, electricaloutlets and indicatin switches.

(h) One 24 inch light with fixtures mounted outside the box, andindicating switch.

(i) 115 volt, 1/25 HP variable speed motor and blower withinch long flexible spiral exhaust tubing, 2 inch diameter, with clamps.

(J) One pair of neoprene gloves with two glove clamps.
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(k) 96 inch long, 3 wire, cord and plug.

(i) Mobile understructure, open leg; 35 inches wide, 23 inches

deep and 33-I/2 inches hih; constructed of 16 gage steel, finished with black

epoxy resin, I inch thick wood subtop; four ball bearing, toe operated lock

casters.

tubing.

7.1.3 Service Characteristics:

(a) Lead lined exhaust duct and collar for 2 inch diameter

outlets.
(b) Electrical: 115 volt, 60 Hz, AC for 1/25 HP motor and

7.1.4 Disposition: Install where indicated on drawings.

7.2 Item L-2336, Fumehood, Microbiology:

7.2.1 Fumehood, Microbiology, for isolation of procedures working with

inoculation, plate streaking and mycology. Complete with base cabinet,

superstructure, hood dome and blower. Approximate dimensions 47 inches wide

by 31 inches deep by 96 inches high; explosion-proof assembly including base

and blower. Conform to Federal Specification CC-M-1807; ASTM A568, ASTM B88,
ASTM B135; Military Specification MIL-C-20709; and NFPA 70.

7.2.2 Include the following:

316 type stainless steel lining.

By-pass feature, 100 percent closed door exhaust.

Ca)

Cb)

Cc)

Cd)

(e)

Superstructure, dome and by-pass grille.

200 lb. capacity stainless steel work top, 316.

Pyrex cup sink, remote c. w. handle, pipes, traps and

fittings, corrosion resistant.

control.

proof.

(f) 25 watt germicidal lamp, activated when unit is not in use.

(g) Base unit, explosion-proof, baked enamel finish.

(h) Electric service panels, exterior side, explosion-proof.

(i) All service fixtures; air, vacuum, gas and cold water, remote

(J) Motor, blowers and fume exhauster, 3/4 HP motor, explosion-
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(k) Two stage exhaust filter for trapping 99.95 percent of
radioactive particles in 0.3 to 0.5 micron range.

(i) Coved, welded seamless corners, interior.

(m) Prefabricated pipe inside work chamber to wash back wall, andhose connection.

system.
(n) Stainless steel duct to connect unit to building exhaust

(o) All parts accessible for washdown.

7.2.3 Service Characteristics:

(a) ;0 inch lead lined duct and collar, exhaust direct.

(b) 3/ HP blower, ;25 fpm face velocity, 2 inch static in hood,5/8 inch static in duct, total cfm ;562.

devices.

(c) 115’volt, phase, 60 Hz, 6.8/3. amps.

(d) Explosion-proof: Blowers and integral electrical outlets and

(e) Cold water, air and vacuum.

(f) Drain to separate holding pit.

7.2. Disposition: Install where indicated on drawings.

7.3 Item L-2330, Fumehood, Gloe Box, Bacteriology:

7.3.; Glove Box Fumehood, fiberglass, approximately 36 inches wide by 29inches deep by 36 inches high with mobile bench, 35 inches wide, 23 inches
deep and 33-I/2 inches high, open leg with casters. Conform to FederalSpecification CC-M-;807 and NFPA 70.

7.3.2 Include the following:

(a) Box constructed of moulded, seamless, polyester resinsreinforced with glass fiber, polylaminated, one piece unit; nonporous surface,chemical resistant, fire retardant and sterilizable.

(b) Mobile understructure; constructed of ;6 gage steel, finished
with black epoxy resin; ; inch thick wood subtop; four ball bearing, toeoperatedlock casters.

(c) Two filters, one polyurethane inlet filter media and oneexhaust filter for 99.95 percent removal of all particles over 0.3 microns.
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tubing.

(d) Crack-free, one piece moulded box, interior.

(e) Powerstat knob for blower speed control.

(f) 1/25 hp variable speed motor and blower.

(g) Hultiple orifice intake and exhaust manifolds.

(h) 40 inch long by 2 inch diameter flexible spiral exhaust

(i) Safety glass window, 16 inches by 31 inches, 1/4 inch thick.

(J) Two 8 inch double grooved glove ports.

(k) One pair of neoprene gloves and two glove clamps.

(i) Manometer to indicate air flow.

(m) Ultraviolet light fixture and safety switch.

(n) 8 foot long, 3 wire electric cord and plug.

(o) Three 120 volt hospital grade, safety type electrical outlets

Ca)

Cb)
outlets.

with indicating switches.

(p) 24 inch fluorescent light with fixture.

(q) All service fixtures and fittings.

7.3.3 Service Characteristics:

Exhaust duct and collar for 2 inch diameter tubing.

Electrical: 115 volt, 60 Hz, AC for 1/25 HP motor and

7.3.4 Disposition: Install where indicated on drawings.

7.4 Item L-2200, Fumehood Assembly:

7.4.1 Fumehood Assembly, general purpose, closed front with base unit

and blower, approximate size 47 inches wide by 24-I/2 inches deep by 106-3/4

inches high. Conform to Federal Specification CC-M-1807; ASTM A568, ASTM B88,
ASTM B135; Military Specification MIL-C-20709; and FPA 70.

7.4.2 Include the following:

(a) Base cabinet unit, metal, baked enamel.
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Resin work top, epoxy, one piece.

Superstructure containing work chamber, 16 gage.

Dome, containing air intake grille and connection to the

Blower unit exhaust motor, 3/4 hp with magnetic starter.

Lining and Baffles: I/4 inch thick Asbestoeite, finish with

(g)

(h)

(i)

baked enamel, chemical resistant.

Counterbalanced sash, steel frame, I/4 inch thick safety

Explosion-proof incandescent lamp in work chamber.

Separate electrical service panel, base cabinet, front; 115
and 208 volt outlets, switch and power light for blower.

(J) Exhaust collar, 10 inches diameter, stainless steel and
stainless steel duct to connect to building exhaust system.

(k) Deflector chamber with baffles.

(i) Adjustable upper and back panel in hood.

(m) Deflector vane, inch, exterior, front and bottom of work
top across width of hood.

(n) Front control services, chrome-plated knobs mounted at the
sides of the face opening.

(o) Pyrex cup sink, faucet, remote handle, pipes, traps and
fittings, chemical resistant.

(p) One each, gas, air, vacuum cocks and service fixture.

(q) Air delivery at inch static: 1060 cfm..

7.4.3 Service Characteristics:

(a) Services for cold water, drain, gas, air and vacuum.

(b) Electrical Requirements: 115 volts, phase, 60 Hz, AC for
3/4 HP motor and blower; 115 volts to base unit.

7.4.4 Disposition: Install where indicated on drawings.

7.5 Item L-2325, Gross Pathology Station:
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7.5.1 Gross Pathology Station, complete self contained unit for gross
pathology dissecting, consisting of three sections: A sectioning sink, a

waste sink, and an updraft unit for exhausting fumes. Approximately 59-5/16
inches wide by 30 inches deep by 67 inches high. Conform to Federal
Specification CC-M-1807; ASTM A167, ASTM A568, ASTM B165; and NFPA 70.

7.5.2 Include the following:

(a) Station constructed to resist corrosion and chemicals.

(b) Updraft unit, sink basins and top deck constructed of 18

gauge 304 stainless steel.

(c) Supporting casework, heavy gage, prime grade steel with baked

enamel finish.

(d) Sectioning sink with foot pedal controlled gooseneck faucet

(16 inches wide by 28 inches long by 2 inches deep sloping to 3 inches).

(e) Waste sink with faucet and automatic I/2 HP waste disposal

(16 inches wide by 18 inches long by 10 inches deep); disposal switch.

(f) Blower unit with exposed perforated panel into updraft unit,

variable speed motor/blower, switched, exhaust motor, 3/ HP with magnetic

starter.

(g) 6 inch by 12 inch stainless steel top duct collar.

(h) 6 inch by 12 inch by 5 foot long stainless steel duct to

connect collar to exhaust system above ceiling.

(i) Charcoal filter, removable, with access panel.

(J) Fluorescent light covered with milk white Plexiglas panel.

(k) Service panel, apron mount, with switches for light,

disposer, and blower.

(1)
swinging door.

system.

7.5.3

(a)

(b)
motor/blower.

(c)

Base cabinet unit under work counter, sink type with one

Stainless steel duct to connect unit with building exhaust

Service Characteristics:

Cold water and I-I/2 inch IPS drain and connection.

120 volt, 60 Hz, phase, AC for I/2 HP dispossl and for

6 inch by 12 inch exhaust duct.
05-77-7526
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7.5.4 Disposition: Install where indicated on drawings.

7.6 Item L-2337, Hood, xhaust, Ceiling Mounted:

7.6.1 Exhaust Hood, for removal of odors at urinalysis work station in
Pathological Laboratory, ceiling mounted, approximately 24 inches deep by 48
inches long with 8 inch deep apron down from finish ceiling on four sides.
Interior slopes to 10 inch diameter exhaust duct collar in center. Conform to
ASTM A167; and NFPA 70.

7.6.2 Include the following (see details on drawings):

(a) Stainless steel duct connecting collar to building exhaust
system serving the laboratory.

(b) Hood, aprons, housing, duct collar, all constructed of
stainless steel, Class 302.

(c) CRS Grille, filter and trim as required.

7.6.3 Disposition: Install, ceiling mounted, recessed, in Pathological
Laboratory where indicated on drawings.

7.7 Item L-2510, Incubator, Walk-In Room, Lab:

7.7.1 Controlled Environment Room, walk-in, for laboratory procedures,
bacteriology media; incubation applications; sensitivity +/- 5 degrees C;
temperature range ambient to 60 degrees C; approximately 54 inches wide, 78
inches deep and 93 inches high, completely self contained unit, 168 cubic foot
capacity. Conform to Federal Specification CC-M-1807; ASTM A568; and NFPA 70.

7.7.2 Include the following:

(a) Enamel steel exterior parts and door.

(b) Aluminum interior, 3 inch wool insulation around entire unit.

(c) Enamel steel closure panel for front face; extend from top of
unit to finish ceiling.

(d) Temperature and humidity control panel, solid state panel.

(e) Manufacturer’s standard floor and finish, aluminum.

(f) Ventilation chambers without internal ducts or louvers.

(g) Observation window in door, 12 inches by 12 inches.

(h) Prefabricated panel construction.
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(i) Interior fluorescent lighting and exhaust fans.

(J) Unit completely prewlred.

(k) Twelve shelves, 8 inches wide by ;9 inches deep; and six
shelves, 8 inches wide by 20 inches deep; aluminum.

(1) Chamber size, 8 inches wide, 72 inches deep and 8 inches
high.

(m) Dual thermostats.

7.7..3 Service Characteristics:

(a) Electrical: ;15 volts, 60 Hz, AC, ;900 watts.

7.7. Disposition: Install unit where indicated on drawings and place
closure panel over front face of unit.

7.8 Item L-2192, Air Purifier:

7.8.1 Air Purifier for odors generated in the Morgue, 28 inches by 7
inches by 6 inches.

7.8.2 Include the following:

(a)

(b)

(c)

7.8.3

Ceiling mounted units.

Capacity: 10,000 cubic feet.

Services: 120 volts, 60 Hz, AC, 50 watts.

Disposition: Install where indicated on drawings.

---END---
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SECTION 11705. LABORATORY, MORGUE, MEDICAL AND PHARL%CY REFRIGERATORS

AND ICE MAKERS

I. APPLICABLE PUBLICATIONS: The following publications of the issues

listed below, but referred to thereafter by basic designation only, form a

part of this specification to the extent indicated by the references thereto:

1.1 Federal Specifications:

AA-R-200E Refrigerator, Mechanical, Commercial Self-contained,
Reach-in and Pass-Through.

CC-M-1807 Motors, Alternating Current, Fractional and Integral
Horsepower (500 hp and Smaller).

1.2 Military Specifications:

MIL-R-10932L Refrigerator, Prefabricated, Panel Type.
MIL-R-40633B Refrigeration Units, Mechanical (Remote Type) for

Refrigerator, Prefabricated, Panel Type (Post, Camp and

Station Use).

1.3 American Society for Testing and Materials (ASTM) Publications:

A167-74 Stainless and Heat-Resisting Chromium-Nickel Steel Plate,
Sheet, and Strip.

A568-74 Carbon and High-Strength Low-Alloy Hot-Rolled Sheet,
Hot-Rolled Strip, and Cold-Rolled Sheet, General

Requirements.
B221-76a Aluminum-Alloy Extruded Bars, Rods, Wire Shapes, and

Tubes.

1.4 National Fire Protection Association (NFPA) Publications:

70-1978 National Electrical Code.

1.5 Standards for Blood Banks and Transfusion Services:

Fifth Edition, 1970 Revised.

2. RELATED WORK SPECIFIED ELSEWHERE:

2.1 General Requirements: Conform to all provisions of section entitled

"General Requirements for Medical Equipment".

2.2 Service Connections to Equipment: Final utility connections to

equipment under this section including waste shall be provided under sections

entitled "Plumbing" and "Interior Wiring Systems".

3. SUBMITTALS: Conform to submittal provisions of section entitled

"General Requirements for Medical Equipment" including the following:
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3.1 Equipment Lists and Manufacturer’s Literature: Seven copies of
printed specifications and installation requirements for each item shall be
submitted to and approved by the Contracting Officer.

3.2 Shop Drawings: Fabrication and installation drawings fop item
8-8101 shall be submitted to and approved by the Contracting Officer. Submit
five sets of shop drawings for each item.

3.3 Samples:
R-8101.

Submit wall panel sample and finish material for Item

3.4 Certificates: Submit for all motors and compressors, and for Items
R-5200, R-6000, R-4650, R-6081, R-8101, R-8400, R-8405’and R-4651.

MATERIALS AND COMPONENTS:

4.1 Stainless Steel: ASTM A167, except as otherwise specified, Class
301, 302 or 304. Exposed surfaces shall have a No. 4 finish.

4.2 Aluminum Alloy: At least equivalent in ultimate tensile, yield and
shear strengths to Alloy 6063-T5 or 6063-T6, as applicable, conforming to ASTM
B221.

4.3 Carbon Steel: ASTM A568, cold rolled sheets, commercial bright
finish stretcher level sheets 16 gauge and lighter before fabrication.

4.4 Wiring: Electrical wiring, components and devices provided under
this section shall conform to applicable provisions of NFPA 70.

5. INSTALLATION: Conform to installation provisions of Section entitled
"General Requirements for Medical Equipment".

6. FIELD TESTS AND INSPECTIONS:

6.1 Inspection: Examine each item for visual defects and conformance to
specifications.

6.2 Tests: Test each item to insure that the equipment is operational
and conforms to specification requirements.

7. ITEMS:

7.1 Item R-4650, Icemaker, Flaked, Dispenser:

7.1.1 Icemaker, Flaked, Dispenser for medical ice use in Obstetrics
Department and Surgical Recovery Room; approximately 36 inches wide by 28
inches deep by 85 inches high with legs. Conform to Military Specifications
MIL-R-10932 and MIL-R-40633.

7.1.2 Include the following:
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(a) Completely automatic operation.

(b) 650 pound daily capacity.

(c) 100 pound capacity storage bin, stainless steel.

(d) Exterior, stainless steel construction.

(e) Water station.

(f) Compressor, heavy duty, I/2 HP, air cooled.

steel.

(b) Interior 20 gauge 2B stalnless steel.

(c) Blower-coil coollr system, automatic
steel front grille access; built-in evaporator.

defrost, stainless

(d)

(e)

(f)

(g)

(h)

(1)
Hz, AC, ;2.9 amps.

Six stainless steel adjustable shelves.

Two full width, 8 inch deep, stainless steel drawers.

Four doors, glass, triple pane, cloud-proof; each with lock.

Temperature monitoring system.

Interior lights with door switches.

Condensing unit, 314 hp, hermetically sealed, ;15 volts, 60

7.;.3 Service Characteristics:

(a) 3/8 inch water inlet, ;/2 inch overflow drain.

(b) ;;5 volts, 60 Hz, phase, AC.

7.;.4 Disposition: Install where indicated on drawings. Furr down from
ceiling to top of unit.

7.2 Item R-8O0, Refrigerator, Pass-Thru, Wall:

7.2.; Refrigerator, floor mounted, thru-wall, pass-thru, 40 cubic feet.
Cooler storage for intravenous bottle storage; approximately 57 inches wide by
32 inches deep by 63-3/ inches high. Conform to Federal Specification
AA-R-200.

7.2.2 Include the following:

(a) Exterior front, rear, sides and top, 20 gauge stainless



(J) Trim and closure strips for sealing of openings on sides and
top, both wall faces.

7.2.3 Disposition: Install where indicated on the drawings.
all wall closure strips and trim.

Install

7.3 Item R-8q05, Refrigerator, Pass-Thru, Wall.
Specification AA-R-200.

Conform to Federal

7.3.1 Refrigerator, wall mounted over counter, pass-thru, 6.6 cubic foot
capacity, for holding specimens between public areas and Patholo- Laboratory;
approximately 5q inches wide by 13 inches deep by 30 inches high.

7.3.2 Include the following:

(a) Exterior front, rear, top, bottom and sides, 20 gauge
stainless steel.

(b) Interior 20 gauge 2B stainless steel.

(c) Four stainless steel doors, each with locks and gaskets (two
doors on Laboratory side glass with 3 panes and cloud-proof).

(d) Four stainless steel shelves, adjustable.

(e) Temperature monitoring system.

(f) Side mount condensing unit with removable stainless steel

grille (on Laboratory side).

(g) Blower-coll cooling unit with automatic off-cycle defrost,
and condensate evaporator.

(h) I/5 hp condensing unit, 115 volts, 60 Hz, At, 2.7 amps.

(i) Trim and closure strips for sealing of opening on bottom,
top, and sides on both wall faces.

7.3.3 Disposition: Contractor to install where indicated on drawings.
Mount bottom of unit 7 inches above finish floor and reinforce stud wall
under refrigerator for firm support. Install wall closure strips and trim.

7. Item R-5200, Freezer, Counter High, -70 Degrees Centigrade:

7..I Freezer for Laboratories, counter high, .6 cubic foot capacity;
approximately 2 inches wide by 2 inches deep by 3-I12 inches high. For
temperature range to -70 degrees Centigrade. Conform to Military
Specifications MIL-R-I0932 and MIL-R-0633.

7..2 Include the following:
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(a) Interior finish and front, including door, 20 gauge 2Bstainless steel; top, back and sides 20 gauge galvanized steel, finished.
(b) Countertop, stainless steel.

(c) Audlo-visual alarm system; connect system to the hospitalcommunications center.

(d) Temperature recorder 7 day chart.

(e) Two stainless steel shelves, adjustable; dished bottom floor.
(f) 2 inch thick minimum insulation for -70 degrees Ctemperature requirement.

(g) Stainless steel door, gasketed and with lock.

(h) Condensing unit, hermetically sealed, capable of producingtemperature range to -70 degrees C. Removable stainless steel front grillefor service.

(i) Blower-coil with automatic timer electric defrost andcondensate evaporator.

(J) Electrical characteristics: ;15 volts, 60 Hz, AC.
7..3 Disposition: Install where indicated on drawings.

7.5 Item R-8000, Refrigerator, Blood Bank:

7.5.; Refrigerator, blood bank, for controlled storage of blood inLaboratory and Surgical Suite, ;5.1 cubic foot capacity; approximately 33inches diameter by 72 inches high. Conform to the Standards for Blood Banksand Transfusion Services.

7.5.2 Include the following:

(a) Interior, 22 gauge bonderized steel with white enamel finish.
(b) Exterior, sides 20 gauge bonderized steel with ripple finish;top, acrylic, moulded.

service.
(c) Bottom compressor with removable stainless steel grille for

(d) Four revolving shelves and one stationary shelf, stainlesssteel, adjustable.

(e) Factory set, dual automatic temperature controls, for rangeof 2 degrees to degrees Centigrade.



(f) Audio-visual monitor for temperature.

(g) Glass door with lock, triple pane, cloud-proof.

(h) Neon lighting for interior.

(i) Blower-coil cooling system with automatic off-cycle defrost.

(J) Chrome-plated hardware.

(k) 3 inch thick fiberglass insulation.

(i) Audio-visual alarm system; connect each unit to the hospital

communications center.

5/8 inch rubber tube drain.

Recording thermometer 7 day chart.

I/ hp condensing unit, hermetic, 115 volts, 60 Hz, phase,

Cm)

Cn)

Co)
5.0 amp.

7.5.3 Disposition: Install where indicated on drawings.

7.6 Item 8-6081, Refrigerator, Biological/Pharmacy:

7.6.1 Refrigerator, biological, walk-in, reach-in, for Laboratory and

Pharmacy, 100 cubic foot capacity, built-in thru-wall unit; approximately 60

inches wide by 92 inches deep by 101 inches high. Conform to Military

Specifications MIL-R-I0932 and MIL-R-0633.

7.6.2 Include the following:

(a) Interior and shelves and drawers, 20 gauge stainless steel.

(b) Exterior, two exposed sides, including doors, 20 gauge

stainless steel; other sides and top, 20 gauge paint grip steel with one coat

paint.

(c)

(d)

(e)

(f)

(g)

(h)

Audio-visual monitor.

Recording thermometer 7 day chart.

Interior lights with door switches.

Stainless steel doors, gasketed, and each with lock.

Hardware: Chrome plated brass.

inch polystyrene insulation throughout.

05-777526
11705 6



adjustable.

(i) Two reach-in doors, each foot 10 inches by 5 feet 5 inches.

(j) Four stainless steel shelves, 18 inches by 24 inches,

(k) Stainless steel drawers with perforated bottoms: Four

inches x 18 inches x 24 inches; six 6 inches x 18 inches x 24 inches; six

inches x 18 inches, x 24 inches; pull-out type.

(I) Anti-sweat device at reach-in doors.

(m) 3/4 hp condensin unit, 208 volts, 60 Hz,
removable stainless steel grille for service.

phase, AC;

(n) 1/2 hp coolln unit.

(o) External switch and light, walk-in compartment.

(p) 115 volts, 60 Hz, phase, AC for lights, coolin unit,

audio-visual monitor and anti-sweat device.

(q) Trim and closure strips for wall openings and tops.

7.6.3 Disposition: Install where indicated on drawirs, includin all

closure and trim strips.

7.7 Item R-8101, Refrigerator, Mortuary, Prefabricated:

7.7.1 Refrigerator, prefabricated components, walk-in room for cadaver

storage on stretchers; remote water cooled compressor. See drawings for

outside dimensions and details. Conform to Military Specification MIL-R-I0932
and MIL-R-40633.

7.7.2 Include the followir:

(a) Exterior, .042 inch thick stucco embossed aluminum, except

front and door finished in 20 gaue stainless steel.

(b) Interior, .042 inch thick stucco embossed aluminum; floor,

14 gaue galvanized steel.

(c) Panels with cam-actlon interlocking Joints, activated from

inside. Door, infittin, flush mounted type. Provide matchin exterior

panels, removable, extendin from top of box to ceilln.

(d) Insulation, 4 inch thick rigid urethane throughout with k

factor not to exceed

(e) Audio-Visual temperature alarm system; connect system to the

hospital communications center.
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(f) Hardware, pollshed satin finish aluminum including self
closin hinges, nylon bearings, interior safety latch and door lock on
exterior.

(g) Thermoplastic door gasket with magnetic steel core mounted on
three edges.

(h) Adjustable rubber wiper gasket, door bottom.

(i) Concealed heaters on all four sides of door jamb.

(J) Flush type dial thermometer, front of cabinet.

(k) Floor and insulation for recessed installation.

light.
(1) Incandescent lighting, vapor-proof, exterior switch and pilot

(m) Automatic temperature recorder.

(n) Floor drain, 3 inch NPT for automatic trap primer.

(o) Compressor, remote installation, water cooled; hp, 208/220
volts, 60 Hz, 3 phase, AC.

(p) Trim and scribe strips for wall closure.

7.7.3 Disposition: Install where indicated on drawings. Contractor
note inch deep recessed floor slab for flush finish floor in room. Install
removable panels from ceilings to top of unit.

7.8 Item R-651, Icemaker, Cubed, with Bin:

7.8.1 Unit consists of icemaker with integral storage bin for cubed ice
for medical use in Emergency Department. Cuber approximately 8 inches wide
by 23 inches deep by 28-3/ inches high mounted on storage bin approximately
8 inches wide by 30-;/2 inches deep by 39 inches high (with legs). Conformto MIL-R-I0932 and MIL-R-0633.

7.8.2 Include the followlnE:

(a) Exterior Construction: Stainless steel cuber unit and hinged
stainless steel bin door. Heavy gauge steel bin body with baked enamel
finish.

(b) Interior of storage bin; stainless steel.

(c) Complete automatic controls and operation.

(d) Icemaker for medium size cubes.
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Ce)

Cl)

Disposition:

525 pounds of ice per 24 hours.

Bin storage capacity of 550 pounds.

Air cooled condensing unit, hp.

Service Characteristics:

(a) 120/208 Volt, 60 Hz, phase, 9.9 amps.

(b) 3/8" NPT, cold water, flair inlet.

(c) 5/8" OD drain, cuber; I/2" drain, bin.

Install where indicated on drawings.

---END---
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SECTION 11713. SURGICAL LIGHTING FIXTURES

I. APPLICABLE PUBLICATIONS: The following publications of the issues
llsted below, but referred to thereafter by basic designation only, form s
part of this specification to extent indicated by the references thereto:

1.1 American Society for Testin and Materials (ASTM) Publications:

A53-76

A366-72
A512-66 (1976)
A513-76

B26-76a
B209-77
B221-76a

B58q-73

Pipe, Steel, Black and Hot-Dipped, Zinc-Coated Welded and
Seamless.
Steel, Carbon, Cold-Rolled Sheet, Commercial uality.
Cold-Drawn Buttweld Carbon Steel Mechanical Tubing.
Electric-Resistance-Welded Carbon and Alloy Steel
Mechanical Tubing.
Al,-,inum-Alloy Sand Castings.
Aluminum-Alloy Sheet and Plate.
Aluminum-Alloy Extruded Bars, Rods, Wire, Shapes, and
Tubes.
Copper Alloy Sand Castings for General Applications.

2. RELATED WORK SPECIFIED ELSEWHERE:

2.1 General Requirements: Conform to all provisions of section entitled
"General Requirements for Medical Equipment".

2.2 Service Connections to Equipment: Final utility connections and
utility service to equipment under this section shall be provided under
sections entitled "Interior Wiring Systems" and "Lighting, Interior".

3. SUBMITTALS: Conform to submittal provisions of section entitled
"General Requirements for Medical Equipment".

3.1 Equipment Lists and Manufacturer’s Literature: Seven copies of
printed specifications and installation requirements for each item shall be
submitted to and approved by the Contracting Officer.

3.2 Shop Drawings: Mounting detail drawings and utility connections for
M-895, M-951, M-771, and M-q890 shall be submitted to and approved by the
Contracting Officer. Submit five sets of shop drawings for each item.

3.3 Certificates: Submit for Items M-895, M-q951, M-771 and M-890.

MATERIALS:

q.1 Steel:

.I.1 Seamless Tubes: ASTM A53, ASTM A512, or ASTM A513.

.I.2 Plates: ASTM A366.
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.2 Aluminum:

.2.1 Cast Aluminum: ASTM B26.

.2.2 Extruded Aluminum: ASTM B221, Alloy 6061-T5 or 6061-T6, as

applicable.

.2.3 Sheets: ASTM B209.

.2.4 Finish on Reflector Side of Aluminum Open Dome Llghtheads:
Mirror, with minimum specular reflection of 83 percent.

.3 Brass: ASTM B58.. Chromium Plating: Apply over nickel coating. On brass and bronze,
apply nickel coating either directly or over a coating of copper. On zinc

alloy die castings, apply nickel coating over a coating of copper. Each

coating shall completely cover surfaces that are vislble after installatlon

and conform to the following requirements:

4..I Chromium Plating on Brass:

(a) Copper (optional, not required)

(b) Nickel: 0.00010 inch

(c) Chromium: 0.00001 inch

..2 Chromium Plating on Zinc Alloy Die Castings:

(a) Copper: 0.00020 inch

(b) Nickel: 0.00030 inch (final nickel coating)

(c) Nickel Plus Copper: 0.00075 inch (total)

(d) Chromium: 0.00001 inch

5. COMPONENTS:

5.1 Wiring:

5.1.1 Current Leakage: Current leakage shall not exceed 0.1
milllampere, as measured between the dead metal parts and the ground.

5.2 Variable Intensity Control: Shall consist of a remotely located,
wall recess mounted housing with a voltage regulator control to vary
i11umlnatlon intensity of surglcal light fixture.
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5.3 Suspension Systems: Each lighthead shall be mounted on a counter-balanced arm which can rotate 380 degrees horizontally and provide verticaland swivel adjustments. The fixture shall be controlled from both within oroutside the sterile field and move freely, smooth and silently through itsrange of maneuverability without drifting when positioned at any point.

5.3.1 Mounting tripods shall attach to ceiling and be complete with acanopy cover finish to match fixture.

5.3.2 Ceiling tracks shall have end closures finished to match fixture,and have an opening in bottom, not more than 2 inches wide, extending entirelength of track, to receive the part of the carriage which moves inside thetrack. Provide each track with insulated duct enclosing two copper bus barsto energize the trolley in the carriage. Furnish tracks complete with nuts,lock-washers and resilient gasket seal for installation. Tracks 9 feet long.

5.4 Optics:

5.4.1 Lightheads: Each lighthead shall provide shadow-free, cool,daylight quality illumination. Open dome lampheads shall be size as listedunder the specific fixture, with reflector, focusing device, light source(accessible and replaceable without tools), and color correcting and heatabsorbing glass filter.

5.4.2 Focus: Proper focus shall be attained at any distance from 30inches to 60 inches below reflector rim and prime focus at 42 inches.

5.4.3 Color Temperature at Maximum Recommended Setting:light source approximately 4000 degrees Kelvin.
Incandescent

5.4.4 Infrared Transmission: Heat absorbing reflectors and filtersshall transmit 20 percent or less of radiant heat energy downward; the rest isto be absorbed and carried away by convection currents.

5.5 Sterilizable Handles:

5.5.1 Provide each lighthead with at least one removable, sterilizablehandle for each positioning fixture from within the sterile field.

5.5.2
lighthead.

Furnish two spare handles for each one provided with the

6. INSTALLATION: Conform to installation provisions of Section entitled"General Requirements for Medical Equipment".

7. FIELD TESTS AND INSPECTIONS:

7.1 Inspection: Examine each item for visual defects and conformance tospecifications.
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7.2 Tests: Test each item to insure that the equipment is operationaland conforms to specification requirements.

8. ITEMS:

8.1 Item: M-4895, Surgical Light Fixture, Pendant Mounted SuspensionSystem, Closed Dome: (Identified as "SL-I" on the drawings)

8.1.1 Fixture assembly shall consist of one 22 inch diameter lighthead,mounted from a fixed ceiling pendant, suspended with a corrosion resistantmetal carriage, with vertical suspension tubes, counter-balanced cross arms,suspension forks, suspension arms and yokes for lamphead attachments.

8.1.2 Include the following:

(a) Ceiling mounted pendant and suspension assembly.

(b) One lightheads, 22 inches in diameter, with filteredincandescent light source providing 2000 to 4000 footcandles.

(c) Reflector, dichromic coated glass surfaces allowing infraredenergy up thru lighthead.

(d) Lamp, at least 500 hour, 120 volt, hologen type with colorcorrecting devices providing approximately 4000 degrees Kelvin colortemperature.

(e) Pattern, with prime focus at 42 inches providing a minimum of8 inch diameter illuminated pattern.

(f) Area of Coverage: Lighthead shall have approximately 84 inchradius coverage from center pivot point.

(g) Fixture mounting plate and hardware for attaching assembly tobuilding support structure.

(h) Intensity control, for wall recess mounting, providingcontinuous ranges of intensity from 2000 to 5000 footcandles.

8.1.3 Disposition: Install where indicated on the drawings.

8.2 Item: M-4951, Surgical Light Fixtures, Dual Track Closed DomeLightheads: (Identified as "SL-2" on the drawings)

8.2.1 Fixture assembly shall consist of two 22 inch diameter lightheads,each suspended from a separate ceiling track with a corrosion resistant metalcarriage, vertical suspension tube and counter-balanced cross arm with a yokefor lighthead attachment.
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8.2.2 Include the following:

(a) Two ceiling tracks, each 9 feet long, suitable for surface

mounting, each with lighthead suspension assembly.

(b) Two lightheads, 22 inches in diameter, with filtered

incandescent light source providing 2000 to 5000 footcandles.

(c) Reflectors, two dichromic coated glass surfaces allowing

infrared energy up thru lighthead.

(d) Lamps, one for each reflector, at least 500 hour, 120 volt,

hologen type with color correcting devices providing approximately 000

degrees Kelvin color temperature.

(e) Pattern, with prime focus at 2 inches providing a minimum of

8 inch diameter illuminated pattern.

(f) Area of Coverage: Each lighthead shall have approximately 7

inch radius coverage along 8 percent of its track length.

(g) Fixture mounting plate and hardware for attaching assembly to

building support structure.

(h) Intensity control, for wall recess mounting, separate control

for each lighthead, providing continuous ranges of intensity from 2000 to 5000

footcandles; separate control for each lighthead.

8.2.3 Disposition: Install where indicated on drawings.

8.3 Item: M-q771, Surgical Light Fixture, Single Track, Closed Dome:

(Identified as "SL-3" on the drawings)

8.3.1 Light fixture shall consist of a single 22 inch diameter

lighthead, suspended from a ceiling mounted track, with an aluminum carriage,

vertical suspension tube, and counter-balanced cross arm, with a yoke

lighthead attachment.

8.3.2 Include the following:

(a) Ceiling track, 9 feet long, suitable for surface mounting,

with lighthead suspension assembly.

(b) One lighthead, 22 inch diameter with filtered incandescent

light source, producing 2000 to 000 footcandles.

(c) Reflectors, two dichromic coated glass surfaces allowing

infrared energ up thru lighthead.
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(d) Lamp, at least 500 hour, 120 volt, hologen type with colorcorrecting devices provldlng a mlnimum of 000 degree Kelvin colortemperature.

(e) Pattern, with prime focus at 2 inches providing a minimum of8 inch diameter illuminated pattern.

(f) Area of Coverage: Lighthead shall have approximately 47 inchradius coverage along 84 percent of track length.

(g) Intensity control, for wall recess mounting, providingcontinuous ranges of intensity from 2000 to 5000 footcandles.

8.3.3 Disposition: Install where indicated on drawings.

8.4 Item: M-4890, Surgical Light Fixtures, Pendant Mounted SuspensionSystem, Open Dome: (Identified as "SL-4" on the drawings.)

8.4.1 Fixture assembly shall consist of two 14 to 16 inch diameterlightheads, mounted from a fixed ceiling pendant, suspended with a corrosionresistant metal carriage, vertical suspension tube, two cross arms,counter-balanced with yokes for lighthead attachments.

8.4.2 Include the following:

(a) Open dome coated reflectors, 14 to 16 inches in diameter withfiltered incandescent light source producing from 1000 to 3500 footcandleseach.

(b)
assemblies.

Ceiling mounted pendant pivot with light suspension

(c) Area of Coverage: Each lamphead shall have at least 48 inchradius coverage from the center pivot point.

(d) Each lighthead shall consist of a lamp enclosed in colorcorrecting, heat absorbing cylinder, and aluminum air cooling louver.

assembly.
(e) Variable intensity control for wall recess mounting for each

AC.
(f) Electrical Characteristics: 120 volts, 60 Hz, single phase,

(g) Fixture mounting plate and hardware for attaching to buildingsupport structure.

8.4.3 Disposition: Install where indicated on drawings.
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8.5 Item: M-4896, Surgical Light Fixture, Pendant Mounted Suspension

System, Closed Dome: (Identified as "SL-5" on the drawings)

8.5.1 Fixture assembly shall consist of two 22 inch diameter lightheads,

mounted from a fixed ceiling pendant, suspended with a corrosion resistant

metal cariae, with vertical suspension tubes, counter-balanced cross ams,

suspension forks, suspension arms and yokes for lamphead attachments. Provide

separate am system and yoke for each lighthead; single pendant.

8.5.2 Include the following:

(a) Ceiling mounted pendant and suspension assembly.

(b) Two lightheads, 22 inches in diameter, with filtered

incandescent light source providing 2000 to 5000 footcandles each.

(c) Reflectors, two dichromic coated glass surfaces allowing

infrared energy up thru lighthead.

(d) Lamps, one for each reflector, at least 500 hour, 120 volt,

hologen type with color correcting devices providing approximately 4000

degrees Kelvin color temperature.

(e) Pattern, with prime focus at 42 inches providing a minimum of

8 inch diameter illuminated pattern.

(f) Area of Coverage: Each lighthead shall have approximately 8

inch radius coverage from center pivot point.

(g) Fixture mounting plate and hardware for attaching assembly to

building support structure.

(h) Intensity control, for wall recess mounting, separate control

for each lighthead, providing continuous ranges of intensity from 2000 to 5000

footcandles; separate control for each lighthead.

8.5.3 Disposition: Install where indicated on the drawings.

9. Approved Surgical Light Assemblies:

9.1 Manufacturers: products manufactured by American Sterilizer

Company, Narco Medical Company, and Sybron Corporation are approved subject to

the followin conditions:

9.1.1 Conform to the requirements of Parngraphs through 7 of this

Section.
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9.1.2 Conform to performance requirements of Paragraph 8 of this Section

for pendants, rails, carriages, focus patterns, color temperature devices, and

area of coverage for each type fixture assembly. Design features unique to

each manufacturer’s product will be allowed providing that the performance

requirements are not materially affected. Variable intensity controls as

specified.

9.1.3 Location of pendant mounts and ceiling tracks shall be as

indicated on the drawings. Successful manufacturer shall verify final

location dimension.

9.1.4 Lightheads: The following models are approved:

SL-I, pendant mount, one lighthead
Amsco one 22-inch diameter "Challenge"
Piling one 22-inch diameter "Source"
Castle one "Twin Star" pendant mount

SL-2, two tracks, two lightheads
Amsco one 22-inch diameter "Challenge" on each track

Piling one 22-inch diameter "Source" on each track

Castle one "Twin Star" on each track

SL-3, one track, one lighthead
Amsco one 22-inch diameter "Challenge" on one track

Piling one 22-inch diameter "Source" on one track

Castle one "Twin Star" on one track

SL-4, dual exam light, pendant mount
See Paragraph 8.4, this Section

SL-5, pendant mount, two lightheads*
Amsco two 22-inch "Challenge" on two arms, one pendant
Piling two 22-1nch "Source" on two arms, one pendant
*Castle 40-1nch "Day Star" on pendant

*Only one unit required with this lighthead design.

---END---
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SECTION 11716. HYDROTHERAPY EQUIPMENT

I. APPLICABLE PUBLICATIONS: The followin publications of the issues
listed below, but referred to thereafter by basic designation only, form a
part of this specification to the extent indicated by the references thereto:

1.1 Federal Specifications:

GG-B-I6B Bath, Whirlpool, CRM.

1.2 American Society for Testing and Materials (ASTM) Publications:

A167-74 Stainless and Heat-Resisting Chromium Nickel Steel Plate,
Sheet, and Strip.

B221-76a Aluminum-Alloy Extruded Bars, Rods, Wire, Shapes and
Tubes.

1.3 National Fire Protection Association (NFPA) Publications:

70-1978 National Electrical Code.

2. RELATED WORK SPECIFIED ELSEWHERE:

2.1 General Requirements: Conform to all provisions of section entitled
"General Requirements for Medical Equipment".

2.2 Service Connections to Equipment: Final utility connections and
utility service to equipment under this section including waste shall be
pr6vided under sections entitled "Plumbing" and "Interior Wiring Systems".

3. SUBMITTALS: Conform to submittal provisions of section entitled
"General Requirements for Medical Equipment".

3.1 Equipment Lists and Manufacturer’s Literature: Seven copies of
printed specifications and installation requirements for each item shall be
submitted to and approved by the Contracting Officer.

3.2 ShopDrawings: Diagrammatic drawings and detailed utility
connection drawings for each item shall be submitted to and approved by the
Contracting Officer. Submit five sets of shop drawings for each item.

3.3 Certificates: Submit for Items M-1280, M-1250 and M-1275.

MATERIALS:

4.1 Stainless Steel: ASTM A167, except as otherwise specified, Class
301, 302, or 304. Exposed surfaces shall have a satin finish.
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.2 Aluminum Alloy: At least equivalent in ultimate tensile, yield and
shear strengths to Alloy 6063-T5 or 6063-T6, as applicable, conforming to ASTM
B221.

5. COMPONENTS: The following components shall comply with GG-B-I6:

Tank construction

Tank fittings

Dial thermometer

Thermostatic water-mixing valve

Electric turbine-ejector and aerator

Screening or similar protective devices

Turbine-ejector elevator

6. DISPOSITION: Conform to installation provisions of section entitled
"General Requirements for Medical Equipment".

7. FIELD TESTS AND INSPECTIONS:

7.1 Inspection: Examine each item for visual defects and conformance to
specifications.

7.2 Tests: Test each item to insure that the equipment is operational
and conforms to specification requirements.

8. ITEMS:

8.1 Item M-1280, Hydro-Treatment Bath, Reclining:

8..I.1 Bath shall be full-body hydrotherapy tank, suitable for reclining
body treatment, fabricated of stainless steel, complete with specified
accessories; conforming to GG-B-146, except as specified otherwise herein;
ASTM A167 and NFPA 70.

8.1.2 Include the following:

(a) Stainless steel treatment tank, 18 gauge or thicker, welded
construction, approximately 3 inches high x 105 inches lor x 22 inches deep,
figure 8 design, with nominal dimensions of 72 inches at widest portion, 35
inches at narrowest portion, and 52 inches at foot. Overall height not to
exceed 35 inches.
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(b) Drain system, minimum 3 inches, with strainers and stoppers,
and two overflows that provide positive water overflow and surface scum
clearance.

(c) Electric turbine ejectors and aerators, two each, with at
least a I/3 HP motor and turbine ejector raising and lowering devices.

(d) Dual thermometer, approximately 3-I12 inches in diameter,
tank mounted.

(e) Water inlet for connection to thermostatic valve.

(f) Thermostatic valve, appropriate for conditions of use,
cabinet enclosed, and designed for wall recess mounting, at least 125 gallon
per minute, with valve.

(g) Electrical convenience outlets, duplex type, ground fault
protected, 3 wire type, 120 volts, 60 Hz, AC, 2 each. Mount one on each side
of narrow portion of tank in weatherproof covered box.

(h) Furnish drain fittings, chain pull, 3 inch drain valve,
adjustable hand rails, stainless steel steps and two perforated s.s. trough
covers.

(i) Hose bibb on exterior of tank; include flexible hose for wash
down of tank.

(J) Hoist Assembly, Including the Following (UL listed):

(I) Electric hoist, with 24 volt, moisture-proof, push-
button control, chain container, line cord, I/4 hp motor, with instant reverse
capability, built-in circuit breaker protection against internal short
circuiting, upper and lower limit switch, upper and lower safety hook, insula-
ted lower hook block, oversize attaching link on slack end of chain and ball
bearing steel trolley.

(2) Cord reel, electric, swiveling and automatic retracting
type, with at least 25 feet of rubber covered wire cable.

hooks.
(3) Cross bar and suspension, stainless steel, with snap-

(4) Water stretcher frame, stainless steel, with two
removable vinyl laminated fabric stretchers, with drain holes and necessary
facing string for body support.

(5) Body sling, two each, vinyl laminated fabric, with
necessary eyelets for attachment by snaphooks.
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(6) Wall brackets, stainless steel, suitable for wall
storage of accessories specified above.

AC.
(k) Electrical Characteristics: 120 volt, 60 Hz, single phase,

8.1.3 Disposition: Install where indicated on drawings and install
ceiling "I" beam to carry hoist assembly and trolley.

8.2 Item M-1250, Bath, Whirlpool, Leg Treatment:

8.2.1 Bath shall be floor mounted hydrotherapy unit, suitable for arm,
leg and hip treatment, fabricated of stainless steel, conforming to Federal
Specification GG-B-146, except as otherwise noted; ASTM A167 and NFPA 70.

8.2.2 Include the following:

(a) Stainless steel tank, welded construction, approximately 39
inches high, 20 inches wide, and 42 inches long overall, with a depth of 28
inches, with s.s. pedestal.

(b) Drain system, 2 inch handle operated type, with 2 inch
overflow that provides positive water overflow and water surface scum
clearance.

(c) Electric turbine ejector and aerator with at least a I/3 HF
motor and turbine ejector raising and lowering device, 115 volt, 60 Hz.

(d) Dial thermometer, approximately 3-I/2 inches in diameter,
tank mounted.

(e) Water inlet assembly, chromium plated, for connection to
thermostatic valve, complete with vacuum breaker, volume control valve, piping
and fittings.

(f) Thermostatic valve, appropriate for conditions of use and
designed for wall mounting, at least 10 gpm.

(g) Arm rest, one each, fabricated of stainless steel, suitable
for supporting arm inside tank during treatment.

(h) Accessories: One adjustable height chair, adjustable
suspension seat and rubber hand grips.

8.2.3 Disposition: Install where indicated on drawings.

8.3 Item M-1275, Tank, Hydrotherapy, Lowboy:
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8.3.1 Bath shall be floor mounted hydrotherapy unit suitable for leg and
hip treatment, fabricated of stainless steel, conforming to Federal Specifi-
cation GG-G-I6, unless otherwise noted; ASTM A167 and NFPA 70.

8.3.2 Include the following:

(a) Stainless steel tank, welded construction, approximately 23
inches high, 24 inches wide and 66 inches lon overall, with a depth of 18
inches, with s.s. pedestal.

(b) Drain system, 2 inch drain, handle operated type, with 2 inch
overflow that provides positive water overflow and water surface scum
clearance.

(c) Electric turbine ejector and aerator with at least a I/3 HP
motor and turbine ejector raisin and lowerir device, 115 volt, 60 Hz, AC.

(d) Dial thermometer, approximately 3-I/2 inches in diameter,
tank mounted.

(e) Water inlet assembly, chromium plated, for connection to
thermostatic valve, complete with vacuum breaker, volume control valve, piping
and fittings.

(f) Thermostatic valve, appropriate for conditions of use and
designed for wall mounting, at least 10 gpm.

(g) Arm rest, one each, fabricated of stainless steel, suitable
for supportin arm inside tank durin treatment.

(h) Accessories: One adjustable suspension seat and rubber hand
grips.

8.3.3 Disposition: Install where indicated on drawings.

---END---
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SECTION 11730. WASHING EQUIPMENT

I. APPLICABLE PUBLICATIONS: The following publications of the issues
listed below, but referred to thereafter by basic designation only, form a
part of this specifleation to the extent indicated by the references thereto:

1.1 Federal Specifications:

GG-W-O0101C
(VA-MED)

Washers, Bedpan and Urinal

1.2 Veterans Administration Specifications:

X-117a Washing Machine, Glassware, Laboratory

1.3 American Society for Testing and Materials (ASTM) Publications:

A167-74

A568-72

B88-76
B135-74
B221-?6a

Stainless and Heat-Resisting Chromium-Nickel Steel Plate,
Sheet and Strip
Steel Carbon and High-Strength Low-Alloy Hot-Rolled Sheet,
Hot-Rolled Strip, and Cold-Rolled Sheet, General
Requirements
Seamless Copper Water Tube
Seamless Brass Tube
Al,,inum-Alloy Extruded Bars, Rods, Wire, Shapes and Tubes

2. RELATED WORK SPECIFIED ELSEWHERE:

2.1 General Requirements: Conform to all provisions of section entitled
"General Requirements for Medical Equipment".

2.2 Service Connections to Equipment: Final utility connections and
utility service to equipment under this section including waste shall be
provided under sections entitled "Plumbing" and "Interior Wiring Systems".

3. SUBMITTALS: Conform to submittal provisions of section entitled
"General Requirements for Medical Equipment".

3.1 Equipment Lists and Manufacturer’s Literature: Seven copies of
printed specifications and installation requirements for each item shall be
submitted to and approved by the Contracting Officer.

3.2 Shop Drawings: Diagrammatic drawings and detailed utility
connection drawings for each item shall be submitted to and approved by the
Contracting Officer. Submit five sets of sop drawlns for each item.

3.3 Certificates:
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4. MATERIALS AND COMPONENTS: Conform to the specifications referenced
herein for each item, with the following exceptions or additions:

4.1 Aluminum Alloy: Equivalent in ultimate tensile, yield and shear
strengths to Alloy 6063-T5 or 6063-T6, conforming to ASTM B221.

4.2 Carbon Steel: ASTM A568, cold rolled sheets, commercial bright
finish. Stretcher level sheets 16 gauge and lighter.

4.3 Chromium Plating: Apply over nickel coating. On brass or bronze,
apply nickel coating either directly or over a coating of copper. On zinc
alloy die castings, apply nickel coating over a coating of copper. Each
coating shall completely cover surfaces that are visible after installation,
and conform to the following:

4.3.1 Chromium Plating on Brass:

4.3.2

(a) Copper: Optional, not required

(b) Nickel: 0.00010 inch, 0.0025 mm.

(c) Chromium: 0.00001 inch, 0.00025 mm

Chromium Plating on Zinc Alloy Die Castings:

(a)

(b)

(c)

(d)

Copper: 0.00020 inch, 0.0051 mm

Nickel: 0.00030 inch, 0.0076 ... (final nickel coating)

Nickel Plus Copper 0.00075 inch, 0.019 mm (total)

Chromium: 0.00001 inch, 0.00025 mm

4.4 Clad Metals: Nickel, nickel-copper alloy, or stainless steel clad
to steel shall be at least 10 percent of total thickness of metal.

4.5 Corrosion Resisting Metal:
steel or white metal.

Either nickel-copper alloy or stainless

4.6 Fasteners: Rivets, bolts, nuts, studs, spacers, and metals used for
welding shall be of same kind of metal as material being fastened or of a
metal that will not react to cause corrosion. Where corrosion resistant
metals are Jointed to each other or to other metals, rivets, bolts, and
material used for welding shall be corrosion resistant metal.

4.7 Stainless Steel: ASTM A167, Class 301, 302, or 304.
surfaces shall have a satin finish.

Exposed
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4.8 Pipe and Tubing: Seamless, annealed, and ground smooth. Weldedtublr shall be thoroughly heat treated and properly quenched to eliminatecarbide precipitation, drawn true to size and roundness. Steam, water andwaste lines; ASTM B88, or AST B135, Alloy I.

.9 Timers: Capable of being programmed by operator and provided withautomatic reset.

5. INSTALLATION: Conform to installation provisions of Section entitled"General Requirements for Medical Equipment".

6. FIELD TESTS AND INSPECTIONS:

6.1 Procedure:

6.2 Inspection:
specifications,

Perform in accordance with reference specifications.

Examine each item for visual defects and conformance to

6.3 Tests: Test each item to insure that the equipment is operational
and conforms to specification requirements.

7. ITEMS:

inches.

(b) Controls,

(c) Single door, swis indicated on drawings.

(d) Switch, door heater -off.
(e) Service characteristics: "’8 volt, 3 phase,

7.1.3 Ispositlon: Install where indicad on drawings

Item L-3010, Washer, Glassware and Utenl, Steam:

60 Hz, AC.
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7.2.1 Washer shall be a steam heated, freestanding, cabinetized unit,

for w’ laboratory glassware consisting of petri dishes, beakers, flasks,

pipetteO assorted sizes, and hospital metalware, consisting of bedpans,

basins, a, urinals, bowls, and small cups; ov#all maximum dimensions

inches across face, 3 inches front to back, 80 ches high; confoing to VA

Specificati.X-lq7’ except as otherwise speci herein.

7.2.2 Inde the following

(a) net fabricated of welded stainless steel, with access

panel on loadi si to facilitate all servici fr front of unit. Exposed

to view stainless ste th tln finish./

(b) Wash partment, enclosed in base cabinet, for liquid

detergent, with automac dispensing system and means for determining

detergent level in system."

(c) Load capacit, 26 inches in diameter by 20 inches high.

(d) Door, vertical SIdi type.

(e) Pre-treated ter k d pump, for distilled rinse ter.

(f) Vent system, exhaust toh duct collar.

(g) Controls, utomatic, th adjustable cycles. Include

thermostatic control of hot %ater cycles.

(h) Intregalter/ heat oster provide 180 degree water.

(i) Load rs, baskets and device to provide for two complete

loads of each of the foonE products, en one-oad is being shed d the

other load is bei io or unloaded: Pipettes,$1asks, miscellaneous small

instrents, and misclaneous small bowls. Load dacks, baskets, and devices

to be cpletely compatible for use in the yer, oratory Glassware (Item

L-2100, Paragraph 7) without transfer of contents. ,
() Sice// Characteristics: ,

,/1) Hot Water: qO to 80 psi, 1" ch
Cold Water: 1/2 inch NPT.

i(2) Pre-treated Water: 3/ inch NPT (20 t ).

/
/

() Steam: 30 to 80 psi, 80 to 270 pounds per hour, 3/

inch
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(5) E120 voltsz AC.

(6) Condensatet.1NPT return to source.

(7) D, 2 inch NPT.

’7.3.3 Dl=wvoiLiu,,= -ns-- ,,,==- "i

7.3 Item S-6700, Washer, dpan d Urinal

7.3.1 Washer shall be a wall recessed type, for washing and sanitizing
patient bedpans and urinals; Type III, Class I, conforming to GG-W-I01.

7.3.2 Include the following:

(a) Controls, automatic.

(b) Service Characteristics:

(I) Electrical: 120 volts, 60 Hz, AC.

(2) Cold Water: 30 psi., inch NPT.

(3) Steam: 3/8 inch NPT.

(4) Drain, 3 inch NPT.

7.3.3 Disposition: Install where indicated on drawings.

7.4 Item M-5700, Rack, Dying; Bedpan/Urlnal:

7.4.1 Unit shall be wall mounted, all stainless steel construction,
adequate for drying 6 male urinals and 3 bedpans. Provide stainless steel
drip pan below.

7.4.2 Disposition: Wall mount at height shown adjacent to bedpan washer
where indicated on drawings.

Item M-3960, Washer, Equipment, Steam; Gun Set with Table:

(a) Gun, squeezeCion, fingertip control.

(b) g nozzle with point, pressurized action.
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(c) Low heat conducting handgrips with wire and asbestos wrapped

steam ho I0 feet long..,. Polyethylene detergent tank 2-11Zallon capacity, wall

mounted, with foot long detergent hose constrted identically to steam

hose. ",

(e) Strainer and regulator valveetergent and steam to nozzle).

(f) Steam-w4r selector; bra pipes and valves; stainless steel

manifold, wall mounted.

(g) Accessories Protective gloves, one inch diameter nylon

brush and one 2 inch diameter seiness steel brush.

(h) al mounted, h/tned fold down table, 60 inches long by

inches deep, mounted 36 inche abe floor. Fabricate of stainless steel

countertop and backsplash, fding br&kets with hemmed edges and mounting

supports. Top braced and spported wittainless steel channels and flanges

continu@s piano hingest. Include all hardware for walland hinged with
mounting. See details cluded in this section.

7.5.3 Service aracteristics:

(a) eam: 1/ inch NPT condensate t,drain.
SWater: Cold, I/ inch NPT (30 to Otslg).

7.5./ispositlon: Install where indicated on drawings.

/ ---END---
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SECTION 11744. DENTAL EQUIPMENT

I. APPLICABLE PUBLICATIONS: The following publications of the issues

listed below, but referred to thereafter by basic designation only, form a

part of this specification to the extent indicated by the references thereto:

1.1 American Society for Testing and Materials (ASTM) Publications:

A167-74

A568-72

B221-76a

Stainless and Heat-Resisting Chromium-Nickel Steel Plate,
Sheet and Strip.
Steel Carbon and High-Strength Low-Alloy Hot-Rolled
Sheets, Hot-Rolled Strip, and Cold-Rolled Sheet, General
Requirements.
Alumlnum-Alloy Extruded Bars, Rods, Wire, Shapes and
Tubes.

1.2 National Fire Protection Association (NFPA) Publications:

70-1978 National Electrical Code.

1.3 United States Department of Commerce Product Standards:

PS 1-74 Construction and Industrial Plywood.

2. RELATED WORK SPECIFIED ELSEWHERE:

2.1 General Requirements: Conform to all provisions of section entitled

"General Requirements for Medical qutpment".

’*interio Wrins System ,!:i

3. SUBMITTALS: Conform to submittal provisions of section entitled

"General Requirements for Medical Equipment" including the following:

3.1 Equipment Lists and Manufacturer’s Literature: Submit seven copies

for each specified item.

3.2 Shop Drawings: Submit for Items D-4000, D-7040, D-9200 and D-9300.
Submit five sets of shop drawings for each item.

3.3 Samples: Not required.

3.4 Certificates: Submit for Items D-4000, D-9200 and D-9300.
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MATERIALS AND COMPONENTS:

q.1 Stainless Steel: ASTM A167, except as otherwise specified, Class
301, 302, or 30. Exposed surfaces shall have a No. finish.

.2 Aluminum Alloy: At least equivalent in ultimate tensile, yield and
shear strengths to Alloy 6063-T5 or 6063-T6, as applicable, conforming to ASTM
B221.

.3 Carbon Steel: ASTM A568, cold rolled sheets, commercial bright
finish stretcher level sheets 16 gauge and lighter before fabrication.. Wiring: Electrical wiring, components and devices provided under
this section shall conform to applicable provisions of NFPA 70.

5. EQUIPMENT: Conform to U 5; produce less than 81 decibels sound
when operating at full capacity. Rotating parts, pulleys, and belts shall be
fully enclosed.

6. INSTALLATION: Conform to installation provisions of section entitled
"Oeneral Requirements for Medical Equipment".

7. FIELD TESTS AND INSPECTIONS:

7.1 Inspection: Examine each item for visual defects and conformance to
specifications.

7.2 Tests: Test each item to insure that the equipment is operational
and conforms to specification requirements.

8. ITEMS:

8.1 Item D-O00, Compressor, Air, Dental.

8.1.1 Duplex packaged air compressor and dryer, each compressor having a
minimum capacity of 20 for free air at 80 psig discharge pressure. All
components shall be mounted on a common steel frame, wired and piped as a
complete packaged unit, requiring a single 60/3/60 power source.

8.1.2 Compressor: Oil-free compressor shall be reciprocating, rotary,
or centrifugal type, capable of continuous operation at design condition.

8.1.3 After Coolers: Water cooled after coolers are required on
reciprocating type compressors. Size coolers for cooling the air to within 15
degrees of inlet water temperatures. The water supply shall be cut off by s
solenoid valve when the compressor is not running.

8.1. Inlet Silencers:
compressor.

Provide a properly sized silencer for each
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8.1.5 Drives: Electric motor drives with either flexible couplings orV-belt drives. Reciprocating compressors shall have V-belt drives. Driveguards shall conform to ANSI B15.1.

8.1.6 Motors and Motor Starters: NEMA MGI and NEMA ICS. Motors shallhave dripproof enclosures. Motor starters shall be magnetic across-the-linetype with general purpose enclosures, and have thermal overload protection ineach phase.

8.1.7 Receiver: Welded steel, 80 gallon capacity, and conforming toASME Boiler and Pressure Vessel Code Section VIII and ASME labeled for 125psig. Receiver shall have corrosion preventative lining, gauges, switchesdrains and factory applied coating of paint.

8.1.8 Air Dryer, Refrigerated: Self contained, hermetically sealedcompressor, moisture separator, heat exchanger, automatic controls andautomatic drain. Units shall be capable of drying 95 degrees F saturated airat indicated cfm to a minus 10 degrees F dew point (atmospheric dew point).House unit in an enameled steel cabinet. Controls shall automatically shutdown units at low or no load conditions.

8.;.9 Air Filter: 5 micron air filter of the indicated cfm capacity andworking pressure.

8.1.10 Automatic Controls: Provide automatic controls for alternatingthe units on start-up and for a one minute delay of second unit start-up whenunits are on emergency power.

8.2 Item D-7040, Utility Connection Device (Category "B" Equipment):

8.2.1 Device consists of a utility Junction box assembly for floormounting in a dental operatory and provides required services to a dentaloperating apparatus by means of one umbilical cord. This Item is Category"B", Government furnished and Contractor installed. Conform to NFPA 70.

8.2.2 Assembly includes the following:

(a) Housing, corrosion resistant metal box with removable coverand open back; approximately 9 inches by 14 inches by 3 inches high.

(b) Quick disconnect valves, two assemblies, each with I/2 inchfemale threaded inlet, including one for air and one for water supply.

(c) Switch, one toggle type valve for mounting through end ofhousing.

(d) Tubing for connecting inside assembly.
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8.2.3 Disposition: Install recessed in floors and walls, where

indicated on drawings, and as shown herein as sketch No. 117q-I, Utility

Connection Device Template, and provide necessary utilities including the

following:

(a) Air, I/2 inch threaded pipe protruding one inch from mounting

surface, 60 to 100 psi.

(b) Water, I/2 inch threaded pipe protruding one inch from mount-

ing surface, qO to 80 psi water pressure.

(c) Electrical power, 120 volt, 60 Hz, AC, grounded duplex conve-

nience outlet in "J" box, with cover plate mounted inside the device housing

on floor.

(d) Central oral vacuum, 5/8 inch O.D. copper. Line to run at

least one inch above finish floor and approximately I-I/2 inch parallel to

floor.

8.3 Item D-9501, Trimmer, Dental Model (Category "B" Equipment):

8.3.1 Trimmer, Dental, for use in Dental Clinic, approximately 12 inches

wide by 15-I/2 inches deep by 13 inches high. This Item is Category "B",

Government furnished and Contractor installed. Conform to NFPA 70.

8.3.2 Include the following:

(a) Abrasive wheel.

(b) Adjustable and removable work table.

(c) 7-I/2 foot lone cord and plug.

(d) 120 volts, 60 Hz, phase, AC; 225 watts.

8.3.3 Disposition: Install where indicated on drawings.

8. Item D-6600, Mixer-Investor, Vacuum (Category "B" Equipment):

8..I Mixer-Investor for use in Dental Clinic; approximately 350 gram

capacity. This Item is Category "B", Government furnished and Contractor

installed. Conform to NFPA 70.

8..2 Include the following:

(a) Unit, with all controls.

(b) Two speed operation.

(c) 1/3 HP motor.

05-77-7526
117qq q



(d) Mounting brackets and all accessories.

(e) 120 volt, 60 Hz, phase, At.

8.4.3 Disposition: Install where indicated on drawings.

8.5 Item D-9300, System, Ord Evac., Central/Wet: R.
8.5. s Centrigfugal Two Required: Each turbine shall be afour-beari irect drive coupled unit on a common tubular steel frame capableof providing in. hg. minimum while simultaneously delivering 100 CFM. Theturbine must ;urn faster than 3600 RPM. The manufacturer of the turbinesmust provide ce Led flow charts and graphs showing above performance data,and be prepared erform a test with flow equipment at the ContractingOfficer’s discretion

8.5.2 Motor: be continuous duty, TEFC, 460 volts, 3 phase 60Hertz, 3450 RPM with either sealed or of the lubricated type. Alllubrication instructions sh be stamped on the motor or directly attached.

8.5.3 Isolators: Shall required for the vacuum turbines and theturbine vibration level of each rbine shall not exceed 1.5 mils measured andstamped on equipment.

8.5.4 Mufflers: The open expansion type shall be used for thereduction of exhaust noise and she be of the clean bore style withoutdeflectors or baffles and in no way they increse the exhaust airtemperature or cause back pressure.

8.5.5 Automatic Turbine Check Valves: These valves will allow eitherturbine the option of operating on physical coand from the control panel bystopping bleed air coming from the turbine not ioperation. These valves areto operate by the suction created by the turbi automatically and not bymanual or electrical means, k8.5.6 Flexible Type Pipe Isolators: Shall be quired between pipingand intake and exhaust of turbine and separator, k8.5.7 Liquid Separator Collection Tank: Shall emplotangetial intakeor connection from operatory piping. It shall be an all "fiealss, one piececonstructed unit. The bottom shall be bell shaped to allow fat discharge tofloor sink. This separator must be equipped with an automatit overflow tosafeguard from an accidental over-filllng. ,This tank must bertlfied tomaintain a constant negative pressure of 12 Hg maxlmum, l sa be freestanding, capable of supporting its own weight plus the weight when filled tocapacity with water. The tank shall have a capacity of 65 gallons. Manualflushing shall also be incorporated with a 3/4 connection to building coldwater per local code.
8.5.F Liquid Separator CollecClon Tank: In he las llne change

"local code" Co "Standard Plumbing Code".
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8.5.8 Remote Control Panel: Shall be provided and shall operate each

turbine on command. This panel will read negative pressure within the plplng

system in inches of mercury. It shall be equipped with an indicator light

showing the turbine is in operation as well as a switch to turn the turbine on

and off. It shall be a brushed stainless steel finish with all switches and

lights flush mounted. "On" "Off" indicators shall be included on the face

of the panel.

8.5.9 Surge Control Device & Silencer: Shall be provided to prevent

surging or pulsatlon. At low air flow fro turbine, automatic modulatlon

surge control is to bleed air into the system, when system is operating at

less than 50 percent capacity. The surge control device shall be mounted in

the pipe extending from the central separator to the turbine suction or inlet.

The inlet part of the bleed valve shall have a baffled, sound-absorbent lined

muffler to silence air noise to an acceptable level. The bleed valve shall be

controlled by a motor-current sensing device.

8.5.10 Motor-Current Sensing Device: Shall be provided for turbine.

The sensing device shall operate the bleed valve after the turbine is turned

on manually. All control wiring, control components transformers and

accessories required for the complete control system shall be provided. The

control system components shall be housed in a slngle steel NEMA I control

panel enclosure. The entire panel shall be factory assembled, wired and

tested.

8.5.11 Electrlcal Motor Control Panel: Shall be required for the

turbine motors. This panel shall be constructed of a NEMA I enclosure surface

mounted, including magnetic starters, non-reversing type with overload

protection in all phases. Low voltage protection or release and external

manual reset overload protection or release and external manual reset overload

protection shall be a thermal solder pot relay with manual reset. Holding

coil shall be 120V rated.

The control circuit shall be operated by a line voltage

transformer reduced to 120 V. This transformer shall be sized for the total

number of devices to be controlled. This panel shall supply line voltage to

the starter via a circuit breaker internally mounted and shall be magnetic

trip type for motor circuit protection and shall be sized for horsepower

rating of the motor and starter. An operating handle shall be a through the

door type and shall be interlocked so that it must be in the off position

before opening the enclosure door. There shall be a hand-off-auto switch for

each starter and a green pilot light for each switch to indicate "Off" and a

red pilot light to indicate "On". The auto mode shall operate a remote panel

located in the dental facility. This panel shall be complete including all

components necessary for proper operation. All terminal strips where remote

switching and lights connect shall be clearly marked. Any remote connections

which begin or terminate in this control panel shall be connected to a

prewired terminal strip and not the deive itself.
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Complete drawings and diagrams including a point to point wiringdiagram showln each device and connection of a wire or wires to the devleeand other devices will be included in the operations manual. This panel mayalso incorporate the surge control system and may be powered by the controltransformer included in this panel. The remote switching shall be 120 V and120 V pilot light. One switch and one light for each vacuum turbine.

8.5.12 Ingestion Gates: Shall be so designed, installed and set, so notto allow overdraln of motor amperage to occur.

8.6 Item D-0760, Casting Machine Guard, 13 Inch:

8.6.1 For Prosthetic Dental Laboratory, castin machine guard and rim,13 inch diameter. Stainless steel guard and stainless steel rim to trimworkin surface.

8.6.2
drawings.

Disposition: Install in Prosthetic Laboratory where indicated on

8.7 Item D-8600, Bin, Plaster, 4 Compartment:

8.7.1 Prosthetic Dental Equipment, Plaster Bin, four compartment, wallhung, 300 pound capacity, 20 gauge steel with 18 gauge ends, 30 inches high by10 inches wide by 36 inches long.

8.7.2
drawings.

Disposition: Install in Prosthetic Laboratory where indicated on

8.8 Item D-0860, Light, Bench, Dental:

8.8.1 .For Prosthetic Dental Laboratory, Bench Light, 110 volt, 60 Hz,AC. Rotates 330 degrees horizontally on ventilated transformer base; armmoves 110 degrees in vertical arc and shade tilts 180 degrees. Conform toNFPA 70.

8.8.2
drawings.

Disposition: Install in Prosthetic Laboratory where indicated on

---END---
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SECTION 11757. RADOIGRAPHIC DARKROOM EOUIPMENT

1. APPLICABLE PUBLICATIONS: The ollowing publications o the issues

listed below, but reerred to thereater by basle designation only, orm a
part o this speei1catlon to the extent Indleated by the reerences thereto:

1.1 Federal Specifications:

C-I-00446D

WW-P-Sq1/?B
& Int Am

Illuminator, X-ray Film.

Plumbing Fixtures (Shower Bath and Heads, and Water
Control Valves, Land Use).

1.2 American Society for Testing and Materials (ASTM) Publications:

A167-74

A568-74

B221-?6a

Stainless and Heat-Resisting Chromium-Nickel Steel Plate,
Sheet, and Strip.
Steel, Carbon and High-Strength Low-Alloy Hot-Rolled

Sheet, Hot-Rolled Strip, and Cold Rolled Sheet, General
Requirements.
Aluminum-Alloy Extruded Bars, Rods, Wire, Shapes, and
Tubes.

1.3 National Electrical Manufacturer’s Association (NEMA) Publications:

LD 3-1975 High-Pressure Decorative Laminates.

1.4 United States Department of Commerce Product Standards:

PS 1-74 Construction and Industrial Plywood.

2. RELATED WORK SPECIFIED ELSEWHERE:

2.1 General Requirements: Conform to all provisions of section entitled

"General Requirements for Medical Equipment".

2.2 Service Connections to Equipment: Final utility connections to
equipment under this section including waste shall be provided under section

entitled "Plumbing" and "Interior Wiring Systems".

3. SUBMITTALS: Conform to submittal provisions of section entitled
"General Requirements for Medical Equipment", including the following:

3.1 Equipment Lists and Manufacturer’s Literature: Seven copies of
printed specifications and installation requirements for each item shall be
submitted to end approved by the Contracting Officer.
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3.2 Shop Drawings: Diagrammatic drawings and detailed utility
connection drawings for items: X-7700, M-5581,M-5582, M-5579, X-5300, X-5301,
X-5302, M-5583 and M-5580 shall be submitted to and approved by the
Contracting Officer. Submit five sets of shop drawings for each item.

3.3 Certificates: Submit for Items X-3800, X-3830, X-3900, X-3930,
X-3960, X-4000, X-010, X-5300, M-5579, M-5580, M-7700, M-5582 and M-5583.

3.3.1 Leakage Certificate: Furnish documents certifying that the
maximum ballast leakage for each section of each type of film illuminator
specified does not exceed 25 micro amps.

4. MATERIALS AND COMPONENTS:
conform, to the following:

Except as specified otherwise herein,

4.1 Aluminum Alloy: Equivalent in ultimate tensile, yield and shear
strengths to Alloy 6063-T5 or 6063-T6, conforming to ASTM B221.

4.2 Carbon Steel: Conform to ASTM A568, cold rolled sheets, commercial
bright finish. Stretcher level sheets 16 gauge and lighter.

4.3 Stainless Steel: ASTM A167, Class 301, 302 or 304.

5. INSTALLATION: Conform to installation provisions of section entitled
"General Requirements for Medical Equipment".

6. FIELD TESTS AND INSPECTION:

6.1 Procedure: Perform in accordance with reference specifications.

6.2 Inspections: Examine each item for visual defects and conformance
to specifications.

-"!:i 6.3 Tests: Test each item to insure that the equipment is operational
and conforms to specification requirements.

7. ITEMS:

7.1 Item X-3150, Rack, Apron and Glove:

7.1.1 Rack, wall mounted, for holding aprons and gloves in x-ray rooms.

7.1.2 Include the following:

(a) Mounting bracket, 10 inches wide by 12-7/8 inches high, cold
rolled steel, enamel finish.

(b) Cylinder; chrome plated steel;
aluminum.

glove holders anodized
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support arm for aprons, 2-I12 inch diameter by 27

holders (2) for gloves.

Install where indicated on drawings-

OO, ltn, Film Loading, Radiographic Film:

open,

ball be a cabinet suitable for storing and sorting

of medical radiographic film. Cabinet finished dimensions

18 to 19 inches long (across face), from 15 to 22 inches wide

ad 3-I/2 to 36 inches high.

Y.nclude the following:

(a) Base cabinet section fabricated of carbon steel, with

.lahe sides, complete with raised base.

(b) Swing-out bin, flush mounted, with exposed to exterior front

panel plainly marked ,’FILMS". Counterbalance unit mount with continuous piano

tle hinge along lower edge.

(c) Spacers, built-in dividing bin into 6 equal compartments each

approximately 15-I/2 inches wide x 2-I/q inches front to back x 20 inches

deep.

(d) Inserts, at least 5, removable, suitable for adapting the

divided spaces to accept film boxes in sizes of q x 5 inches, 5 x 7 inches,

6-I/2 x 8-I/2 inches, 8 x 10 inches, 7 x 17 inches, 9-I/2 x 9-I/2 inches, 10 x

12 inches, 11 x lq inches, and lq x 17 inches, all with box tops flush with

top of bin.

(e) Limit switch, 300 volt, 80 Hz, AC, located in cabinet back,

ready for connecting in series with darkroom white light so that these lights

will be automatically extinguished when bin is opened.

7.2.3 Disposition: Install where indicated on drawings.

7.3 Item X-1600, Transfer Cabinet, Cassette:

7.3.1 Transfer cabinet shall be a four door, double compartment unit,

suitable for through the wall transfer of radiographic film cassettes,

approximately 2q-3/q inches high x 23 inches long (across face) x 19 inches

wide (front to back).

7.3.2 Include the following:

(a) Automatic interlock doors, preventing both doors of a common

compartment from being opened at the same time.
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(b) Label Doors: "EXPOSED" and "UNEXPOSED".

(c) Automatic signal device, activated when one or more standard
5 x 7 inch or larger cassettes are in respective compartment, including a
plug-ln type transformer with 6-foot line cord. Signal consisting of the
following:

(I) Light system, mounted over doors of transfer cabinet,
consisting of a white light on side of transfer cabinet opposite darkroom,
lighted when compartment designated as "unexposed" is occupied and a colored
light on darkroom side of box, lighted when compartment designated as
"exposed" is occupied.

(2) Colored light including an adjustable dimmer. The light
safe for up to 2 minutes to unprotected high-speed medical radiographic films
when exposed at a distance of 24 inches from light source and light is set at
maximum intensity.

(d) Voice passage, light and radiation baffled.

(e) Installation accessories including rough-in frame, brackets
and trim.

(f) Lead lining, providing protection of complete assembly equal
to or greater than protection at wall within which it is indicated, 1/16 inch
minimum.

7.3.3 Disposition: Install where indicated on drawings.

7.4 Item X-3800, Illuminator, Radiographic Film, Single Panel:

7.4.1 Illuminator shall be a non-explosionproof, single panel, wall
recessed, fluorescent fixture, overall dimensions approximately 20 inches high
x 19 inches across face x 5 inches front to back, conforming to GG-I-446, Type
IV units.

7.4.2 Include the following:

(a) Finish of front metal trim, enameled steel.

(b) Trim for recessed installation.

(c) Service Characteristics: 120 volt, 60 Hz, AC; low leakage
ballast.

7.4.3 Disposition: Install where indicated on drawings.
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7.5 Item X-3830, Illuminator, Radiographic Film, Single Panel:

7.5.1 Illuminator shall be non-explosionproof, single panel, wall
surface mounted, fluorescent fixture, overall dimensions approximately
inches high x 13 inches across face and 5 inches front to back, conforming to
GG-I-6, for Type I units.

7.5.2 Include the following:

(a) Exposed finish of case, enameled steel.

(b) Line cord, 3 wire with grounded plug.

(c) Mountin hardware.

(d) Service Characteristics: 120 volt, 60 Hz, AC; low leakage
ballast.

7.5.3 Disposition: Install where indicated on drawings.

7.6 Item X-3900, Illuminator, Radiographic Film, Double Panel:

7.6.1 Illuminator shall be a non-explosionproof, double panel, wall
recessed, fluorescent fixture, overall dimensions approximately 20 inches high
x 30 inches across face x 5 inches front to back, conforming to GG-I-6, for
Type IV units.

7.6.2 Include the following:

(a) Finish of front metal trim, enameled steel.

(b) Trim for recessed installation.

(c) Service Characteristics: 120 volt, 60 Hz, AC; low leakage
ballast.

7.6.3 Disposition: Install where indicated on drawings.

7.7 Item X-3930, Illumlnator, Radiographic Film, Double Panel:

7.7.1 Illuminator shall be a non-exploslonproof, double panel, wall
surface mounted, fluorescent fixture, overall dimensions approximately 18
inches high x 27 inches across face x 5 inches front to back, conforming to
GG-I-qq6, for Type III units.

7.7.2 Include the following:

(a) Exposed finish of case, enameled steel.

(b) Line cord, 3 wire with grounded plug.
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(c) Mounting hardware.

ballast.
(d) Service Characteristics: 120 volts, 60 Hz, AC; low leakage

7.7.3 Disposition: Install where indicated on drawings.

7.8 Item X-3960, Illuminator, Radiographic Film, Eight Panel:

7.8.1 Illuminator shall be an assembly of two -film size
non-explosionproof continuous surface viewing units mounted in tandem ( over
) with wall bracket assembly and the bottom view panels tilted approximately
5 degrees from vertical; overall dimensions approximately 0 inches high x 60
inches across face x 20 inches front to back; conforming to GG-I-6, for Type
II units.

7.8.2 Include the following:

(a) Exposed metal surfaces of enameled steel.

(b) End panels fabricated of either plastic laminate covered
particle board or enameled steel.

(c) Shelf integral with assembly, located below bottom
illuminator, approximately 20 inches front to back for the full length of
unit, suitable for use in making notes and temporary holding of films not on
viewer.

(d) Switches, including one for each section on each illuminator
and two sets of remote switches, located under or on shelf.

(e) Wall mounting hardware.

(f) High intensity spot viewer device, manual type.

ballast.

(g) Line cord, 3 wire with grounded plug.

(h) Service Characteristics: 120 volt, 60 Hz, AC; low leakage

7.8.3 Disposition: Installation where indicated on drawings.

7.9 Item X-O00, Illuminator, Radiographic Film, Four Panel:

7.9.1 Illuminator shall be explosionproof, four film size, wall
recessed, fluorescent fixture, approximate overall dimensions of 28-I/2 inches
high x 60-3/ inches across face x 6 inches front to back; conforming to
GG-I-6, for Type IV units.
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7.9.2 Include the following:

(a) Front metal frame and trim, enameled steel.

(b) Trim for recessed installation.

(c) Diffusing panel, shatterproof.

(d) Power Characteristics: 120 volt, 60 Hz, AC. Wiring shall
enter unit through top, more than 5 feet above finished floor; low leakage
ballast.

7.9.3 Disposition: Install where indicated on drawings.

7.10 Item X-010, Illuminator, Radiographic Film, Four Panel:

7.10.1 Illuminator shall be a non-explosionproof, four film size, wall
surface mounted, fluorescent fixture, approximate overall dimensions of 20

inches high by 62 inches across face by 5 inches front to back, conforming to
GG-I-6, for Type IV units.

7.10.2 Include the following:

ballast.

(a) Exposed surface of case, enameled steel.

(b) Line cord, 3 wire with grounded plug.

(c) Service Characteristics: 120 volt, 60 Hz, AC; low leakage

7.10.3 Disposition: Install where indicated on drawings.

7.11 Item X-7700, Tank, Developing, Radiographic Film:

7.11.1 Tank assembly, refrigerated type, non-splashproof, single
compartment unit, for manually developing, fixing and washing medical

radiographic films; approximate overall dimensions of 40 inches high by 20
inches from front to back. Conform to WW-P-54I/7 and ASTM A167.

7.11.2 Include the following:

(a) Cabinet construction, Type 316 stainless steel, hell-arc
welded and chemically passivated, with tank insulated, assembly reinforced and
legs provided with corrosion resistant adjustable leveling feet.

(b) Refrigeration unit, integrally located, mounted on
appropriate isolators, including thermostatic control, water cooled condenser
and cooled water storage tank; capable of delivering up to 25 GPH 68 degree F.
water when incoming water is 80 degrees F.
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(c) Waste piping, pre-installed, acid resistant, including
overflow drain, drain valve, coupllns and fittings.

(d) Inserts, solution tanks, two, each with 5 gallon capacity.

(e) Tank covers, for coverir full tank openir and all inserts,
Type 316 stainless steel.

(f) Valve, thermostatic, WW-P-5ql/7, Type T, assembly for wall
surface mounting, I through 5 GPH at q5 psi, with integral dial thermometer,
diverter valve and spray hose unit for cleaning tank and components.

7.11.3 Service Characteristics:

(a) Cold water, I/2 inch NPT.

(b) Drain, I-I/2 inch NPT.

(c) 120 volt, 60 Hz AC.

7.11.q Disposition: Install where indicated on drawings.

7.12 Item M-5581, Sink, Print, Photographic:

7.12.1 Sink, Photographic, for processing prints, 20 inch by 2q inch
tray capacity, Model B-3072; 35-I/2 inches deep, 75-I/2 inches wide, and

7-inch high sink section; unit 36 inches high with q-inch high backsplash.
Conform to ASTM A167.

7.12.2 Include the following:

(a) Type 316 stainless steel including stand.

(b) 3-inch thick backsplash for plumbing.

(c) I/2-inch thick bottom insulation.

(d) Flat and level sink bottom.

(e) Recessed stainless steel drains.

(f) Stainless steel stand with gussets for shelving and four

point leveli feet.

(g) Thermostatic valve WR-3; I/2-inch hot and cold water lines,
I-I/2 inch drain.

7.12.3 Disposition: Install where indicated on drawings.



7.13 Item M-5582, Washer, Print, Automatic:

7.13.1 Washer for Automatic Processing of Prints; capacity of

prints, 8 x 10 inch, at one time; Model M-, stainless steel stand.

7.13.2 Include the following:

(a) Type 316 stainless steel construction.

(b) Cylinder, C.R.S.

pneumatic.

(c) Seamless, smooth, polyethylene tank.

(d) Triple action print washing; mechanical, hydraulic and

(e) Automatic controls.

(f) Electrical characteristics, 115 volt, 1 phase, 60 Hz.

(g) I/2 inch cold water llne, I/2 inch hot water line.

(h) Drain, I-I/2 NPT.

7.13.3 Disposition: Install where indicated on drawings.

7.14 Item M-5579, Processor, Film, Color:

7.I.I Processor for Color Film for Medical Photography: 3-I/2 gallon

capacity for sheet and roll film.
base; 26 inches deep, 4-I/2 inches wide, and 5 inches high.
compressor.

7. I.2 Include the following:

Model CP-823 with stainless steel stand and
Provide air

(a) Type 316 stainless steel construction.

(b) Heliarc welded water Jacket and tank.

(c) Automatic 7 gallon GPM thermostatic valve.

(d) Process tanks including light-tight covers.

(e) uick dump wash tank.

(f) P.V.C. drain manifold.

(g) Solid-state gas burst time, adjustable.

(h) P.V.C. water inlet and recirculation fittings.
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(i)

(J)

(k) Internal plumbing fittings,
sweat solder copper.

Gas burst distributors, built-in, to each tank.

Recirculation system, P.V.C., factory installed fittings.

for nitrogen/air and water;

(i) Insulated water Jacket.

(m) Adjustable nitrogen/air controls.

(n) Combination rack for sheet and roll film.

(o) Air compressor, oll free, remote location:

(I) Automatic nltrogen/air system; with piping installed
from compressor to two remote processors.

(2) 5184 cubic inches of air delivered to 10-gallon tank.

(3) Automatic pressure switch; on at 35 psig and off at 50
psig.

(4)

(5)

valve, and check valve.

7.14.3

Compressor mounted on 12 gauge ASME tank.

Thermal protection for single phase motor.

Filter, safety valve, gauge, pressure switch, shut-off

(7) Nitrogen/air timer.

(p) Controls and starters.

Service characteristics:

(a) I/2-inch cold water line, male (processor).

(b) I/2-inch hot water llne, male (processor).

(c) I/2-inch nltrogen/air lines, compressor to processors.

(d) 1-1/2-inch drain, (processor).

(e) 115 volt, 50/60 cycle, 5 amp, AC (processor).

(f) 208 volt, phase, 60 Hz, AC (compressor motor).
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7.14. Disposition: Install where indicated on drawings.

7.15 Item X-5300, Processor, Film, X-Ray:

7.15.1 Processor shall be suitable for automatically developing, fixing,
washing and drying medical radiographic films at 90 seconds per film, at least
230, I inch by 17 inch films per hour. A cabinetized unit, roller transport
type, for locating in a lighted room and be fed from a darkroom through an
opening in the wall.

7.15.2 Include the following:

(a) Cabinet with chemical resistant finish and removable panels
to facilitate servicing.

(b) Controls, automatic, accessible from feed side of unit.
Include integral or separate power switch and replenisher status indicators.

(c) Water saver controls, accessible from feed side of unit, to
reduce water demand.

(d) Valve, thermostatic, WW-P-541/7, Type T, for wall surface
mounting, through 5 GPM at 45 psi, with integral dlal thermometer.

(e) Exhaust hose, flexible, acid fume resistant tubing, at least
10 feet long.

system.
(f) Provide for attachment and connection to silver recovery

(g) Chemical supply tubing, plastic, resistant to harm from
chemicals, to run from chemical tank spout to processor fitting in underfloor
conduit installed by other trades.

(h) Lightproof stripping, compressible foam, resilient material
suitable for application to either the perimeter of rough opening or edge of
unit’s face. Apply so that, with processor placed against opening, this
material will provide a lightlock.

(i) Pipe and fittings, PVC, to assemble as an "L" shaped line
connected to face of processor at waste opening, allowing waste flushed from
processor to discharge directly over floor drain. Install to provide a inch
minimum air gap between discharge end of pipe and drain.

(J) Service Characteristics:

(I) Electrical: 120/208 volt, 60 Hz, 3 wire, AC.

(2) Hot and cold water, to thermostatic valve with at least
30 but not more than 65 pounds pressure.
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(3) Floor drain, 2 inches, interrupted.

(k) Filters, installed between mixing valves and the processor.

7.15.3 Disposition: Install where indicated on drawings.

7.16. Item X-5301, Processor, Film, X-Ray:

7.16.1 Automatic Processor fitted for addition and connection to

Government furnished daylight processing system. Processor shall be

freestanding.

7.16.2 Include the following:

(a) Processor shall be as previously specified in this section,

paragraphs 7.15 thru 7.15.2 (omit requirements of 7.15.2 and ).

(b) Adaptors and accessories required for compatible and

permanent connection to Daylight Processing System.

(c) Vent, water and drain lines installed under unit and thru

the floor.

7.16.3 Disposition: Install where indicated on drawings.

7.17 Item X-5302, Processor, Film, X-Ray:

7.17.1 Automatic Processor fitted for attachment and connection to

Government furnished chest x-ray apparatus. Processor shall be freestanding

on three sides and connected to chest unit at film receiving end.

7.17.2 Include the following:

(a) Processor shall be as previously specified in this section,

paragraphs 7.15 thru 7.15.2 (omit requirement of 7.15.2 ).

(b) Adaptors and accesories required for compatible and

permanent connection to chest x-ray apparatus.

(c) Vent, water and drain lines installed under the unit and

thru the floor.

7.17.3 Disposition: Install where indicated on drawings.

7.18 Item X-7951, Tank Replenisher:

7.18.1 Replenisher Tank for chemicals to service automatic processors,

remote location, 55 gallon capacity.
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Include the following:

Top lld.

Spout.

Plastic tank oonstruetlon.

7.18.3 Disposition: Install in precast terrazzo receptors where
indicated on drawings.

7.19 Item X-7952, Tank, Replenisher:

7.19.1 Replenisher Tank for chemicals to service automatic processors,
remote location, 14 gallon capacity.

7.19.2 Include the following:

(a) Top lid.

(b) Spout.

(c) Plastic tank construction.

7.19.3 Disposition: Install in precast terrazzo receptors where
indicated on drawings.

7.20 Item X-1500, Holder, X-Ray Film Cassette: (Category "El"
Equipment, Refer to Section 11797 par. 6.17).

7.20.1 Holder, wall mounted with inch scales, for supporting cassettes
in the vertical position.

7.20.2 Include the following:

listings.

(c)

(d)

(e)
4-I/2 inches deep.

channels.

Enameled steel and stainless steel construction, UL and CSA

Grid holder.

Spring action vertical lock.

Carriage safety interlock switch.

Approximate size: 13-I/2 inches wide by 50 inches high by

(f) Inch and centimeter scale height indicators and grid
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7.20.3 Disposition: Where units are indicated on drawings, provide wall

reinforcir for high and low attachment.

7.21 Item M-5580, Processor, Film, Black and White:

7.21.1 Film Processor, for black and white, sheet or roll film, 3-I/2

gallon capacity. Model BW-81 with stainless steel stand and base; 26 inches

deep, -I/2 inches wide, and 5 inches high.

7.21.2 Include the following:

(a) Type 316 stainless steel construction.

(b) Nitrogen burst system, 3 tanks, one wash.

(c) Internally braced, heliarc welded, tank leveling shelves,
copper piping, with internal fittings connected.

(d) P.V.C. burst distributors.

(e) Base leveling screws.

(f) Four process tanks, one wash.

(g) Distributors installed on each tank.

(h) Pressure reEulator.

(i) Individual shut-off valves, each gas burst tank.

(J) Adjustable timers; off/on continuous switch.

(k) Automatic temperature control; water output gauge; volume

control valves; auxiliary tempered water outlet; vacuum breakers installed.

(i) Rotary, quick dump valve.

(m) Sheet and roll film racks.

Service characteristics:7.21.3

7.21 .,

(a)

(b)

(c)

(d)

Disposition:

I/2-inch hot and cold water lines to temperature control.

I/2-inch gas connection to remote air compressor.

1-1/2-inch drain, I.P.S.

115 volt, 50/60 cycle, 5 amp, AC.

Install where indicated on drawings.
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7.22 Item M-5583, Water Chiller, Print Sink:

7.22.1 Water Chiller for Temperature Control Devices and Processing
Sinks: Unit encased in stainless steel housing, 14-I/4 inches deep, 33-3/4
inches wide, and 16-I/8 inches high. Deliver 68 degree F. water automatically
to sinks from 85 degree incoming water, factory set.

7.22.2 Include the following:

(a) Condenser, water-cooled, hermetically sealed.

(b) Holding tank, stainless steel, 9 gallon capacity.

(c) Temperature control, automatic.

(d) Mixing valves and bypass valves.

(e) Internal thermostat, adjustable.

(f) Piping from unit to sinks, installed.

7.22.3 Service Characteristics:

7.22.4

(a)

(b)

(c)

(d)

Disposition:

3/8-inch water input.

3/8-inch cold water output, drain.

I/2-inch input drain, condenser.

115 volt, 50/60 cycle, phase, 11 amp, AC.

Install where indicated on drawings.

---END---
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SECTION 11797. GOVERNMENT FURNISHED MEDICAL AND DENTAL EQUIPMENT,
CONTRACTOR ROUGH-IN AND GOVERNMENT INSTALLED, AND
CONTRACTOR INSTALLED

I. DESCRIPTION: This section includes the rough-in for Government

furnished and Government installed equipment, and the installation of

Government furnished equipment not specified under section entitled

"Government Furnished and Contractor Installed Existing Medical Equipment".

2. RELATED WORK SPECIFIED ELSEWHERE:

2.1 General Requirements: Conform to all provisions of section entitled

"General Requirements for Medical Equipment".

2.2 Service Connections to Equipment: Final utility connections to

equipment under this section (including waste) are provided under the relevant

sections of this specification governing the utility.

2.3 Items Installed by Other Sections: Items installed under other

sections are so designated under the specific item.

3. SUBMITTALS:

3. Manufacturer’s descriptive literature including connection

requirements and operating instructions will be furnished to the Contractor by

the Contracting Officer upon delivery of the equipment to the Contractor,

including available shop drawings.

3.1.1 Contractor shall verify Job conditions affecting the work,

including Job measurements, rough-in requirements, and relation to work of

other trades. Coordinate provided shop drawings.

EQUIPMENT:

4.1 Government Furnished, Government Installed Equipment:

4.1.1 Rough-in items scheduled as Government furnished and Government

installed equipment, items scheduled Category "El", refer to specific item

under articles entitled "ITEM" in this section for extent of requirements.

4.2 Government Furnished, Contractor Installed Equipment:

4.2.1 Install items scheduled as Government furnished and Contractor

installed equipment, items scheduled Category "E2", refer to specific item

under articles entitled "ITEM" in this section for extent of requirements.

4.2.2 Work includes labor, transportation, materials, tools, appliances,

and utilities necessary.
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5. ROUGH-IN; INSTALLATION:

5.1 General: The following requirements apply as applicable to the

Category of the equipment furnished, "Category E1 and E2" as defined

hereinbefore, the Contractor is responsible for rough-ln only of Category "El"

equipment, and responsible for rough-in and installin of Category "E2"

equipment.

5.1.1 Coordinate work of this section with related work of other

sections whose work abuts, adjoins, or is in any way affected by or related to
work under this section, to obtain proper installation of all items.

5.1.2 Verify pipe connection sizes and locations shown on the plans and

any available roughing-in diagrams with the actual equipment to be installed.

5.2 Protection for Equipment and Materials:

5.2.1 Utilities: Close pipe openings with caps or plugs and protect

electrical work as necessary.

5.2.2 Equipment: Tightly cover and protect equipment against dirt,

water, and mechanical or chemical injury.

5.2.3 Damnge to Government property due to fault or negligence of the

Contractor shall be repaired or replaced at no additional expense to the

Government.

5.3 Equipment Installation General:

5.3.1 Locations: The location of the Government furnished equipment is

indicated on the drawings.

5.3.2 Roughing-In: Rough-in utility service at walls, ceilings, or

floors as necessary for each piece of equipment.

5.3.3 Installation: Install equipment as directed by the equipment

manufacturer. Work shall be assembled and installed in harmony with other

trades.

.q Cutting and Repairing:

.q.1 Work shall be carefully laid out in advance.

5..2 Make repairs to piping with new materials. No caulking or screwed

Joints or holes acceptable.

6. ITEMS (CATEGORY "El" EQUIPMENT) (Rough-in only):

6.1 Item X-5350, Processor, Film, Rad. Dental:
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6. I. I Automatic table model for processing dental x-ray film with
thermostatic mixing valve, electric plug-in. Provide 3/8 inch hot and cold
water cocks with serrated tips in wall over countertop.

6.1.2
drawings.

Disposition: Provide utility services where indicated on

6.2 Item X-650, X-Ray Apparatus, Dental:

6.2.1 Wall mounted dental radiographic unit; 15 MA, 90 KVP, 120 volt, 60
Hz, AC; 2100 watts; wall mounted control unit located separate from wall
mounted folding bracket.

6.2.2 Disposition: Reinforce walls to support wall mounted radiographic
unit as indicated on drawings. Empty conduit, wall boxes and electrical
services shall, be provided and Installed where indicated on drawings.
Surround built-ln wall boxes with lead protection.

6.3 Item X-6500, X-Ray Apparatus, Dental Panographic:

6.3.1 Radiographic unit, dental, panographic, 10 MA, 9 KVP, 110 volt, 10
amp, 200 watts; motor driven chair.

6.3.2 Disposition: Empty conduit and boxes in walls and floor, and
electrical service shall be provided and installed where indicated on
drawings. Surround wall boxes with lead protection.

6. Item X-6171, X-Ray, Heavy duty fluroscopic unit with single plane:

6..I X-ray apparatus, fluroscopic unit with single plane, special
procedures, 850 MA, 150 KVP, 600 volt, 100 amp, 60 Hz, .three phase, 12 pulse,
AC, including accessories.

6..2 Disposition: Empty conduit and boxes in walls, ceiling and floor;
main cut-off switch and electrical service at proper voltage; and lead
protection surrounding wall boxes shall be provided and installed where

on drawings.indicated

6.5 Item X-6200, X-Ray Apparatus, Radiography:

6.5.1 X-ray apparatus for General Radiography, 600 MA, 120 KVP, 60 Hz,
80 volt, 100 amp, three phase AC, including accessories. Federal
Specification No. GG-X-635D.

6.5.2 Disposition: Empty conduit and boxes in walls, ceiling and floor;
main cut-off switch and electrical service at proper voltage; lead protection
surrounding wall boxes shall be provided and installed where indicated on
drawings.

6.6 Item X-5100, X-Ray Chest Unit, 600/800 MA:
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6.6.1 Automatic chest unit, freestanding, floor mounted, with tube
stand, changer and transporter system for use with Daylight Processing System.
Up to 1000 MA at 100 KVP and 600 MA at 150 KVP, MA and KVP selections;
generator rated at 100 KW. 80 volt, three phase, 60 Hz, 100 amp, AC,
including accessories.

6.6.2 Disposition: Empty conduit and boxes in walls and floor; main
cut-off switch and electrical service at proper voltage shall be provided and
installed. Provide underfloor vent, water and drain line to service automatic
processor attached to this unit. Install where indicated on drawings.

6.7 Item X-6800, X-Ray, 800 HA, Rad/Fluo/TV:

6.7.1 X-ray apparatus, radiographic and fluoroscopic with television
chain and video tape recorder; 850 MA, 150 KVP; 600 volt, 100 amp, 60 Hz,
three phase, AC, 12 pulse, including accessories.

6.7.2 Disposition: Empty conduit and boxes in walls, ceiling and floor;
main cut-off switch with electrical service at proper voltage; lead protection
surrounding wall boxes shall be provided and installed where indicated on
drawings.

6.8 Item X-6530, X-Ray, 600 MA, Urological:

6.8.1 X-ray apparatus, urological, radiographic for cystoscopic rooms;
300 MA, 150 KVP, 230 volt, single phase, 60 Hz, 195 amp, AC, with 5 KVA
maximum, including accessories.

6.8.2 Disposition: Empty conduit and boxes in walls and floor; main
cut-off switch and electrical service at proper voltage; lead protection
surrounding wall boxes shall be provided and installed where indicated on
drawings.

6.9 X-Ray Apparatus Accessories:

6.9.1 Accessories for x-ray apparatus including transformers,
generators, control panels, rotor controls, universal system cabinets,
flurocon cabinets, F.C. programmers and automatic collimators, etc. are
located and identified on the drawings and equipment schedules.

6.9.2 Disposition: Provide lead protection for devices in lead-lined
walls; floor cut-outs in slabs for boxes; closure, trim and furring for x-ray
accessories and cabinets which are shown recessed and flush with finished
walls. Provide wall reinforcing and install trim closure strips and furring
for recessed equipment.

6.10 Item X-1717, Cassette, Unloader, Daylight:
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6.10.1 Cassette Unloader, Daylight, freestanding, mobile, approxlmately

21 inches deep, 28 inches wide and I inches high, complete with transport

feeder.

6.10.2 Disposition: Provide electrical outlet for each unit with 110

volt, 60 Hg, AC, one phase service. Install where indicated on drawings.

6.11 Item X-1711, Dispenser, Film, lq Inches by 17 Inches, Day:

6.11.1 Dispenser for I inch by 17 inch film, Daylight System, wall

mounted, 100 film capacity, 9-I/3 inches deep by 21-I/2 inches wide by 51-7/12

inches high.

611.2 Disposition: Provide 115 volt, 60 Hz, one phase, AC, 2 amp

electrical service for unit. Surround electrial box with lead protection when

located in lead-llned walls. Install service to units where indicated on

drawings.

6.12 Item X-1712, Dispenser, Film, 11 Inches by I Inches:

.12.1 Dispenser for 11 inch by I inch film, Daylight System, wall

mounted, 100 film capacity, 9-1/3 inches deep by 21-I/2 inches wide by 51-7/12

inches high.

6.12.2 Disposition: Provide 115 volt, 60 Hz, one phase, AC, 2 amp

electrical service for unit. Surround electrical box with lead protection

when located in lead-lined walls. Install service to units where indicated on

drawings.

6.13 Item X-1713, Dispenser, Film, 10 Inches by 12 Inches.

6.13.1 Dispenser for 10 inch by 12 inch film, Daylight System, wall

mounted, 100 film capacity, 9-I/3 inches deep by 17-I/2 inches wide by 4

inches high.

6.13.2 Disposition: Provide 115 volt, 60 Hz, one phase, AC, 2 amp

electrical service for unit. Surround electrical box with lead protection

when located in lead-lined walls. Install service to units where indicated on

drawings.

6.14 Item X-1715, Dispenser, Film, 8 Inches by 10 Inches:

6.1.I Dispenser for 8 inch by 10 inch film, Daylight System, wall

mounted, 100 film capacity, 9-I/3 inches deep by 17-I/2 inches wide by 4
inches high.

6.1.2 Disposition: Provide 115 volt, 60 Hz, one phase, AC, 2 amp

electrical service for unit. Surround electrical box with lead protection

when located in lead-lined walls. Install service to units where indicated on

drawings.
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6.15 Item X-9800, System, Diagnostic, Ultra Sound:

6.15.1 Diagnostic Ultra Sound System, mobile, electrically operated,120 volt, 60 Hz, AC. For use in Nuclear Medicine and OB/GI Clinics.Consists of motorized bed and scanner, and separate electronics console, for
imagining in Eehoencephalography, Echocardlgraphy, and Echotomography (A/Mode
M/Mode and B/Scan).

6.15.2 Disposition:
indicated on drawings.

Provide electrical service and wall outlet where

6.16 Item M-555, Irradiation Treatment Booth:

6.16.1 Unit consists of a folding light cabinet to provide uniform body
surrounding exposure from UVA lamps for dermatological therapy. Conform toNFPA.

6.16.2 Service Characteristics:

(a) 120 Volt, phase, 3 wire grounded for plug in of pigtail
cord attached to unit.

6.16.3 Disposition:
indicated on drawings.

Provide electrical service and wall outlet where

6.17 Item X-1500, Holder-Xray Film Cassette:

6.17.1 Holder, wall mounted, with inch scales, for supporting cassettes
in the vertical position. Unit to be integrated with the automated
columnation system on x-ray equipment.

6.17.2 Disposition: Provide wall reinforcement for attachment of units.

7. IT4S (CATEGORY "E2" EQUIPMENT): (Rough-in and installation)

7.1 Item S-770, Sterilizer, Instrument, Steam:

7.1.1 Sterilizer shall be direct steam heated, single door cabinet,freestanding, with 16 inch by 16 inch by 26 inch chamber unit. Suitable forsterilization of packs, wrapped and unwrapped instruments or utensils andflasked liquids, utilizing steam as the sterilizing agent. Approximately 73inches high, 2 inches wide and 25 inches deep. Equipped with automaticcontrols and instrumentation.

7.1.2 Service Characteristics:

(a) Electrical: 120 volt, 60 Hz, one phase, AC.

(b) Steam: 3/8 inch NPT (50 to 80 pslg); return 3/8 inch NPT

05-77-7526
11797 6



(c) Cold Water: 3/8 inch NPT (20 to 50 pslg).

(d) Drain: 1 I/2 inch ODT.

(e) Condensate to waste.

7.1.3 Disposition: Install where indicated on drawings.

7.2 Item M-9050, Cleaner, Washer, Ultrasonic:

7.2.1 Washer-Cleaner Ultrasonic (solid state generator) type,

washer-cleaner, two compartment (washer and rinse/dryer), freestanding

console, approximately 60 inches wide by 24 inches to 30 inches deep (front to

back) by 39 inches high, for cleaning metal, glass, plastic or rubber, meeting

FCC and OSHA standards.

7.2.2 Service Characteristics:

(a) Cold Water: 3/4 inch NPT (30 to 60 psig).

(b) Hot Water: 314 inch NPT (30 to 60 psig), 140 to 160 degrees

(c) Deionized Water: I/2 inch NPT (40 to 60 psig), Type I.

(d) Waste: I-I/2 inch.

(e) Electrical: 208 volt, 60 Hz, one phase, AC, 45 amp, neutral

and ground power plug and outlet.

7.2.3 Disposition: Install where indicated on drawings.

7.3 Item S-2200, Sterilizer, Pre-Vacuum, Steam, Mechanical Air Removal,

with Carts:

7.3.1 Sterilizer shall be a steam heated, mechanical air removal type,

double door unit, recessed through two walls, pre-vacuum, rectangular chamber,

24 inches wide by 36 inches high by 48 inches deep. A unit suitable for

sterilization of packs, wrapped and unwrapped instruments and utensils and

flasked liquids, utilizing steam saturation as the sterilizing agent; unit

conforming to GG-S-1343, Size 3, Style D; equipped with automatic condenser,

automatic controls and instrumentation.

7.3.2 Service Characteristics:

(a) 2081440 volts, 60 Hz, hree phase, AC for vacuum pump.

(b) 120 volts, 60 Hz, single phase, AC for automatic controls.

(c) 120 volt, 60 Hz, single phase., AC for unit.

(d) Cold and Hot Water: 3/4 inch.
05-77-7526
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(e) Steam Supply and Return: I/2 inch.

(f) Condensate return to source.

(g) Waste Drain: I-I/2 inches.

7.3.3 Disposition: Install where indicated on drawings, including trim
and closure strips, tops and sides, both wall faces.

7.4 Item S-I010, Sterilizer, Dry Heat, Electric:

7.4.1 Sterilizer shall be an electrically heated, gravity convection
type, floor mounted unit with chamber size of approximately 19 inches by 14
inches by 19 inches, unit suitable for processing heat stable and moisture
labile materials, using dry heat as the sterilizing agent. Cabinet 29 inches
by 23 inches by 64 inches. Equipped with automatic controls and
instrumentation.

7.4.2 Service Characteristics:

(a) 208 volt, three phase, 60 Hz, AC; controls, 110 volts, 60 Hz,
one phase, AC.

(b) Provide a main power switch or a button "off" switch that
will shut off all electrical power.

7.4.3 Disposition: Install where indicated on drawings.

7.5 Item $-3131, Sterilizer, Ethylene Oxide:

7.5.1 Sterilizer shall be a gas type, double door, recess mounted
through two walls, rectangular chamber, 24 inches wide by 36 inches high by 48
inches deep; an automatically controlled unit for sterilizing heat and
moisture sensitive items, using a mixture of ethylene oxide and halogenated
hydrocarbons as the sterilizing agent; equipped with automatic controls and
instrumentation. Unit shall conform to GG-S-1344 for Size 4, Style D.

7.5.2 Service Characteristics:

(a) Steam supply and (vented) condensate llne,: I12 inch, (50 to
80 psig, supply).

(b) Drain/waste: 1-1/2 inches.

(c) Cold Water: I/2 inch, 20 to 50 psig.

(d) Gas Connection: I/2 inch.

(e) Condensate to waste, I/2 inch.

05-77-7526
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(f) Connect item to dual gas cylinders at locations shown.

(g) Electrical: For controls, 120 volt, 60 Hz, AC; for vacuum
pump motor, 208 volt, 60 Hz, three phase, AC.

7.5.3 Disposition: Install where indicated on drawings Includin trim
and closure strips. Supervise installation and testing. Provide tops and
sides, both wall faces.

o 7.6 Item S-760, Aerator, Gas:

7.6.1 Aerator shall be a slnle door, rectangular chamber, 24 inches
wide by 36 inches high by 60 inches deep, recess mounted unit for
non-pressurized removal of ethylene oxide and freon gas from heat and moisture
labile materlals processed in ethylene oxide sterilizers. Equipped with
automatic controls and instrumentation. Cabinet, front to back, 70 inches.

7.6.2 Service Characteristics:

(a) Electrlcal: 208 volt, 60 Hz, 20 amp, three phase, AC;
controls, 120 volt, 60 H3, one phase, AC.

(b) Vent: 2-I/2 inches.

7.6.3 Disposition: Install where indicated on drawings, including trim
and closure strips, top and sides.

7 7.7 Item S-55, Washer/Decontaminator (Includes Conveyors):

7.7.1 Automatic pass-thru two door steam sterilizer designed to feed,
load, steam decontaminate and sterilize, and unload processing baskets;
chamber size, approximately 36 inches wide by 24 inches high by 29 inches
deep, or 25 inches wide by 18 inches high by 30 inches deep. Includes
installation of conveyors at loadi and unloadin ends.

7.7.2 Service Characteristics:

(a) Electrical: 208 volts, three phase, 60 Hz, AC; controls, 120
volt, 60 Hz, one phase, AC.

(b) Steam: inch, 50 to 80 psi.

(c) Cold Water: inch, 60 to 80 psi.

(d) Deionized Water: I inch, 20 to 50 psi.

(e) Air: I/2 inch, 80 psi.

(f) Drain, I/2 NPT

7.7.3 Disposition: Install where indicated on drawings, including trim
and closure strips, top and sides, both wall faces.

05-77-7526
11797 9



7.8 Item S-4172, Cleaner, Pressure Sensitive Materials:

7.8.1 Cleaner/Decontaminator system for anesthesia and respiratory
therapy equipment, floor mounted, freestanding stainless steel cabinet
approximately 30 inches wide by 24 inches deep by 36 inches high with above
top control panel. Equipped with automatic controls and instrumentation and a
complete self contained, chemical solution decontamination system.

7.8.2 Service Characteristics:

(a) Electrical: 115 volts, 60 Hz, one phase, AC, 15 amp.

(b) Water: I/2 inch NPT hot water, and I/2 inch NPT cold water
supply, with cut-off valves.

(c) Drain: 3 inch standpipe drain for solutions and water hose
drains.

7.8.3 Disposition: Install where, indicated on drawings, including
closure trim.

7.9 Item S-;220, Steriilzer, Steam:

7.9.1 Sterilizer shall be direct steam heated, single door, freestanding
cabinet with 20 inch by 20 inch by 38 inch chamber unit. Suitable for
processing laboratory supplies, culture media, contaminated waste and other
heat and moisture stable materials at temperatures of 100 to ;32 degrees C,
streaming steam (non-pressure) at ;00 degrees C, and heat-congulable and heat
sensitive materials between 78 and ;04 degrees C. Cabinet size, approximately
30 inches wide by 40 inches deep by 75 inches high. Unit shall conform to
Type III, Size 2, Style A, Federal Specification

7.9.2 Service Characteristics: (Install and connect.)

.(a) Electrical: ;20 volts, 80 Hz, single phase, AC.

(b) Steam: ;/2 inch NPT, 50 to 80 psig dynamic.

(c) Steam Return: ;/2 inch NPT to waste.

(d) Water and Drain: I/2 inch NPT cold water, 20 to 50 psig
dynamic; drain, I-I/2 inch NPT.

7.9.3 Disposition: Install where indicated on drawings.

7.10 Item S-3085, Sterilizer, ETO, Double Door (For future
installation):

7.10.; Sterlilzer shall be gas type, double door, recess mounted thru
two walls, with rack and shelves, rectangular chamber, ;6 inches by ;6 inches
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by 28 inches; an automatically controlled unit for sterilizing heat and
moisture sensitive items using a mixture of ethylene oxide and halogenated
hydrocarbons as the sterilizing agent; equipped with automatic controls and
instrumentation. Conform to Federal Specification GG-S-;3q, Size I, Style D.

supply.

7.;0.2 Service Characteristics:

(a) Steam Supply and (Vented) Return:

(f)
and heaters, 208 volt, 60 Hz, three phase, AC.

3/8 inch (50 80 psig)

(b) Drain-Waste: I-I12 inch ODT.

(c) Cold Water: 318 inch (20 50 psig).

(d) Gas Connection: I/2 inch, connect to dual gas cylinders.

(e) Condensate to waste.

Electrical: Controls, 120 volt, 60 Hz, AC; for pump motor

7.10.3 Disposition: Where this unit is indicated on drawings, cap
utilities and services at the floor and provide removable panels on both walls
of service chase.

7.11 Item S-3171, Washer, Cart, Automatic:

7.11.1 Cart Washer, Walk-In, Double Door Unit, suitable for
automatically washing, rinsing, and drying hospital utility utensils, delivery
plck-up and delivery carts, hospital metal equipment, high impact
thermoplastic containers, carts and cases. Designed and capable of washing
miscellaneous small component thermoplastic parts used in the container carts
and cases. Pass-thru model for pit mounting, 108 inches deep, 130 inches
wide, and 96 inches high, stainless steel finish exterior panels on three
sides.

7.;;.2 Service Characteristics:

(a) Chilled Water: inch, q5 degrees F., supply and return.

(b) Hot Water: 31 inch NPT, 25 psi, 110 degrees F. minimum.

(c) Steam: I-I/ inch NPT, 60 psi, 50 pounds per hour.

(d) Condensate Return: 31 inch NPT to source.

(e) Compressed Air: q0150 psi, -5 cfm.

(f) Drain: 3 inch NPT, in sump pit.
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(g) Exhaust: Connect to building exhaust outlet.

(h) Electrical: 208 volt, 3 phase, 60 Hz, wire, 39 amp.

7.11.3 Disposition: Install where indicated on drawings, and include
construction of sump and drain pit, floor recesses for slidin door tracks,
sloping concrete floor in wash chamber painted with epoxy coating, furringfrom top of unit to ceiling, and closure strips where unit abuts walls and
ceilings.

7.12 Item C0071, Sink/Worktop, Prefabricated:

7.12.1 Unit consists of prefabricated sink/work counter with skirts andaprons; exposed parts covered with plastic laminate, metal backsplash; unit
approximately 2 inches deep by 8 inches wide; canterlever mounted on wall
rails.

7.12.2 Assembly includes:

(a) Prefabricated plastic work top unit.

(b) Stainless Steel Sinks: (Single bowl for units designatedAW-I and two bowls for units designated AW-2 on the drawings.)

(c) Two metal standards, each 6 feet long for vertical surface
mounting at 8 inches on center.

(d) One horizontal rail to attach to metal standards for support
of canterlevered work top units.

(e) Sink fittings, wrist handles, gooseneck spout, drains,traps, valves, cut-off valves; drain pipe and hot and cold water piping toconnect to building stub-outs at wall.

7.12.3 Disposition: Install each unit where indicated on drawings.Installation includes permanent attachment of two vertical standards, surfacemounted to walls; attachment of the horizontal rail and the work top unit tothe standards; installation of sink bowl (or bowls) in counter top; assemblyand installation of all fittings, traps, valves, etc. required for sinks; andconnection of hot and cold water, and drain to building stub-outs.

7,
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SECTION 11798. PREFABRICATED AUDIOMETRIC ROOMS

I. APPLICABLE PUBLICATIONS: The followin publications of the issues

listed below, but referred to thereafter by basic designation only, form a

part of this specification to the extent indicated by the references thereto:

1.1 Military Specification:

MIL-J-6ID Jack, Telephone, General Specification for.

1.2 American Society for Testing and Materials (ASTM) Publications:

A366-72 Steel, Carbon, Cold-Rolled Carbon Sheet, Commercial

Quality.

C23-66(1972) Sound Absorption of Acoustical Materials in Reverberation

Rooms.

E90-75 Laboratory Measurement of Airborne-Sound Transmission Loss

of Building Partitions.

1.3 Veterans Administration Specification (VA):

X-1q38A Booth, Audiometric Exam.

2. RELATED WORK SPECIFIED ELSEWHERE:

2.1 General Requirements: Conform to all provisions of section entitled

"General Requirements for Medical Equipment".

2.2 Service Connections to Equipment: Final utility connections to

equipment under this section shall be provided under section entitled

"Interior Wirin6 Systems".

3. SUBMITTALS: Conform to submittal provisions of section entitled

"General Requirements for Medical Equipment", including the following:

3.1 Equipment Lists and Manufacturer’s Literature: Seven copies of

printed specifications and installation requirements for item M-0300 shall be

submitted to and approved by the Contracting Officer.

3.2 Shop Drawings: Dimensional, assembly and service connection detail

drawings for item M-0300 shall be submitted to and approved by the Contracting

Officer. Submit five sets of shop drawings for each item.

3.3 Certificates: Submit for Item M-0300.

4. MATERIALS AND COMPONENTS: Conform to VA specification X-1438, except

as specified otherwise herein.
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SECTION 11797. GOVERNMENT FURNISHED MEDICAL AND DENTAL EQUIPMENT,CONTRACTOR ROUGH-IN AND GOVERNMENT INSTALLED, AND
CONTRACTOR INSTALLED.

7. ITEMS (CATEGORY "E2" EQUIPMENT): (Rough-in and Installatlon)

At the end of paragraph 7.12, add the following new pararaphs:

7.13 Item M-8600, Cabinet, Wamln, Blanket and Solutlon:

7.13.1 Warming Cabinet shall be a two compartment, cabinet mounted,
steam heated unit, for storage of solutlons and blankets; approxlmately 2
inches font to back by 30 inches across face by 72 inches high. Unit shall
conforqa to VA Speclfloatlon X-1q37.

7.13.2 Unit includes:

(a) Top and lower compartment, steam heated.

(b) Lower storaEe compartment with 2, adjustable shelves.

(c) Automatic variable temperature controls, operating from 100
degrees F. to 180 degrees F., Includin heat light that glows to indicate
heater is in operation and oven temperature light with alarm.

(d) Finish of exposed to view surfaces, both interior and
exterior of cabinet, including door, shall be of satin finished stainless
steel.
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(e) Door swing, as indicated on drawings.

(f) Service Requirements:

(I) Steam: 3/8 lnch NPT, 30 to 60 psi.

(2) Electrical: 120 volt, 60 Hz, AC.

(3) Condensate, 3/8 inch, return to source.

7.13.3 Disposition: Install dere indicated on drawings.

7.1 Item L-2100, Dryer, Laboratory Glassware:

7.1.1 Dryer shall be an electrically heated, freestanding, cablnetized
unlt, for drying laboratory glassware consisting of petri dishes, beakers,
flasks, pipettes and metalware consisting of pans, basins, trays and bowls;
overall dimensions 33 inches across face x 30 inches front to back x 76 inches
high; conforming to W-O-830, Type II, Class 1, Style 1, except as otherwise
specified herein.

7.1.2 Unlt includes:

(a) Chamber capacity:
inches.

At least 28 inches x 26 inches x 55

Controls, automatic.

Single door, swing as indicated on drawings.

(d) Switch, door heater cut-off.

(e) Service characteristics: 208 volt, 3 phase, 60 Hz, AC.

7.1.3 Disposition: Install where indicated on drawings.

7.15 Item L-3010, Washer, Glassware and Utensil, Steam:

7.15.1 Washer shall be a steam heated, freestanding, cabinetized unit,
for washing laboratory glassware consisting of petri dishes, beakers, flasks,
pipettes of assorted sizes, and hospital metalware, consisting of bedpans,
basins, trays, urinals, bowls, and small cups; overall maximum dimensions 3
inches across face, 35 inches front to back, 80 inches high; conforming to VA
Specification X-I17, except as otherwise specified herein.

05-77-7526 AMEND. NO.
50





7. 5.2 Unit includes:

(a) Cabinet fabricated of welded stainless steel, with access

panel on loadin side to facilitate all servicing from front of unit. Exposed

to view stainless steel with satin finish.

(b) Wash compartment, enclosed in base cabinet, for liquid

detergent, with automatic dispensing system and means for determining

detergent level in system.

(c)

Cd)

Ce)

Cf)

(g)

Load capacity, 26 inches in diameter by 20 inches high.

Door, vertical sliding type.

Pre-treated water tank and pump, for dlstilled rinse water.

Vent system, exhaust throngh duct collar.

Controls, automatic, with adjustable cycles.
thermostatic control of hot water cycles.

Include

(h) Intregal water heat booster to provide 180 degree water.

(i) Load racks, baskets and devices, to provide for two complete

loads of each of the following products, when one load is being washed and the

other load is being loaded or unloaded: Pipettes, flasks, miscellaneous small

instruments, and miscellaneous small bowls. Load racks, baskets, and devices

to be completely compatible for use in the Dryer, Laboratory Glassware (Item

L-2100, Paragraph 7.1) without transfer of contents.

(J) Service Characteristics:

(I) Hot Water: 0 to 80 psi, I" inch line.

Cold Water: I/2 inch NPT.

(2) Pre-treated Water: 3/ inch NPT (20 to 50 psig).

(3) De-ionlzed water, 31 inch NPT.

() Steam: 30 to 80 psi, 80 to 270 pounds per hour, 3/

(5) Electrical: 120 volts, 60 Hz, AC.

(6) Condensate, I12 inch NPT, return to source.

(7) Drain, 2 inch NPT.

7.15.3 Disposition: Install where indicated on drawings.

inch NPT.
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7.16 Item M-3960, Washer, Equipment, Steam; Gun Se’

7.16.1 Steam Gun Set and Table for steam-water
heat and moisture resistant equipment items, wall mounl
B88 and ASTM B135.

7.16.2 Unit includes:

(a) Gun, squeeze action, fingertip control

(b) Mixln nozzle with pinpoint, pressuriz

(c) Low heat conductinE handgrips with wlr,

steam hose, 10 feet long.

(d) Polyethylene detergent tank 2-I/2 g
mounted, with 10 foot lon detergent hose constructed
hose.

(e) Strainer and regulator valve (detE
nozzle).

(f) Steam-water selector; brass pipes
steel manifold, wall mounted.

(g) Accessories: Protective gloves, one
brush and one 2 inch diameter stainless steel brush.

(h) Wall mounted, hinged fold down table,
inches deep, mounted 36 inches above floor. Fabrlcat
countertop and backsplash, foldin brackets with hemme.
supports. Top braced and supported with stainless steel
and hinged with continuous piano hlnes. Include al

mountinE. See details included in this section.

7.16.3 Service Characteristics:

(a) Steam: I/4 inch NPT condensate to drai

(b) Water: Cold, 1/4 inch NPT (30 to 40 ps

7.16.4 Disposition: Install where indicated on dra





5. INSTALLATION: Conform to installation provisions of section entitled

"General Requirements for Medical Equipment".

6. FIELD TESTS AND INSPECTIONS:

6.1 Inspection: Examine each item for visual defects and conformance to
specifications.

6.2 Tests: Perform tests on each audiometric booth in accordance with
VA specification X-I38.

7. ITEMS:

7.1 Item M-0300, Audiometric Examination Booth:

7.1.I Booth shall be prefabricated, approximately 78 inches high x 36
inches wide x 0 inches long inside, and 90 inches high x inches wide x 8
inches long outside; conforming to VA specification X-I38, except as
otherwise specified herein; ASTM A336, ASTM C23, ASTM E90; and MIL-J-6I.

7.1.2 Include the following:

(a) Double wall construction.

(b) Ventilation system consisting of a self contained forced air

unit providing 100 cfm of air into the testing room. Operation of system
shall be below the threshold of hearing to three feet above floor inside the

testing room. Mount system on unit as indicated on the drawings.

(c) View window, where indicated in unit’s wall, shall be 2

inches long x 30 inches high. Locate window with sill 36 inches above floor

of unit.

(d) Audiometric connector panel, shall be so constructed that

unused Jacks and receptacles will be covered to maintain the noise attenuating

characteristics of the room. The panel shall include the following

connectors:

(I) Six Each: three conductor Jack with open circuit

conforming to MIL-J-6I, No. D, Item JJ-033 without frame interlocks or

locating pin.

(2) One Each: three contact 2-I116 x I-I12 inch cinch

connector with a maximum 1.350 diameter plu hole, 7116 inch deep, and

standard termination, interior.

(3) One Each: three contact 2-I/16 x I-I/2 inch cinch

connector with a maximum 1.350 diameter plu hole, 7/16 inch deep, and

standard termination, exterior, male.
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(4) One Each: four contact, 2-I/16 x I-I/2 inch cinchconnector with a maximum 1.350 diameter plug hole, 7/16 inch deep, and
standard termination, interior.

(5) One Each: four contact, 2-I/16 x I-I/2 inch elnehconnector with a maximum 1.350 diameter plug hole, 7/16 inch deep, andstandard termination, exterior male.

(e) Light Fixture: One bulb swivel type, incandescent.

(f) Ramp, sized to accommodate handicapped and wheeled equipment.

(g) Noise reduction shall conform to the following table.:

9ctave Band Center Freauencv (Hz)

31.5 23
63. 28

125 36
250 44
500 52
1000 57
2000 65
4000 68
8000 71

7.1.3 Disposition: Install where indicated on drawings.

---END---
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SECTION 11799. GOVERNMENT FURNISHED AND CONTRACTOR INSTALLED EXISTING
MEDICAL EQUIPMENT

Medical Cez

2. RELATED WORK SPECIFIED ELSEWHERE: Final utility connections and

utility service to equipment under this section includln waste shall be

provided under sections entitled "Plumbing", "Steam Distribution", and

"Interior Wirln Systems".

3. REMOVAL FROM EXISTING LOCATION:

3.1 Equipment Removal Schedule: Shall be coordinated with Contracting

Officer.

3.1.1 Shut-down of existing building’s operations shall be minimized.

3.1.2 No utilities may be turned off without the approval o the

Contracting Officer.

3.2 Protecting of Building and Occupants: All necessary precautions to

protect buildin and occupants from injury due to equipment removal shall be

taken.

3.2.1 Cap and label pipe lines to and from removed equipment.

3.2.2 Cover and insulate exposed wires to and from removed equipment.

3.2.3 Adequately cover floor openings and flag projections.

3.3 Patchin and Repairin of Existing Facilities: Shall be by

Contractor in accordance with General Requirements Sections.

PROTECTION:

.1 Utilities:
electrical work.

Close pipe openings with caps or plugs and

.2 Equipment: Tightly cover and protect equipment against
and mechanical or chemical injury.

q.3 Repair: Damage to Government property due to fault or
the Contractor shall be repaired or replaced at no additional
Government.
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5. INSTALLATION: Install each item in accordance with the installation
provisions of section entitled "General Requirements for Medical Equipment".

6. FIELD TESTS AND INSPECTIONS:

6.1 Inspection: Examine each item for visual defects.

6.2 Tests: Test each item to insure that the equipment is operational.

7. ITEMS: The equipment listed in this section shall be removed from
the designated existing location, protected, transported, and installed where
indicated on the drawings.

7.1 Item S-4771, Sterilizer, Steam; Cabinet:

7.1.1 Sterilizer shall be direct steam heated, single door, freestanding
cabinet which is located in existing Hospital. Suitable for processing
laboratory supplies, culture media, contaminated waste and other heat and
moisture stable materials at temperatures of 100 to 132 degrees C, streaming
steam (non-pressure) at 100 degrees C, and heat-coagulable and heat sensitive
materials between 78 and 104 degrees C. Cabinet size, approximately 30 inches
wide by 40 inches deep by 75 inches high.

7.1.2 Connect the following after re-installation:

(a) Automatic controls, motorized, multi-port valve.

(b) Alarm and signal light.

(c) Steam and steam return piping.

(d) Water and drain piping.

(e) Electrical services.

(f) Condensate to waste.

(g) Main control panel; secondary control panel; indicator-
recorder, controller and exposure timer.

(h) Chamber-trap bypass handle.

7.1.3 Service Characteristics:

(a) Electrical: 120 volts, 60 Hz.

(b) Steam: 3/8 NPT (50 to 80 psig).

(c) Steam Return: 3/8 NPT to waste.
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202. Unit shall be fully mechanical requiring no manual lifting to operate

and shall have a working range of 12 inches above dock and 12 inches below

dock. Dock leveler designed shall allow ramp to tilt up to 4 inches left or

right.

4. General Requirements: All parts of the equipment shall be of such

design, size, materials, and strength as to readily carry and sustain the

maximum allowable load imposed upon it, with a proper factor of safety,

maximum mechanical efficiency, and a minimum wear on parts. Ramp shall not

bind, Jam, or suffer damage to its components while operating within the

specified operating ranges. Each part shall be made to definite standards,

tolerances, and clearances so that it shall be possible to replace or adjust

any part without the necessity of machine work.

4.2 Ramp: Ramp shall be steel treadplate with a minimum yield of 55,000
psi, and reinforced with eight 6 inch formed channels.

4.3 Lip: Lip shall be 5/8 inch thick ASTM A36 steel treadplate, 16
inches long by width of dock leveler with chamfered leading edge, and have 12

inch lip extension beyond bumpers. Lip shall automatically extend and lock

at the highest ramp position to clear all truck beds.

4.4 Frame: Frame shall be structural and formed steel weldment.

4.5 Counterbalance: Counterbalance shall be by an enclosed compression

spring applied to rate compensating lifting arm at center of ramp.
Counterbalance shall have a single adjustment at front of board.

4.6 Toe Guards: Toe guards shall be one piece steel providing

protection throughout entire operating range.

4.7 Traffic Legs: Hinged legs shall provide full capacity support both

at and below dock level. Auxiliary leg release shall allow lowering of unit

below dock level without extending lip.

4.8 Emergency Safety System: Provide each dock lever with an emergency
safety system to limit the downward movement of dock leveler to 3 inches from

any position in the dock leveler working range.

4.9 Bumpers: Each dock leveler shall be provided with two 4 inch by 18
inch by 18 inch "L" shaped molded, fiber impregnated rubber dock bumpers.

4.10 Welding: Welding shall be semi-automatic, inert gas arc.

4.11 Finish: All components shall be Wheelabrator shot cleaned, flow

coat painted and oven dried. Finish shall pass ASTM B117 salt spray test and

300 hour water immersion test.

5. LOADING DOCK BUMPERS: Loading dock bumpers shall be provided for
horizontal and vertical installation on face of docks and shall be of size and
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SECTION 11872. DOCK LEVELERS AND BUMPERS

I. APPLICABLE PUBLICATIONS: The following publications of the issues

listed below, but referred to thereafter by basic designation only, form a
part of this specification to the extent indicated by the references thereto:

1.1 American Society for Testing and Materials (ASTM), Publications:

A36-75 Structural Steel.

A307-76b Carbon Steel Externally and Internally Threaded Standard
Fasteners.

B117-73 Salt Spray (Fog) Testing.

1.2 National Bureau of Standards (Commercial Standard) Publication:

CS 202-56 Industrial Lifts and Hinged Loading Ramps.

2. QUALITY CONTROL: Approval, except those required for field

installations, field applications, and field tests, shall be obtained before
custom fabrication is started and before delivery of materials or equipment to
the project site.

2.1 Tests and Test Reports: The testing requirements incorporated in
referenced documents will be waived provided the manufacturer submits
certificates that previously manufactured materials have been tested by
recognized laboratories, that such materials meet testing requirements
specified and that the tested materials are of the same type quality,
manufacture and make as that furnished for this project. Copies of the test
reports need not be submitted except as specifically requested by the
Contracting Officer.

3. SUBMITTALS:

3.1 Shop Drawings: Shop drawings shall be submitted and approved prior
to commencement of work. Shop drawings shall show the concrete pit details
including edge angles, bumpers, method of mounting and anchoring the dock

levelers, and detailed information covering all built-in items (such as
anchors). Shop drawings shall show all construction changes or additional
space requirements needed to install dock levelers.

3.2 Manuals and Instructions: Operating and maintenance manuals,
including written instructions relative to care, adjustment and operation of
dock levelers, and photographs or cuts of repair parts with part numbers

listed shall be submitted.

4. DOCK LEVELERS: Dock levelers shall be of size indicated with a

20,000 pound live load capacity. Unit shall conform to Commercial Standard CS
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(g) Nameplate of corrosion-resistant metal, permanently attached in
conspicuous location on front of unit. Nameplate legend shall include: manu-
facturer’s name, trade name of unit if any, model and serial number, rated
capacities and types of waste for which designed.

(h) An ignition burner shall be provided in the primary combustion
chamber for waste light-off. This burner shall be automatically activated by
control system. Length of burn time shall be field adjustable.

(i) Controls shall be automatic type with electric ignition. Con-
trols shall be installed in accord with National Electrical Code. Burner
shall be integrally wired with its controls, protected against radiated heat,
and painted with heat-resistant paint.

(j) Electrical service for controls shall be two-wire, 120 volts, 60
Hz, single phase, with safety devices energized from hot wire side of control
circuit. Control panel shall include integrally mounted step-down transformer
for 120 volt control circuit when burner motor is not wired for 120 volts.

(k) Furnish motors, motor starters and electric controls as speci-
fied, conforming to requirements as specified in Division entitled,"Electrical".

(i) Provide one complete set of any special tools required for pro-
per operation and maintenance of incinerator, in suitable case with identifi-
cation markings.

9.1.3 Disposition:
with other trades.

Install where indicated on drawings and coordinate

END
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9. ITEMS:

9.1 Item L-2400, Incinerator:

9.1.1 Incinerator shall be a batch burn type, operated in accordance

with the controlled air principle of combustion. A means shall be provided by

which all combustion air (primary and secondary) can be properly regulated to
insure complete smokeless combustion of the waste material. The unit shall be

provided with one or more primary combustion chambers and one secondary

combustion chamber (carburetor) properly designed to consume all combustible
effluent generated in the primary combustion chamber. The unit shall fit the
space allocated allowing ample room for loading and maintenance operations.
The outer casing shall be of not less than 10 guage steel plate reinforced
with structural steel members. The lining shall consist of not less than
4-I/2 inches castable refractory properly anchored to the steel casing. This
material shall comply with ASTM C401. Insulation material shall comply with

ASTM C612, Class 2. Conform to ANSI B15.1; NFPA No. 54 and 70; IIA
Incinerator Standards.

9.1.2 Include the following:

(a) Exhaust stack, shall be supported from the incinerator or incin-

erator foundation and shall be refractory lined, metal jacketed, suitable for
temperatures up to 2000 degrees F, UL approved. Stack base plate shall have
gussets for support and attachment to the carburetor. Spark screen shall be
provided. Barometric damper shall be provided if tee to over-
draft.

(b) Burner(s), shall be applicable for use with propane vapor, and
shall be equipped with electronic safety controls and automatic electric
ignition.

(c) A control panel containing controls for complete programming of
the burning cycles shall be furnished. All wiring shall be properly numbered
and identified to the schematic wiring diagrams. A "start" pushbutton shall
be provided for initiating each burning cycle. All control wiring, including
starters, shall be furnished and installed by the manufacturer as an integral
part of this unit. Length of burn times shall be field adjustable. Controls
shall provide for automatic continuation of burn cycle to completion in the
event of power failure during a burn.

(d) The primary chamber shall be provided with loading door to
facilitate complete loading of waste.

(e) Design of unit shall permit the loading and reduction of type IV
wastes, only, when mixed waste is not being burned.

(f) Prime and finish coat of paint shall be applied per manuafac-
turer’s standard paint specification and color.
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7.5 After refractories have been cured and prior to operating test,
incinerator shall be operated at rated capacity for period of one hour to
build up refractory heat storage and temperature. After warm-up period is
completed, remove residue and ashes from unit before 6 hour operating test is
conducted.

7.6 Incinerator shall completely consume wastes as received, reducing
them to ashes without emission of offensive odors, without charred material
and without smoke in excess of regulated limits.

7.7 Operating log shall be maintained by testing personnel during test
periods, including the following data:

7.7.1 Date and time.

7.7.2 Type, percentage and weight of waste charged.

7.7.3 Chamber temperatures.

7.7.4

7.7.5
locations.

Stack temperature.

Casing surface temperature, sides and top, total of five

7.7.6 Remarks such as adjustments to equipment, controls and the like,
and unusual conditions, as improper combustion, malfunction of burner and the
like.

7.7.7 Amount of residue removed from unit at end of operating test.
Weight of residue of waste charged shall be not more than the following
amounts:

Type 0 waste 7%
Type IV waste 7%

7.8 Malfunction or Damage: In event tests disclose any malfunctioning
of equipment, or if any damage is caused to any part of unit and equipment
during or after test, repairs, replacements and corrections shall be made to
restore unit and equipment to original or better condition, and tests repeated
as specified, until incinerator complies with specifications.

8. OPERATING AND MAINTENANCE MANUAL:

8.1 Three copies of manuals in hard back binders shall be provided.

8.2 Manuals shall cover operating procedures, maintenance points and
schedules, parts lists, trouble-shooting.

8.3 Manuals shall be specifically edited for the model and components
provided.
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4.2 Associated Work: Other work associated with the incinerator,
including gas piping, electrical power wiring and ventilation, is covered in
other sections of these specifications.

4.3 Safety Standards:

4.3.1 Safety features shall include those required by the referenced
publications.

4.3.1.1 Couplings, motor shafts, gears or other moving parts shall be
fully guarded, in accordance with ANSI 15.1. Guards shall be cast iron or
expanded metal. Guard parts shall be rigid and suitably secured and be
readily removable without disassembling the guarded unit.

5. ENVIRONMENTAL REQUIREMENTS:

5.1 The incinerator must comply with the requirements of all applicable
local, state and federal emission regulations. The incinerator is to operate
with no visible emission.

5.2 After the test burn specified herein, manufacturer shall provide
certificate of compliance with a State of North Carolina permit to operate,
signed by official representative for testing.

6. MANUFACTURER’S SUPERVISION:

6.1 The Contractor shall provide the services of competent factory
representatives to supervise the installation, test, start-up, and adjustment
of incinerator and to instruct Government personnel in the proper operation
and maintenance of the equipment. Such services shall be provided for a
minimum of 2 working days.

7. FIELD TESTS:

7.1 After incinerator installation is completed and prior to acceptance,
Contractor shall conduct continuous 6 hour operating test to demonstrate
ability of incinerator to consume, as received, materials specified.

7.2 Tests shall be supervised by manufacturer’s representative in
presence of Contracting Officer or his authorized representative.

7.3 Contractor shall furnish all test equipment, accurately calibrated
instruments and operating personnel to conduct tests. Fuel, when available,
shall be furnished by the Government.

7.4 Government will supply waste material, meeting general requirements
of waste specified, to be consumed as to type, percentage and the like, for
tests.
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(d) Water and Drain: 3/8 NPT cold water (20 to 50 psig) dynamic;

drain I-I/2 inch NPT.

7.1.4 Disposition:
building utilities.

Install where indicated on drawings and connect to

---END---
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SECTION 11868. PATHOLOGICAL INCINERATOR

I. APPLICABLE PUBLICATIONS: The followin publications of the issues
listed below, but referred to thereafter by basic designation only, form a
part of this specification to the extent indicated by the references thereto:

1.1 American National Standards Institute (ANSI) Publication:

B15.1-72 Safety Standard for Mechanical Power-Transmission Apparatus.

1.2 National Fire Protection Association (NFPA) Publications:

No. 54-74 National Fuel Gas Code.

No. 70-1978 National Electrical Code.

1.3 Incinerator Institute of America:

Incinerator Standards.

1.4 American Society for Testing and Materials (ASM) Publications:

C401-70(1976) Classification of Castable Refractories.

C612-70 Mineral Fiber Block and Board Thermal Insulation.

2. QUALITY CONTROL: Approvals, except those required for field
installations, field applications, and field tests shall be obtained before
delivery of materials or equipment to the project.

3. SUBMIttALS: Forward submittals, in seven copies, separately and
apart from submittals required by other sections and mark "Submitted under
section entitled "Pathological Incinerator". Submittals shall be forwarded
through the Contractor’s Quality Control representative to the Contracting
Officer for approval.

3.1 Submittals shall include layout or shop drawings, showing dimen-
sional data, general arrangement, rough-in data for utilities, performance
data and specifications of materials.

4. GENERAL REQUIRENTS:

"4.1x The requirements, include the provision and test of one incinerator
system complete with stack and appurtenances as specified and indicated.
IQeilerator shall be suitable for type 0 wastes, type IV wastes or mixed
tpe 0 and IV wastes. Type 0 and IV wastes are defined in Inclncerator
Itltute of :a manual entitled "Incinerator Standards". The

stor shall have a mlnimumburnlng capacity of 375 pounds of
IV wastes per 6 hour burn period."
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shape all as indicated. Loading dock bumpers are in addition to bumpersprovided as a component part of dock levelers. Loading dock bumpers shall befabricated from rubberized-fabric truck tires cut to uniform size pads andpunched to receive 3/4 inch steel supporting rods. Each bumper shall beclosed with two 3 inch by 2-I/2 inch by I/4 inch structural steel angles underapproximately 1500 pound pressure. Angles shall be welded to 3/4 inch rods atone end and closed with threaded rod and nut at the other end. Anchor leg ofangle shall extend a minimum of 2-I/2 inches beyond rubber surface at eachend. Anchor bolts shall conform to ASTM A36 with cut threads or ASTM A307,and nuts and washers shall conform to ASTM A307.
6. INSTALLATION:

6.1 Dock Levelers: Dock levelers shall be installed by, or under thesupervision of the manufacturer or an individual or firm licensed by themanufacturer. Supervision shall include, at a minimum, inspection of theinstallation as the work progresses to insure that the equipment is installedproperly. If the dock levelers furnished requires modification of theconstruction shown, such modifications shall be made without additional costto the Government. The pit for the dock leveler shall not be poured until theshop drawings have been approved, coordinated with the pit construction, andall built-ln parts are in place. Provide all necessary anchor bolts, shims,fastenings, recesses, cutouts, slots, holes, grouting, etc. to accommodateinstallation of the equipment. Installation and adjustment shall be in strictaccordance with the manufacturer,s installation manual, a copy of which shallbe submitted with the shop drawings.

6.2 Loading Dock Bumpers: Install loading dock bumpers where indicated,in accordance with approved shop drawings and manufacturer,s instructions.

---END---
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SECTION 11881. DETENTION SCREENS

1. APPLICABLE PUBLICATIONS: The followtn publications of the issues
listed below, but referred to thereafter by basic designation only, form a
part of this specification to the extent indicated by the references thereto:

1.1 American Society for Testing and Haterlals (ASTH) Publications:

A36-75
A478-76

Structural Steel.
Chromlum-Nickel Stainless and Heat-reslstlnK Steel Weavln8
Wire.

2. QUALITY CONTROL: Approvals, except those required for field instal-
latlon, field application and field tests, shall be obtained before delivery
of materials to the project site.

3. SUBMITTALS:

3.1 Tests and Certificates: The testlnK requirements for materlals
incorporated in referenced doc,ent will be waived provided the Contractor
submits certificates from the manufacturer statin that materials furnished
for this project conform to all requirements of this specification and the
referenced documents. Haterial certificates shall be submitted to and
approved by the Contractin8 Officer. Copies of the test reports need not be
submitted except as specifically requested by the Contractln8 Officer.

3.1.1 Sample Certificate: The certificate shall not contain statements
that could be interpreted to imply that the product does not meet all require-
ments specified, such as "as good as"; "achieve the.same end use and results
as materials formulated in accordance with the referenced specification";
"equal or exceed the service and performance of the specified material". The
certificate should simply state that the product conforms to all requirements
specified.

SAMPLE CERTIFICATE

The manufacturer hereby certifies that all following products being furnished
for this project conform to all requirements of the project specifications and
the respective reference specifications:

MANUFACTURER AND PRODUCT REFERENCE SPECIFICATION

John Doe Company
Steel Shapes ASTM A36

SIGNATURE AND TITLE

3.2 Shop Drawirs: Shop drawinss shall be submitted to and approved by
the Contractin8 Officer before delivery of materials Co the site. Drawings
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shall show plans, elevations, details of construction, gages of metal,
fittings, mountings, installation details, and anchoring.

3.3 Samples: The following samples of materials shall be submitted to
and approved by the Contracting Officer before work is started:

(I) Wire Cloth: One unit 12-inches by 12-inches.

(2) Swing Frame: One unit at corner, 6-inches by 6-inches.

(3) Sub-Frame: One unit at corner, 6-inches by 6-1riches.

3.4 Manufacturer’s Installation Procedures: Current copies of material
manufacturer’s reco,,,ended standard installation procedure for material shall
be submitted to and approved by the Contracting Officer before work is
started.

4. DELIVERY AND STORAGE:

4.1 Delivery: Screens and accessories delivered to the site shall be
inspected for damage, unloaded and stored in suitable and accessible spaces
with a minimum of handling.

4.2 Storage: At the site, screens shall be stored carefully on
platforms under cover. The storage spaces shall be in dry locations with
adequate ventilation, free from dust, or water, and shall permit easy accessfor inspection and handling. The use of non-vented plastic or canvas shelters
which create a humidity chamber shall be avoided. If the fiberboard wrapper
on the screen becomes wet, the carton shall be removed immediately. To pro-mote air circulation, a I/4 inch space shall be provided between the screens.

5. MATERIALS:

5.1 Steel: ASTM A36.

5.2 Wire Cloth: Stainless steel wire cloth shall be 12 by 12 mesh .028
high tensile type 302/304 conforming to ASTM A478. The wire shall have double
crimped crossings with a minimum crimp ratio of 45 percent. After weaving the
tensile strength shall test not less than 800 pounds per linear inch on either
the horizontal or vertical strands.

5.3 Screen Hardware: Each screen shall have a concealed bitt key lock
actuating case hardened steel bolts. The bolts operate simultaneously from
one key station with a special bitt key. Emergency releasing is available by
either keying both sides or a lift handle on the exterior of the screen. Each
screen shall be provided with rubber bumpers and 2 or more concealed plated 11
gage steel hinges with hard brass loose pins. Each screen shall have all nec-
essary installation hardware, including fastening screws, adjusting screws and
16 gage steel scribes. The scribes shall be supplied at the head and Jambs if
required.
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6. FABRICATION: All detention screens shall be of the medium security

type, except where maximum security type is indicated.

6.1 Swing Frame: The swing frame shall be of channel design and made of

not less than 11 gae steel. The corners of the swing frame shall be electri-

cally welded and ground smooth. When the swing frame is in a closed position,

both the inside and the outside faces shall be free from all screws, rivets or

bolts; thus providing maximum security from either side.

6.2 Integral Sub-frame: The sub-frame and outer cover plate shall be an

integral channel design and made of not less than 11 gage steel. The corners

of the integral sub-frame shall be electrically welded and ground smooth.

6.3 Wire Cloth Attachment:

6.3.1 Medium Security Type: The wire cloth shall be wrapped around the

edge of the swing frame and held securely in place by means of wire cloth

retainer clips. The wire cloth retainer clips shall be attached by means of

screws and shall be spaced on approximately 8 inch centers, passing through

the wire cloth twice.

6.3.2 Maximum Security Type: Each wire cloth suspension system shall

consist of 2 leaf springs, 2 wire cloth retainer clevises and one wire cloth

clevis. The clevis supports the 8 gage leaf springs at their mld-point. The

springs in turn support the two wire cloth clevises on approximate 8 inch

centers. The wire cloth shall be wrapped around the wire cloth shim and held

within the wire cloth retainer clevis by 2 drive screws on 3 inch centers.

6.4 Finish: Both frame units and scribes shall be thoroughly cleaned

inside and out, bonderized, finished with one coat of grey primer, and one

coat of baked-on grey enamel. See color schedule for final paint color.

7. INSTALLATION: Manufacturer or one of their approved qualified

erectors shall install screens. Screens shall be installed in accordance with

approved shop drawings and manufacturer’s directions. After installation, all

exposed surfaces shall be thoroughly cleaned, and all damed work shall be

restored to its original condition, or replaced with new work at no expense to

the Government.

---END---
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SECTION 12510. ELECTRIC DRAPERY TRACKS

I. APPLICABLE PUBLICATIONS: The following publications of the issues

listed below, but referred to thereafter by basic designation only, form a

part of this specification to the extent indicated by the references thereto:

1.1 Federal Specification:

QQ-A-200/9C Aluminum Alloy Bar, Rod, Shapes, Tube, and Wire, Extruded

& Am I 6063.

1.2 American Society for Testing and Materials (ASTM) Publication:

A480-75 Flat-rolled Stainless and Heat-reslsting Steel Plate,
Sheet, and Strip.

1.3 National Association of Architectural Metal Manufacturers (NAAPg)

Publication:

Metal Finishes Manual (Finish Designation), August 1969.

2. QUALITY CONTROL: Approvals, except those required for field

installation, field application and field tests, shall be obtained before

delivery of materials to the project site.

3. SUBMITTALS

3.1 Tests and Certificates: The testing requirements for materials

incorporated in referenced documents will be waived provided the Contractor
submits certificates from the manufacturer stating that materials furnished

for this project conform to all requirements of this specification and the

referenced documents. Copies of the test reports need not be submitted except
as specifically requested by the Contracting Officer.

3.1.1 Sample Certificate: The certificate shall not contain statements
that could be interpreted to imply that the product does not meet all

requirements specified, such as "as good as"; "achieve the same end use and

results as materials formulated in accordance with the referenced
specification"; "equal or exceed the service and performance of the specified
material". The certificate should simply state that the product conforms to

all requirements specified.

SAMPLE CERTIFICATE

The manufacturer hereby certifies that all following products being furnished

for this project conform to all requirements of the project specifications
and the respective reference specifications:
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MANUFACTURER AND PRODUCT

John Doe Company
Extruded Aluminum

REFERENCE SPECIFICATION

QQ-A-20019

SIGNATURE AND TITLE

3.2 Shop Drawings: Shop drawings shall be submitted and approved before

work is started. Drawings shall show elevations, details, anchorage, metal

thicknesses, and other details of construction.

3.3 Samples: Submit two samples of track, end caps, brackets, master
carrier, carrier, and anchors for approval before, work is started. Samples

shall be submitted with finish as specified.

3.4 Manufacturer’s Installation Procedures:
manufacturer’s recommended standard installation

drapery tracks before work is started.

Submit current copies of
procedures for electric

4. DELIVERY AND STORAGE: Materials shall be delivered to the Job in

the manufacturer’s original unopened containers, with the brands and names

clearly marked thereon. All materials shall be carefully handled and shall be

stored in their original containers until time of installation.

5. ELECTRIC DRAPERY TRACKS: Drapery tracks shall be electric operated,

two-way draw (center draw) as indicated.

5.1 Track: Track shall be .080 inches thick extruded from 6063-T5
aluminum alloy conforming to QQ-A-200/9. Track shall be 2-5/8 inches wide by

2-I/4 inches high by length as indicated. Track shall be of type to accept a

linear motor.

5.2 End Caps: End caps shall be I/8 inch thick, fabricated from

polycarbonate, and of size and shape to fit ends of track.

5.3 Master Carrier:
-carriers.

Each track shall be provided with 2 master

5.3.1 Frames:
polycarbonate.

Master carrier frames shall be fabricated from

5.3.2 Arms: Master carrier arms shall be fabricated from 1010 hot

rolled steel sheet, .093 inches thick.

5.3.3 Bearings:
polycarbonate wheels.

Master carrier bearings shall have Teflon coated

5.4 Snap Carriers: Each track shall be provided with snap carriers,

spaced I-7/8 inch on center. Carriers shall be fabricated from copolymer
plastic with Teflon coated polycarbonate wheels.
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5.5 Brackets: Brackets shall be .187 inch thick extruded from 6063-T5
aluminum alloy conforming to QQ-A-200/9.

5.6 Anchors: Anchors shall be of type and design as recommended by

track manufacturer for this type application. Spacing of anchors shall be as
recommended by track manufacturer.

5.7 Motor: Provide one motor for each drapery panel. Motor shall be a

linear type using magnetic thrust for propulsion. Each linear motor shall
produce a thrust of 6 pounds. Motor shall be designed to operate inside track
and shall be provided with a built-ln thermal breaker which protects against
any possible overload. Motor. shall consist of an actuator unit and an
electrified rail within the track. Motor encasement shall be fabricated from
polycarbonate. Each motor shall be rated 500 watts at 120 volts, 60 Hz.

5.8 Switch: Each drapery track shall be provided with one single pole,
double throw, momentary contact, 120 volt tumbler type keyed switch. Provide
4 keys per switch. Switch shall be for flush mounting with a stainless steel
cover plate. Key units in accordance with Contracting Officer’s requirements.

5.9 Electrical Components, Construction, and Workmanship:
the requirements of section entitled "Interior Wiring Systems".

Conform to

6. FINISH: All exposed aluminum surfaces shall have a AA-MI0-C22-A42
color anodized finish in accordance with the requirements of NAMM’s "Metal
Finishes Manual". Finish color shall be black. Finish shall match in
appearance or fall within the two extremes of color range of the approved
samples. Cover plate shall have a No. 4 finish conforming to ASTM A480.

7. INSTALLATION: Installation shall be performed by mechanics skilled
in installation of electric drapery tracks. Tracks shall not be installed
until painting and finishing operations are complete. Install, connect, and
place in successful operation electric drapery tracks, control devices,
conduit, fittings, wiring, connecting hardware, and accessories in accordance
with UL requirements, manufacturer’s instruction details, and approved shop
drawings. Electrical service of the indicated characteristics will be
provided at each electric drapery track. Electrical workmanship shall be in
accordance with section entitled "Interior Wiring Systems". After
installation and connection, adjust operators, hardware, and controls to
insure that electric drapery tracks function properly.

8. TESTS: After installation of drapes, the Contractor shall
demonstrate to the satisfaction of the Contracting Officer that each electric
drapery track functions properly. Contract shall not be complete until such.
tests meet the approval of the Contracting Officer.

---END---
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SECTION 13451. REFRIGERATED ROOM

I. APPLICABLE PUBLICATIONS: The following publications of the issues

listed below, but referred to thereafter by basic designation only, form a

part of this specification to the extent indicated by the references thereto.

1.1 Military Specifications:

MIL-I-24172
&Aml

Insulation, Plastic, Cellular Polyurethane, Rigid,
Preformed and Foam in Place.

1.2 American Society for Testing and Materials (ASTM):

E84-76 Surface Burning Characteristics of Building Materials.

1.3 National Sanitation Foundation (NSF):

7-71 Food Service Refrigerators and Storage Freezers.

2. QUALITY CONTROL: Approvals, except those required for field

installation, field application and field tests, shall be obtained before
delivery of materials to the project site.

2.1 Standards Compliance: Where equipment or materials are specified to
conform to requirements of the publications of organizations such as UL, NSF,
ASTM, the Contractor shall submit proof of such conformance. The label or
listing of the specified agency will be acceptable evidence. In lieu of such

certification, label or listing, a written certificate from an approved
nationally recognized testing agency adequately equipped and competent to
perform such services may be submitted, stating that the items have been
tested and that the units conform to requirements specified herein, including
methods of testing of the specified agencies.

2.2 Cataloged Products: Materials and equipment shall be cataloged
products of manufacturers regularly engaged in production of such materials or
equipment and shall be manufacturer’s latest design that complies with the
specification requirements. Where two or more units of the same class of
equipment are required, these units shall be products of a single
manufacturer; however, the component parts of the system need not be the
products of the same manufacturer. Each item of equipment shall have
manufacturer’s name, address, and model and serial number on a nameplate
securely affixed in a conspicuous place; nameplate of a distributing agent
only will not be acceptable.

2.3 Verification of Dimensions: The Contractor shall be responsible for
the coordination and proper relation of his work to the building structure and
to the work of all trades. The Contractor shall visit the premises and
thoroughly familiarize himself with all dimensions in the field, and to advise
the Contracting Officer of any discrepancy before performing any work.
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3. SUBMITTALS:

3.1 Tests and Certificates: The testing requirements for materials
incorporated in referenced docents will be waived provided the Contractor
submits certificates from the manufacturer stating that materials furnished
for this project conform to all requirements of this specification and the
referenced docents. Material certificates shall be submitted to and
approved by the Contracting Officer. Copies of the test reports need not be
submitted except as specifically requested by the Contracting Officer.

3.1.1 Sample Certificate: The certificate shall not contain statements
that could be interpreted to imply that the product does not meet all
requirements specified, such as "as good as"; "achieve the same end use and
results as materials formulated in accordance with the referenced
specification"; "equal or exceed the service and performance of the specified
material". The certificate should simply state that the product conforms to
all requirements specified.

SAMPLE CERTIFICATE

MANUFACTURER AND PRODUCT REFERENCE SPECIFICATION

John Doe Company
Insulation ASTM E84

SIGNATURE AND TITLE

3.2 Samples: The following samples shall be submitted to and approved
by the Contracting Officer before work is started:

(a) Prefabricated Panels: One unit 12 inches by 12 inches.

(b) Panel Gaskets: One unit 12 inches long.

(c) Door Gasket: One unit 12 inches long.

(d) Section Fasteners: Two of each type.

3.3 Shop Drawings: Shop drawings shall be submitted to and approved by
the Contracting Officer before work is started. Drawings shall show types,
sizes, locations, metal gages, hardware provisions, installation details,’and
other details of construction.

3.4 Manufacturer’s Installation Procedures: Manufacturer’s installation
procedures shall be submitted to and approved by the Contracting Officer
before work is started. Installation procedures shall accompany shop
drawings.

3.5 Manufacturer’s Maintenance Instructions: Submit to the Contracting
Officer, upon completion and prior to acceptance of work, current copies of
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refrigerated room manufacturer’s printed recommendations on maintenance

methods for refrigerated room.

3.6 Catalog Data: Complete descriptive literature shall be submitted to
and approved by the Contracting Officer. Data which describes more than one
type, size, model, or item shall be clearly marked to indicate which type,
size, model, or item Contractor intends to provide. Data shall be sufficient
to show conformance to specified requirements.

4. DELIVERY AND STORAGE: Materials shall be delivered to the Job site
wrapped in a protective covering, with the brands and names clearly marked
thereon. Materials shall be stored in dry locations with adequate
ventilation, free from dust, or water and in such a manner to permit easy
access for inspection and handling. Materials shall be handled carefully to
prevent damage to the faces, edges, and ends. Damaged items that cannot be
restored to like-new condition shall be replaced at no additional cost to the
Government.

5. GENERAL DESCRIPTION: The work includes providing one
Refrigeration Storage Room of the prefabricated panel type located in Level I,
Area F, Room Number E161. Unit shall be complete and ready for operation.
Unit shall be metal clad, interlocking, factory prefabricated insulated
sectional type. The construction shall utilize an integral locking device to
allow unit to be erected without special tools. The entire unit and all its
component parts shall be approved by Underwriters’ Laboratories, Inc.
Construction shall be in accordance with the NSF 7. All interior wall,
ceiling and floor Junctions shall ave smooth 0.5 inch radius corners.
Internal wiring for lighting, receptacles, and door heaters shall be part of
pre-fabrlcated unit furnished and installed by Refrigerator Storage Room
manufacturer. Wire for internal circuits and evaporator unit shall be
terminated in Junction boxes and vaporproof seal shall be provided between
wires and conduits at wall and ceiling penetrations to prevent the entrance of
water vapor into the conduits. Power service connections for internal circuits
and evaporator unit will be provided under section entitled "Interior Wiring
Systems".

6. MATERIALS:

6.1 Panel Sections: Panel sections shall be capable of being used as a
load bearing member. Panel sections shall be 11-I/2 inches, 23 inches, and 46
inches wide, except where specified otherwise. Sections shall consist of
interior and exterior metal pans precisely formed with metal dies and checked
with gauges for uniformity. Insulation shall be rigid urethane and shall be
"foamed-in-place" to bind tenaciously to interior and exterior metal pans to
form a rigid strong wall without wood or metal structural members. Section
edges shall have tongues and grooves "foamed-ln-place" to assure air-tlght
vapor-proof joints. Provide vinyl proof gasket at all Joints. Construction
of the floor section shall be similar to all other panel sections, except
floor section shall be capable of withstanding uniformly distributed floor
loads up to and including 600 pounds per square foot. All panel facings shall
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be .042 inch thick stucco embossed aluminum, except floor panel facings shall
be 14 gage bright galvanized steel.

6.2 Insulation: Insulation shall be 4-inches thick rigid urethane foam
(poured-in-place, not frothed) conforming to MIL-I-24172. Insulation shall
conform to ASTM E84 and shall have a flame spread rating of 25 or less with a
certifying UL label on every panel. The expanding agent shall be only Freon
11 with an inherent pressure of 38 psi when foam is heated to 150 degrees F.
Thermal conductivity factor shall not exceed 0.118 BTU per hour. Overall
coefficient of heat transfer shall not exceed .029. The insulation must
remain stable at a temperature .range of -90 degrees F. to +250 degrees F.
Insulation shall carry Factory Mutual approval.

6.3 Section Fasteners: All panel sections shall be joined together with
Joining devices. Distances between locks shall not exceed 42 inches. Each
locking device consists of a cam-action, hocked locking arm placed in one
section, and a steel rod precisely positioned in the adjoining section so that
by rotating the locking arm, the hook engages over the rod with cam action
draws the sections tightly together. Both the locking arm and steel rod shall
be housed in steel pockets set into the urethane insulation. These steel
pockets shall be rigidly connected from one Joining edge to the other joining
edge of the same section by using 2 inch wide steel straps set into the
insulation, forming perimeters of steel for extra strength. Locks shall be
actuated from inside the room, enabling sections to be erected tight against a
wall. An aligning device shall be provided in at least one Joining device per
vertical section. Stainless steel press-fit caps shall be provided to close
wrench holes. The required locking wrench shall be supplied as part of the
unit.

6.4 Hinged Door Section: An entrance opening of not less than 48 inches
wide by 84 inches high shall be provided in a 69 inch wide section. The door
shall be an infittlng, flush-mounted type. Insulation shall be as specified
in paragraph entitled "Insulatlon. Door facings for Refrigerator Storage
shall be .042 inch thick stucco embossed aluminum.

6.4.1 Door Gaskets: A thermoplastic gasket with a magnetic steel core
shall be mounted on both sides and top edges of the door. Bottom edge of door
shall contain an adjustable rubber wiper gasket. When door is closed,
magnetic force of the gasket shall form a positive air-tight seal. Gaskets
shall be resistant to oil, fats, water and sunlight and be of the replaceable
type.

6.4.2 Anti-Sweat Heaters: Door shall have two sets of heaters to
prevent condensation and frost formation. One set of heaters shall be
concealed behind the metal edge of the door jamb on all four sides and be
thermostatically controlled. The second set of heaters shall be concealed
beneath the exterior edges of the door and around the entire door perimeter.
Provide metal threshold over anti-sweat heaters in floor of Refrigerated
Storage Room.

6.4.3 Door Hardware:
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6.4.3.1 Latch and Strike Assembly: The latch and strike assembly shall

be made of cast aluminum with chromium flnlsh. The latch shall be made to

accommodate a padlock but shall include an inside safety release mechanism to

prevent anyone from being locked inside.

6.4.3.2 Hinges: The hinges shall be made of cast aluminum and match the

latch in general finish and design. Blades shall be no less than 9 inches and

hinges shall be uplift type with nylon cam or I/2 inch diameter stainless

steel pins.

6.4.3.3 Door Closer:

Refrigerator Storage Door.
Provide manufacturer’s standard door closer on

6.5 Observation Window: A 14-I/2 inch by 23 inch observation window

shall be provided in Refrigerator Storage Door only, for vision into the area.

Glass unit shall consist of at least three panels of glass, with sealed air

spaces between with appropriate moulding.

6.6 Diamond Plate: Provide 3/16 inch thick aluminum diamond plate on

interior floor of Refrigerator Storage.

6.7 Lighting: The door section shall be provided with an incandescent

vapor-proof lamp on the interior. An operating toggle switch and pilot light

shall be mounted on the exterior. An inlet box shall be provided for 115

volt, 60 cycle, single phase service.

6.8 Sleeves: Provide field-located factory-installed sleeved openings

through insulated panels for refrigerant, water, drain, gas, electrical

service lines and for thermometer and control elements. Sleeves shall be of a
size to allow at least I/2 inch clearance around insulation of pipes and

conduits. Sleeves shall be plastic pipe fitted with plastic flanges inside

and out. Sleeves and flanges shall be cemented at wall surfaces to provide
strength and vapor seal. After pipes or devices are installed in sleeves

annular, spaces shall be closed with glass fiber or foamed-in place urethane
insulation and a mastic vapor seal applied to each end of sleeve.

6.9 Closure Strips: Area at sides of exposed front ends of refrigerator
shall be vertical single closures rigidly secured to adjacent construction;
designed to over-lap refrigerator ends and adjoining walls not less than 2

inches; and held against refrigerator by concealed means which shall not
penetrate vapor-sealing of refrigerator nor damage adjoining walls.

6.10 Refrigeration System: Refrigeration system for Refrigerated
Storage Room is specified under section entitled: "Refrigeration Equipment for
Refrigerator Storage Room".

7. INSTALLATION: Install Refrigerated Storage Room in accordance with

manufacturer’s recommendations and approved shop drawings. Provide all

electrical wiring and service connections as specified under other sections.

---END---
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SECTION 13712. RADIO FREQUENCY SHIELDING

I. APPLICABLE PULBICATIONS: The following publications of the issueslisted below, but referred to thereafter by basic designation only, form apart of this specification to the extent indicated by the references thereto:

1.1 Military Standards:

MIL-STD-285 Attenuation Measurement for Enclosures Electro-magnetic
Shielding for Electronic Test Purposes, Method of.

1.2 American Society for Testing and Materials (ASTM) Publications:

E84-77 Surface Burning Characteristics of Building Materials,Test for.

E90-75

E-152-76

Airborne-Sound Transmission Loss of Building Partitions,
Laboratory Measurement of.

Fire Tests of Door Assemblies.

1.3 National Fire Protection Association (NFPA) Publications:

80-75 Fire Doors and Windows.

2. QUALITY CONTROL: Approvals, except those required for fieldinstallations, field applications and field tests, shall be obtained beforecustom fabrication is started and before delivery of materials or equipment tothe project site.

2.1 Testing: The Contracting Officer will witness all field tests.Contractor shall provide Contracting Officer ample notice of dates and timesscheduled for tests. The Contractor shall provide all labor, equipment,qualified testors, and incidentals required for the tests. Deficiencies shallbe corrected and enclosure shall be retested at no additional expense to theGovernment. The enclosure shall be field tested for isolation from groundduring consturction and for radio frequency shielding upon completion asfollows:

2.1.1 During construction of the radio frequency shielded enclosure, arelay operating ohmmeter shall be connected at all times to assure that theshielded enclosure is isolated from building ground by a minimum of 1,000ohms.

2.1.2 The shielded enclosure shall be tested in compliance withMIL-STD-285, as modified for hospital installations by a test plan submittedby the manufacturer and approved by the Contracting Officer to demonstrate the
attenuation as specified in paragraph entitled "Functional Performance".Testing shall be performed by the Contractor and shall be witnessed by theContracting officer. Two tests shall be required as described below:
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(a) Qualification Test: Qualification test shall be performed

after the shielded enclosure is installed and before any other finishes or

building construction is erected within the shielded enclosure.

(b) Acceptance Test: Acceptance test shall be performed after

completion of the room, just prior to occupancy by the Government.

2.2 Guarantee: The radio frequency shielded enclosure shall be

guaranteed against defective materials and workmanship and shall retain the

specified shielding characteristics for a period of five years from the date

of the Acceptance Test.

2.3 Qualifications: Approval by the Contracting Officer is required of

products or services of proposed manufacturer, suppliers and installers, and

will be based upon submission by the contractor of certification that:

(a) The manufacturer is regularly and presently manufacturing

electromagnetic shielding as one of his principle products.

(b) The manufacturer shall have all necessary facilities to produce
in his own factory, shielded laboratory assemblies meeting the requirements

specified for work in this specification.

(c) Installer shall have technical qualifications, experience,
trained personnel and facilities to install specified items. Approval will

not be given, however, where the experience record is one of unsatisfactory

performance.

(d) Manufacturer’s product similar to those submitted have been in

satisfactory and efficient operation for the lives of the buildings where
shielding installations have been installed but not less than three years
without degradation of performance. Contractor shall submit llst of such

installations.

(e) Manufacturer shall have access to necessary test equipment to

be used during erection of shielded facility and for the performance of all
specified tests after erection is completed.

2.3.1 Contracting Officer retains the right to approve an experience
record less than that specified when the best interest of the Government would

be served by such action and objectives of specification fulfilled.

2.3.2 Testing Qualification: All required test consisting of factory

test, testing during erection and testing upon completion shall be performed
by the manufacturer of the shielded facilities at no additional expense to the

Government, or by any independent testing laboratory paid by the Contractor
and approved by the Contracting Officer. Manufacturer’s test department shall
sub,it a listing of their test facilities, test instrumentation and
qualification of its test personnel, to Contracting Officer for approval. The
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test department shall produce evidence that they have in house test facilitieswhich are in use at least five years for radio frequency testing ofelectromagnetic shielding design. Also, evldenee should be submitted that ithas a regular member of its technical staff, a registered professionalengineer, with at least ten years experience in design, test and developmentof radio frequency shielded facilities.

3. SUBMITTALS:

3.1 Shop Drawings: Shop drawings shall be submitted to and approved bythe Contracting Officer before work is started. Drawings shall show typicalplan, elevation of the enclosure, typical construction, method of assembly,sections, location of miscellaneous penetrations and any other condition whichwill affect the shielded enclosure or trades which will perform work adjacentto or within the enclosure. Complete design drawings are required detailingnot only the shielded enclosure but every other trade in conjunction with theenclosure, including wiring and ventilating.

3.2 Manufacturer,s Installation Procedures: ManufactuPer’s currentrecommended installation procedures shall be submitted to and approved by theContracting Officer before work is started. Installation procedures shallaccompany shop drawings.

3.3 Operation and Maintenance Instructions and Parts List: Operationand maintenance instructions and parts list shall be submitted to and approvedby the Contracting Officer. The instructions shall include complete procedurenecessary to operate and maintain the enclosure including maintenanceprocedure, trouble shooting, assembly and disassembly of the room. Parts listshall include spare parts recommended by manufacturer to insure efficientoperation of the enclosure.

3.4 Tests and Certificates: The testing requirements for materialsincorporated in referenced documents will be waived provided the Contractorsubmits certificates from the manufacturer stating that materials furnishedfor this project conform to all requirements of this specification and thereferenced documents. Material certificates shall be submitted to andapproved by the Contracting Officer. Copies of the test reports need not besubmitted except as specifically requested by the Contracting Officer.

3.4.1 Sample Certificate: The certificate shall not contain statementsthat could be interpreted to imply that the product does not meet allrequirements specified, such as "as good as"; "achieve the same end use andresults as materials formulated in accordance with the referencedspecification"; "equal or exceed the service and performance of the specifiedmaterial". The certificate should simply state that the product conforms toall requirements specified.
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SAMPLE CERTIFICATE

The manufacturer hereby certifies that all followln products bein furnished

for this project conform to all requirements of the project specifications and

the respective reference specifications:

NUFACTURER AND PRODUCT

John Doe Company
Panels

EFERENCE SPECIFICATION

ASTM E90

SIGNATURE AND TITLE

4. PRODUCT DELIVERY AND STORAGE:

4.1 Dellvery: Deliver materials to the Project site in orlginal,

unopened packages, containers, or bundles bearing the manufacturer’s name and

brand.

4.2 Storage: Keep materials dry; protect from weather; and store under

cover, above the ground and away from sweating walls or other damp surfaces.

5. FUNCTIONAL PERFORMANCE:

5.1 The function of radio frequency shielding construction is to provide

an interference free environment with a single ground point an/or to retain

radio frequency signals inside of the shielded environment. In order to meet

the functional performance criteria, all certification and applicable

construction details shall be provided by the manufacturer of the enclosure.

The interference free environment shall meet the following functional

requirements:

(a) Attenuation to Magnetic Field:

100 db at 200 KHz frequency.

(b) Attenuation to Electric Field:

MHz.

60 db at 14 KHz increasing to

110 db between 200 KHz and 50

(c) Attenuation to Plane Waves: 100 db between 50 MHz and 10 GHz.

(d) The environment must be constructed ungrounded with a minimum

resistance to ground of 1,000 ohms. After construction the environment shall

be grounded at a single point, independent of all other ground reference

levels.

(e) Panels shall have sound transmission class (STC) 30, when

tested in accordance with ASTM E90 (not accounting for sound transmission loss

of surrounding building construction).

(f) Flame resistance of shielded construction shall have a flame

spread classification of O, fuel contribution of 15, smoke density of 30, and
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corresponding NFPA interior finish classification shall be Class A, UBC Class

I when tested in accordance with ASTM E84.

(g) The door assemblies shall conform to NFPA 80 when tested per

method defined in ASTM E152.

6. RADIO FREQUENCY SHIELDING ENCLOSURE: Radio frequency shielding

enclosure includes a complete radio frequency shielding environment installed

within the building of sizes detailed, with all accessories and facilities

required; fully tested to meet the performance requirements specified;

necessary supports and fasteners for a complete installation; all necessary

shielded fittings for all penetrations; all other fittings, expansion anchors,

hangers, isolators and supports as may be required for complete installation

including those required for support of ceiling hung equipment and equipment

supports; provisions to receive conventional building materials indicated both

inside and outside of shielded environment as required or indicated; and

suspended supporting system as indicated and dielectrically insulated from

adjacent construction. The six sided enclosure shall be a modular arrangement

of structural panels including framing system.

6.1 Radio Frequency Shielding Panels: Walls, floor, and ceiling panels

shall be rigid structural laminated panels, faced with heat treated, annealed

steel, treated to resist corrosion without degrading electrical continuity or

radio frequency attenuation. Panel thickness shall complement the radio

frequency framing system with a tolerance of plus or minus .015 inches.

Factory fabricate corner sections as indicated. Floor panels shall have

I/8-1nch thick masonite filler factory bonded on both sides of panel, and wall

panels shall have I/4 inch thick masonite filler factory bonded on room finish

side.

6.2 Panel Interlocking System: Panel interlocking system shall consist

of I/8-inch thick half-hard H.R. steel, zlnc-coated to resist corrosion

without degrading the electrical continuity of the Joint. Framing element

shall consist of continuous shapes which provide a clamping action of panel
edges with uniform and constant pressure contact aalnst shielding elements

for distance of at least 5/8 inches. Contacting surface to have a No. 63
finish and rolled section to have a tolerance of plus or minus .005 inches.

Line contact will not be acceptable. Trihedral corners shall be framed with

brass machined casting corner cap assemblies consisting of inner and outer

parts. Fasteners shall be cadmium-plated, spaced 4-inches on center. All
fasteners shall be heat treated and hardened with minimum tensile strength of

135,000 psf. Provide countersunk screws at floor and wall panel Joints. The

walls shall be self-supporting. The deflection of the walls under static load

of 75 pounds applied normal to the wall surface shall cause a deflection not

to exceed 1/250 of unsupported span. Radio frequency ceiling shall be

supported from parent room overhead construction by means of dlelectrically

isolated adjustable type hangers. Deflection of the panels, including

finishes, lights, diffusers, etc. shall not exceed 1/270 of the span.
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6.3 Door Unit: Door unit mark No. W157 shall be factory assembled,
consisting of door leaf, door frame, threshold, hardware and electrical
contact strips. The door and frame perimeter shall be banded with extruded
architectural bronze channels. The extruded channel of the frame shall have a
recess to receive two rows of electrical contact strips in such a way that
they are snapped in place without solder or fasteners. The contact strips
must be unexposed when the door is open and must be easily replaceable without
tools. Door perimeter shall utilize door sealing mechanism. Door shall be
faced with hardwood veneer to match other doors in Hospital.

6. Door Hardware: Door hardware for door mark No. W157 shall consist
of three radial and thrust bearing hinges of special design, with provisions
to adjust the door in hung position, without removing the hinges, in
increments of 0.005 inches in vertical or horizontal direction. The locking
device shall consist of cam actuated type latch which is completely recessed
within the door leaf, shall be operable from both sides of the door, and shall
have permanently lubricated bearings at all points of pivot or rotation.
Contact with the strike shall be by cam follower roller bearing. With the
door leaf at rest with the finger stock in light contact with the frame, and
without any force being exerted on it, the mechanism shall on rotation of the
lever handle, draw the door into its final closing radio frequency tight
position. Force on the handle required to flnally seat the door shall not
exceed 10 foot pounds. Reverse rotation of the handle shall force the door
outward until the finger stock is free of the frames, with no more force than
specified for the closing operation. In addition, door mark Ho. W157 shall be
provided with a mortise lock operated by thumb turn on room side and key on
outside. Cylinder shall be under section entitled "Finish Hardware". All
hardware shall have finish to match finish of adjacent hardware.

6.5 Ceiling Supports (Inside Shielded Enclosure): See details on
drawlnEs. Ferrous metal items shall be either galvanized or coated with
manufacturer’s standard baked-on prime coat of paint.

6.6 Ground Provision: A single point ground shall be provided by means
of I/2 inch-13 brass stud located on the power line filter panel and as near
as possible to the power line filters.

6.7 Related Materials: Acoustical ceiling tile and suspension system,
metal stud partition (including gypsum wall board and insulation), gypsum
wallboard laminated to masonite filler, window unit, door and frame unit (Mark
No. WI57A), resilient flooring and base is provided under other sections.

6.8 Waveguide-Type Air Vents:
entitled "Air Supply Systems".

Specified and provided under section

6.9 Line Filters:

6.9.1 Power Line Filters: Incoming electrical power lines, including
neutrals shall be provided with radio frequency filters as indicated on
Drawings. The filters shall have current and voltage ratings as indicated.
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6.9.2 Telephone and Signal Line Filters: Incoming telephone and signal

lines shall be provided with radio frequency filters as indicated on Drawings.

6.10 Service Panel: Power and telephone/signal lines shall enter the

enclosure through a single entrance plate, confining penetration to as small

an area as practical.

7. VERIFICATION OF CONDITIONS: Contractor shall verify at site all

conditions affecting work of this section. Report to the Contracting Officer

discrepancies, if any, between drawings and field conditions prior to

commencing work. Commencing work indicates acceptance of conditions and

surfaces underlying and adjacent to work of this section.

8. INSTALLATION: Coordinate work under this section with other building

trades, including mechanical and electrical trades and equipment supplies.

Installation shall be performed by manufacturer of shielded enclosure or under

his direct field supervision. Commence installation after all surfaces are

ready to receive the shielded enclosure. Polyethylene film of 6 mil thickness

shall be placed over the structural floor of the parent room before any other

work is placed thereon. Over this film additional filler material shall be

provided to provide uniform ungrounded support for the panel. All panels

shall be laid in a straight line with true level and even surfaces, and the

joints shall be in alignment. Exposed surfaces shall be thoroughly cleaned of

all dirt, finger marks and foreign matter resulting from handling or

installation, and all areas shall be left free of defects.

---END---
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SECTION 13750. RADIATION PROTECTION

I. APPLICABLE PUBLICATIONS: The following publications of the issues
listed below, but referred to thereafter by basle designation only, form a
part of this specifloatlon to the extent indicated by the references thereto.

1.1 Federal Specifications:

DD-G-451D

QQ-L-201F
&Am2

SS-L-30D

Glass, Float or Plate, Sheet, Figured (Flat, for Glazing,
Mirrors and Other Uses).
Lead Sheet.

Lath, and Board Products, Gypsum.

1.2 Gypsum Association (GA):

GA-216-77 Recommended Specifications for the Application and
Finishing of Gypsum Board.

1.3 National Bureau of Standards (NBS) Handbook:

76 Medical X-Ray Protection Up to Three Million Volts
(February 1961 and Insert May 1964).

2. QUALITY CONTROL: Approvals, except those required for field
installation, field application and field tests, shall be obtained before
delivery of materials to the project site.

2.1 Testing: After the X-ray equipment has been installed and placed in
operating condition, the X-ray installation shall be tested by a certified
health physicist from the American Board of Health Physics or a physicist
certified by the American Board of Radiology. Testing shall be performed in
accordance with paragraph 4 of NBS’s "Handbook 76". Four copies of the
physicist’s report shall be furnished to the Contracting Officer. Any part of
the X-ray shielding work found to be defective shall be corrected or replaced,
including all other work affected thereby, at no additional cost to the
Government.

2.2 Guarantee: All x-ray protective materials shall be guaranteed to
retain the required shielding effectiveness for a period of 5-years from date
of testing.

3. SUBMITTALS:

3.1 Tests and Certificates: The testing requirements for materials
incorporated in referenced documents will be waived provided the Contractor
submits certificates from the manufacturer stating that materials furnished
for this project confo to all requirements of this specification and the
referenced documents. Material certificates shall be submitted to and
approved by the Contracting Officer. Copies of the test reports for sound
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rated assemblies shall be submitted to and approved by the Contracting Officer
before work is started. Copies of other test reports need not be submitted
except as specifically requested by the Contracting Officer.

3.1.1 Sample Certificate: The certificate shall not contain statements
that could be interpreted to imply that the product does not meet all
requirements specified, such as "as good as"; "achieve the same end use and
results as materials formulated in accordance with the referenced
specification"; "equal or exceed the service and performance of the specified
material". The certificate should simply state that the product conforms to
all requirements specified.

SAMPLE CERTIFICATE

The manufacturer hereby certifies that all following products being furnished
for this project conform to all requirements of the project specifications and
the respective reference specifications:

MANUFACTURER AND PRODUCT

John Doe Company
Sheet Lead

3.2 Shop Drawings:

REFERENCE SPECIFICATION

QQ-L-201

SIGNATURE AND TITLE

Shop drawings shall be submitted to and approved by
the Contracting Officer before work is started. Drawings shall show view
window; lead lined gypsum wallboard including elevations and details at doors,
view wlndow, corners, and partition intersections; location of fasteners for
lead lined gypsum wallboard; and other details of construction.

3.3 Samples: The following samples shall be submitted to and approved
by the Contracting Officer before work is started:

(a) Sheet lead:
thickness specified.

(b) Lead Glass:

(c)

(d)

(e)

(f)

Two samples 12 inches by 12 inches of each

Two samples 12 inches by 12 inches of lead glass.

Gypsum Wallboard:

(I) Lead Lined: Two samples 12 inches by 12 inches.

(2) Non-Lead Lined: Two samples 12 inches by 12 inches.

Fasteners: Four of each type.

Gypsum Wallboard Accessories: Two of each type.

Gypsum Wallboard Adhesive: One quart.
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(g) View Window:

May be used in project.
One sample of view window specified, complete.

(h) Plaque: One sample, complete.

applicable.

(i) Acoustical Sealant: One tube.

May be used in project if

3. Manufacturer’s Installation Procedures: Manufacturer’s current

recommended installation procedures for all items specified shall be submitted

to and approved by the Contracting Officer before work is started.

Installation procedures shall accompany shop drawings.

PRODUCT DELIVERY AND STORAGE:

.I Delivery: Deliver materials to the Project site in original,

unopened packages, containers or bundles bearing the manufacturer’s name and

brand.

.2 Storage: Keep all materials dry; protect from weather; and store

under cover, above the ground and away from sweating walls or other damp

surfaces. Store gypsum wallboard on level surfaces and stack same flat to

avoid damage to edges, ends and surfaces.

5. GENERAL: The drawings indicate the location, type and thickness of

X-ray shielding materials. Thicknesses indicated for sheet lead and linings

are minimum thicknesses acceptable. X-ray shielding work shall be in

accordance with the requirements specified herein and with all applicable
recommendations of NBS’s "Handbook 76". The shielding shall be continuous

within its limits; and where other work, materials or accessories penetrate
the shielding, lead patches, lead sleeves, or sheet lead shall be installed as

required to provide continuity of the shielding. Unless otherwise specified,

effective lead laps in the completed installation shall be not less than

inch.

6. SOUND RATED ASSBLIES: Radiation protection construction shall

conform to the performance requirements of ASTM Ego and ASTM E13 for

indicated STC ratings.

7. MATERIALS:

7.1 Sheet Lead: Federal Specification QQ-L-201, Grade C.

7.2 Lead Glass: Federal Specification DD-G-451, Type I, Class I,
Quality q3, with a lead equivalent of not less than that of the barrier in

which it is installed.

7.3 Gypsum Wallboard:
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7.3.1 Lead Lined: Federal Specification SS-L-30, Type III, Grade X,
Class I, Form a, Style 3 (tapered edge) with a single unpierced piece of sheet
lead, the same size as the wallboard, laminated to back. A continuous layer
of mastic shall be utilized in laminating the sheet lead to the wallboard
under hydraulic pressure.

7.3.2 Face Layer: Federal Specification SS-L-30, Type III, Grade X,
Class I, Form a, Style 3 (tapered edge).

7.4 Gypsum Wallboard Accessories:
conform to GA-216.

Corner bead and edge trim shall

7.5 Gypsum Wallboard Adhesive: Adhesive for fastening gypsum board to
gypsum board shall be of type recommended by gypsum wallboard manufacturer.

7.6 Fasteners: Lead washers with drive screws of type recommended by
gypsum wallboard manufacturer and having a lead equivalent of not less than
that of the barrier in which it is installed.

7.7 View Windows: View window frames shall be fabricated from factory
primed painted 18 gage cold rolled steel and lined with the same lead
thickness as the wall in which it is installed. Baffled slots shall be
provided at the bottom for voice passage. The two separate frames shall
telescope together to accommodate wall thickness indicated. Frames shall be
constructed as to form a minimum overlap of 3/8 inch at all points of the
perimeter of the lead glass. Removable stops shall be provided for glazing.
Lead glass for view windows shall be as specified in paragraph entitled "Lead
Glass".

7.8 Lead Lined Wood Doors:
section entitled "Wood Doors".

Lead lined wood doors are specified in

7.9 Door Frames: Door frames are specified in section entitled "Hollow
Metal Doors and Frames".

7.10 Plaque: Each room or area which provides radiation protection
shall have a plaque designating the lead thickness and lead equivalent of each
wall, including view window, mounted at the location directed. Locations
where lead thicknesses change or where lead is not continuous shall be
indicated on the plaque. Plaques shall be aluminum, Bakelite, or other
approved materials and shall be of sufficient size to contain the information
required.

7.11 Acoustical Sealant: Type recommended by the wallboard manufacturer
to provide STC ratings indicated.

8. INSTALLATION: Install all materials in accordance with manufac-
turer’s recommendations and the following requirements, except sound rated
assemblies shall be installed to provide sound ratings indicated.
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8.1 Gypsum Wallboard: Gypsum wallboard shall be installed in accordance

with GA-216, unless otherwise specified, indicated or recommended by the

gypsum wallboard manufacturer.

8.1.1 Lead Lined Gypsum Wallboard: Predrilling or drilling of pilot
holes for fasteners in lead lined gypsum wallboard shall be performed as

necessary to prevent deformation of the fastener and to prevent distortion of

the wallboard. A 2 inch wide strip of sheet lead shall be provided with each
sheet and shall be applied to framing system prior to installation of lead

lined gypsum wallboard so as to provide a minimum of inch overlap with the

adjoining sheet and at all Joints. Apply wallboard with long dimensions
parallel to vertical supports and with lead lining next to supports. Screw
attach lead lined gypsum wallboard to framing with screws spaced not greater
than 8 inches on centers at the edges and ends of panels, and at all supports.

8.1.2 Face Layer: Apply face layer with long dimension perpendicular to
vertical supports. Face layer shall be applied by adhesive only. Fasteners
not permitted.

8.1.3 Gypsum Wallboard Accessories: Install accessories in accordance

with GA-216. Fasteners for accessories shall not penetrate lead lining.

8.1.4 Finishing: Joint and corner treatment shall be in accordance with
GA-216.

8.2 View Windows: Install view windows in accordance with approved shop
drawings and manufacturer’s recommendations to provide an effective lead lap
with the barrier in which they occur.

8.3 Built-In Items: Where built-in items other than those specified
above penetrate lead linings, provisions shall be made for maintaining the
continuity of the barrier. Lead patches shall be used for this purpose
whenever practicable. Where ducts, conduit, and similar items prevent the use
of patches, lead sleeves or lead linings shall be used.

8.4 Sealant Application: Install acoustical sealant to provide STC
ratings indicated. Apply sealant as recommended by the manufacturer, filling
all cut-outs, openings, voids at floor and ceiling where partitions abut to
dissimilar construction, and elsewhere to provide the required sound ratings.

---END---

05-77-7526
13750 5



SECTION 13942X

ENERGY MONITORING AND CONTROL SYSTEMS (EMCS)
INTERFACE MATERIALS

I. APPLICABLE PUBLICATIONS: The following publications of the issues
listed below, but referred to thereafter by basic designation only, form a
part of this specification to the extent indicated by the references
thereto:

1.1 American National Standards Institute (ANSI) Publications:

B9.1-71

B31.1-77

B31.5-74

Safety Code for Mechanical Refrigeration

Power Piping

Refrigeration Piping

C12-1975 Electricity Metering, Code for

C57.13-1 968 Requirements for Instrument Transformers

1.2 National Fire Protection Association (NFPA) Publication:

70-1978 National Electrical Code

90A-76 Air Conditioning and Ventilating Systems

1.3 National Electrical blanufacturers Association (NEblA) Publication:

EI 20-75 Watthour Meters

1.4 Electronic Industires Association (EIA) Publication:

RS-232-C Interface Between Data Terminal Equipment and
Data Communication Equipment Employing Serial
Binary Data Interchange (Aug 1969).

2. GENERAL REQUIREMENTS: Section 15011, General Requirements,
Mechanical, with the following modifications, applies. The work includes providing
indicating, alarming, controlling systems interfaces and related work for tie-into future EMCS installation. Each system shall be
complete and ready for operation. Equipment materials, installation, and
workmanship shall be in accordance with ANSI Bg.l, B31.1, B31.5 and NFPA
70, 9OA except as specified or indicated otherwise. In the NFPA standards
refered to herein, the advisory provisions shall be considered to be
mandatory, as though the word "shall" had been substituted for "should"
wherever it appears; reference to the "authority having Jurisdiction" shall
be interpreted to mean the Contracting Officer.

2.1 Submittals Required: Shop drawings, manufacturer’s data and
certificates for equipment, materials, finish, and pertinent details for
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DIVISION 13. SPECIAL CONSTRUCTION

SECTION 13942X. ENERGY MONITORING AND CONTROL SYSTEMS (EMCS) INTERFACE
MATERIALS

2. GENERAL REQUIREMENTS: At the end of this paragraph add thefollowing:

"2.5 As-Built Working Drawings: Upon completion, and before final.acceptance of the work, furnish to the Contracting Officer a complete seof as-built working drawings of installation for record purposes. Theas-built working drawings shall be not smaller than 30 and 42 inchesreproducible drawings on mylar film with title block (8 by 4 inches)similar to full size contract drawings. The as-built working drawingsshall be furnished in addition to the as-built contract drawings require(by Section 01012: Additional General Paragraphs."



each system shall be submitted and approved before procurement, fabrication
or delivery of such items to the Job site. Partial submission will not be
acceptable. Descriptive data shall be annotated to show the specific
model, type and size of each item the Contractor proposes to furnish.

2.2 anufacturer’s Data: The manufacturer*s data shall include the
following:

Terminal cabinets (CO)
Sensor devices (each type and component), including complete
wiring and connection diagrams (CO)
Control devices (each type and component), including complete
wiring and connection diagrams (CO)

2.3 Shop Drawings: Shop drawings shall include the following:

a. Terminal cabinets, Includlng termlnal blocks. (CO)

2.4 Operation and Maintenance Manuals: Furnish operation and
maintenance manuals for all items of equipment listed under "Manufacturer’s
Data*’. These manuals shall contain full hardware support documentation,
which shall include, without being limited to, the following:

a, General description and specifications
b. Installatlon and initial checkout procedures
c. Principles and theory of operation
d. Detailed electrical and logical description
e. Complete trouble-shootlng procedures, diagrams, and guldellnes
f. Complete alignment and calibration procedures for all components
g. Preventive maintenance requirements
h. Detailed schematics and assembly drawings
io Complete spare parts lists
J. Interface requirements and capabilities
k. Signal identification and timing diagrams

’ 3. EQUIPMENT: Equipment shall conform to the following specifications
and to the other requirements specified herein.

3.1 Sensor and Control Devices:

3.1.I General: Provide all remote sensing points and instrumentation as
indicated. All sensors shall be compatible (either industrial or
commercial grade) with ATC contractors equipment and shall have accuracies
as stated hereinafter. Hysteresis, relaxation time, span, max./min.
limits, etc. shall also be accounted for in all applications of sensors and
controls.

3.1.2 Field wiring for each binary device shall be two conductor No. 18
AWG or No. 20 AWG, stranded, twisted pair, copper, 300 volt, thermoplastic.
For multl-conductor wire having four or more conductors, wire size shall be
not less than No. 22 AWG solid copper. All analog inputs shall be wired
with shielded, solid copper wire not less than 18 AWG No. 20 AWG, stranded,
twisted pair, copper wire, 300 volt, thermoplastic. All wires shall be
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terminated with pressure type connectors suitable for wire size andmaterial as well as terminal connection. Wire in physical contact withcompression screw shall not be acceptable.

3.1.3 Route conduit and cable from each sensor, control device, firealarm contact, intrusion alarm device, door holder activation schedule andall other devices as indicated on the Input/Output Schedules. The cablingand conduit shall be routed to the Smoke Area FID Terminal Cabinet.

3.1.4 Temperature Sensors:

3.1.4.1 Temperature sensors shall be thermistor resistance thermocoupletype, however thermocouples shall be restricted to temperature range of +250 degrees F and above. Analog temperature sensors shall provide anoutput signal that varies continuously with the sensed temperature, withina specified range. Binary temperature sensors shall provide an outputsignal that is either on or off (i.e., switch closure, typical ofresidential room thermostat, etc.) depending upon whether the sensedtemperature is above or below the setpoint temperature. Temperaturesensors shall be suitable for one or more of the following mountingmethods:

a) Room Type shall be sultable for wall mounting, with or without
protective guards, occupant setpolnt adjustment, and systemselectlon switches.

b)

c)

Insertion Type shall be sultable for insertion into air ducts atany angle, and shall have a minimum insertion of 6 inches.

Immersion Type shall be sultable for immersion into fluids intanks or pipes with or without separable well and heat transfercompound.

d)

e)

Averaging Type with Extended Element shall be suitable for ductmounting to obtain average temperature by sampling along a
capillary tube element not less than 8 feet in length.

Safety Type with Extended Element shall be suitable for ductmounting to detect the coldest temperature in any I foot sectionof 20 foot minimum length capillary element. Typical use-freezeprotection of water coils.

All sensors of a particular category in any one bulldlng shall be of thesame type and manufacturer. Temperature sensors located outdoors shallhave sun shades to minimize solar effects and shall be mounted to minimizebuilding outside air film effects.

3.1.4.2 The following shall apply to thermistor, resistance orthermocouple temperature detectors:

Stem or tip sensitive types, for insertion or immersion.Sensing elements shall be hermetically sealed.
Stem and tip construction shall be 304 stainless steel, copper,glass, or epoxy.
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d. All external trim material shall be completely corrosion resistant
with all parts assembled into a watertight, vibratlon-proof, heat
resistant assembly.

e. Thermometer wells shall be of bronze, stainless steel, copper, or
monel materials. Heat transfer compounds shall be compatible with
the sensor. Compression type fittings between sensors and
thermometer wells are acceptable.

f. Sensors shall have a time constant response of less than 3 seconds
to a temperature change of one degree.

g. Sensors shall operate over the following ranges with the
accuracies specified over the noted range of the sensor:
+20 degrees F to +250 degrees F, plus or minus 0.75 degrees F;+100 degrees F to +500 degrees F, plus or minus 2.0 degrees F;
+250 degrees and up, plus or minus 2.0 degrees F. (Thermocouples

only) end to end accuracy.

3.1.5 Differential Pressure Sensors:

3.1.5.1 The entire assembly shall be so constructed that shock,vibration and pressure surges of 25 psi above scale will neither harm thegage nor affect its accuracy.

3.1.5.2 Pressure sensors shall have the following features:

Adjustable high and low limits.
Suitability for operation in an ambient temperature range requiredby the service.
Accuracy within l percet of full scale.
Operating range shall be as required for the service.
Static pressure taps for ease of inserting a calibration meter.
Three value manifolds for isolation and nulling.
Blow down valves for steam system installations.

3.1.6 Differential Pressure Switches:

3.1.6.1 All pressure sensing elements shall be corrosion resistant.

3.1.6.2 Pressure sensing elements shall be Sourdon tubes, bellows ordiaphragm type.

3.1.6.3 Units shall have adjustable range and differential pressure
settings.

3.1.6.4 Pressure sensor switches shall be snap action type with goldplated wiping contacts, rated at 24 volts DC.

3.1.6.5 Sensor assembly shall operate automatically and reset
automatically when conditions return to normal.

3.1.6.6 Complete sensor assembly shall be protected against vibration atall critical movement pivots, slides, etc.

3.1.6.7 Sensor Ratings: Sensors shall have the following pressure andaccuracy ratings:
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Chilled, condenser and hot water sensors shall be rated at 125
psig, with an accuracy of plus or minus 1.0 psi.
Low and medium steam pressure sensors shall be rated at 150 psig.
Low pressure shall operate fro 0 to 30 psig with an accuracy of
plus or minus 0.5 psi. Medium pressure shall operate from 0 to
100 psig with an accuracy of plus or minus 1.0 psi.
High steam pressure sensors shall be rated at 300 psig, have a
full operating range of 0-300 psig with an accuracy of plus or
minus 2 psi.
High temperature water sensors shall be rated at 600 psig and have
a full operating range of 0-400 psig with an accuracy of plus or
minus 5 psi.
Sensors on all steam lines and high temperature water lines shall
be protected by pigtail siphons installed between the sensor and
the fluid line.
Sensors on all steam or liquid lines shall have an isolation valve
installed between each sensor and its pressure source.

3.1.7 Relative Humidity Sensors: The sensor shall be an analog
precision resistance type Relative Humidity Detector. The sensing element
shall be rated for the Relative Humidity Range designed into the building
environmental control system. The sensor shall have an overall accuracy of
plus or minus 2.5 percent of span over the range of 20 to 80 percent
relative humidity.

3.1.8 Watthour Meters and Current Transformers:

3.1.8.1 Meters shall include all 3 phases, test and terminal blocks watttransducers, and meter connections to the FID for continuous nalog)monitorin ofpower. Two potential transformers shall be provided for 480 volt 3 wire
systems for watthour meter use. Accuracy shall be plus or minus 0.25
percent of full scale. Watthour meters for chiller appllcations shall in
addition have an instantaneous watt indicator with analog or digital
display.

3.1.8.2 Watthour meters and sockets shall be in accordance with ANSI C12
and ’NEMA EI-20.

3.1.8.3 Potential and current transformers shall be in accordance with
ANSI C57.13. Potential transformers shall be supplied with two primary
fuses.

3.1.9 Remote Reset Controllers:

3.1.9.1 The controller shall be electronic and matched to the device
being controlled.

3.1.9.2 The controllers shall have adjustable temperature ranges of plus
or minus 12.5 degrees F, plus or minus 25 degrees F, plus or minus 50
degrees F, plus or minus 75 degrees F, or plus or minus 100 degrees F from
a nominal temperature for the specific application. Selection shall be

05-77-7526
13%2X -5





based upon the operating range of the controlled variable. Controllers
shall have reset increments no greater than and accuracy not less than that
specified for the respective sensor accuracy,

3.1.9.3 Feedback shall be provided for each remote reset controller
adjusted set point. If shall be derived through mechanical coupling to
driven setpoint adjuster or final control motion (e.g. rotary potentiometer
linked to set point screw adjuster or slide wire potentiometer tracking
control valve stem position).

3,1.10 Level Indicating Transmitter:

3.1.10.1 Service: Underground fuel oil storage.

3.1.10.2 Type: Provide ultrasonlc or capacitance style level indicating
transmitter suitable for outdoor environment.

3.1.10.3 Operation:

a. Operate on 115 VC @ 60 Hz.

bo Incorporate automatic temperature compensation covering a minimum
of -30 degrees F to 200 degrees F.

Co Incorporate a 0 to 100g adjustable range of no less than 0 to 144
inches.

d. Incorporate an output of 4 to 20 ma linear to tank level.

Incorporate an integral 0 to 100% indicator.

Incorporate a minimum two points empty and full of adjustment
for calibration.

,3.1.10.4 Miscellaneous Provisions: Provide a 4"-150 lb. carbon steel
flange tapped as required for transmitter/element mounting to tank.
Transmltter/element is vertical. Callbrated range 0" ti 126".

4. INSTALLATION:

4.1 Sensors and Controls:

4.1.I General: Provide all remote sensing points and instrumentation as
indicated.

4.1.1.1 Wiring from sensors and control devices shall be to terminal
block located in the DTC. The terminal block shall be permanently marked
for identification. All circuits shall be protected to avoid interruption
of service due to short-circuiting or other conditions which might
adversely affect the connected devices. The blocks shall be numbered by
circuit pairs, such as 1 to 25, 26 to 50, etc. Each individual signaling
circuit shall be classified as a circuit pair. All wiring that comes from
external sources to the site shall be line protected fro lightning and
static electricity.
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4.1.1.2 Wiring and theinstallatlon thereof shall conform to the
standards of the Natlonal Electrical Code (NFPA 70).

4.1.I.3 Each field wire shall be labeled or coded at each end. Each
point of all field terminal strips shall be permanently labeled or coded toshow the instrument or item served. Color coded cable with cable diagramsmay be used to accomplish cable identification.

4.1,2 Temperature Sensors:

4.1.2.1 All sensors shall be stabilized to such a level as to permit on-the-Job installations that will require minimum field adjustments orcallbratlons.

4.1.2.2 Temperature sensor assemblies shall be readily accessible andadaptable to each type of application in such a manner as to allow for
quick, easy replacement and servicing without special tools or skills.

4.1.2.3 Strap-on mountings, utilizing helical screw stainless steelclamps, shall be permitted on hot water piping up to 3 inches only. Allother water temperature sensors shall be in wells.

4,1.2.4 Outdoor installations shall be of rainproof construction or inNEMA 3R enclosures. These installations shall be protected from solarradiation and wind effects by stalnless steel shields.

4.1.2.5 Sensors shall be with [brushed-aluminum or brushed stalnlesssteel enclosures where located in finished spaces.

4.1.2.6 Sensors in ducts shall be mounted in locations to sense the
correct temperature of the air only and shall not be located in dead airspaces or positions obstructed by ducts, equipment, etc. The location ofinstallation shall be within the vibration and velocity limits of the
sensing element. Where an extended surface element is required to properlysense the average temperature it shall be securely mounted within the ductin an approved manner and shall be positioned to measure the best averagetemperature. Elements shall be thermally isolated from brackets and
supports to respond to air temperature only. Ducts shall be securelysealed where elements or connections penetrate ducts.

4.1.2.7 All sensors measuring temperatures in pipes larger than 1 inchin dismeter, except as noted in paragraph 4.1.2.3 above, or in pressurevessels, shall be provided with wells properly fabricated for the service.Wells shall be non-corrosive to the medium being measured and shall havesufficient physical strength to withstand all (including test) pressuresand velocities to which they are subjected. Wells shall be installed inthe piping at elbows where piping is smaller than the length of the well toeffect proper flow across the entire area of the well. Wells may beinstalled either looking up-stream or down-stream. Suitable thermaltransmission material shall be provided within the well to speed theresponse of temperature measurement. Wells shall be provided with packingnuts to contain the thermal transmission material and allow for easyremoval. Well shall not restrict flow area to less than 70 percent ofline-size-pipe normal flow area.
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4.1.3 Static Pressure Sensors: Sensors installed outdoors shall be
installed in a NENA 12 enclosure.

4.1.4 Pressure Differentlal Sensors: Sensors shall be Installed in NEMA
3R enclosures and are to be corrosion resistant throughout.

4.2 Termlnal Cabinets:

4.2.1 General: Install all terminal cabinets in accordance with
instructions given on drawings.

4.2.2 FID Termlnal Cabinets shall be in dry interior areas of buildings.
Panels shall not be installed adjacent to heat generating devices.

4.2.3 Wiring and the installation thereof shall conform to the standards
of the Natlonal Electrical Code (NFPA 70).

5. FIELD TESTS AND INSPECTIONS: Upon completion of Installatlon of each
piece of equipment field inspect and mechanically and electrically test
equipment for proper function. Submit a certification to the Contracting
Officer that each piece of equipment has been field inspected and tested
for proper function prior to final system test.

oO o---
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FIRE ALARM DEVICE AUNCIATION TABLE

Point Annuneiatlon Summary

Alarm Contacts Located in
Fire Alarm Cabinet

(FATC or FAEC)

Basement Manual Pull Station
Smoke Zone BG

BFAEC

Basement Smoke Detector BFAEC
Smoke Zone BG

Basement Water Flow Switch
Smoke Zone BG

BFAEC

Basement Valve Supervisory Device
Smoke Zone BG

BFAEC

Basement AHU-25 Unit Smoke Detector
Smoke Zone BG

BFAEC

Basement AHU-O Unit Smoke Detector
Smoke Zone BG

BFAEC

Basement HV-2 Unit Smoke Detector
Smoke Zone BG

BFAEC

Basement HV- Unit Smoke Detector
Smoke Zone BG

BFAEC

Basement Kitchen Hoods BFAEC
Smoke Zone BG

Basement Pre-Action Sprinkler System BFAEC
Wet Pipe Rooms E001, EO02, E003 & EO04

Basement Pre-Action Sprinkler System
Dry Pipe Rooms E001, EO02, E003 & E004

Northeast
of Hospital

OS&Y Valve
Main Valve Pit

BFAEC

Basement Fire Alarm System Trouble BFAEC

Basement Manual Pull Station
Smoke Zone BE

BFAEC

Basement Thermal Detector
Smoke Zone BE

BFAEC

Basement Water Flow Switch
Smoke Zone BE

BFAEC





Basement

Basement

Basement

First Floor

First Floor

First Floor

First Floor

First Floor

First Floor

First Floor

First Floor

First Floor

First Floor

First Floor

First Floor

First Floor

First Floor

Valve Supervisory Device
Smoke Zone BE

HV-5 Unit Smoke Detector
Smoke Zone BE or First Floor IF

HV-6 Unit Smoke Detector
Smoke Zone BE

Manual Pull Station
Smoke Zone

Smoke Detector
Smoke Zone

Water Flow Switch
Smoke Zone

Valve Supervisory Device
Smoke Zone

AHU-38 Unit Smoke Detector
Smoke Zone 1A

AHU-39 Unit Smoke Detector
Smoke Zone

Manual Pull Station
Smoke Zone

Smoke Detector
Smoke Zone

Water Flow Switch
Smoke Zone

Valve Supervisory Device
Smoke Zone

AHU-36 Unit Smoke Detector
Smoke Zone

AHU-37 Unit Smoke Detector
Smoke Zone

Manual Pull Station
Smoke Zone IB2

Smoke Detector
Smoke Zone IB2
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BFAEC

BFAEC

BFAEC

IFATCA

IFATCA

IFATCA

IFATCA

1FATCA

IFATCA

IFATCB

IFATCB

IFATCB

IFATCB

IFATCB

IFATCB

IFATCB

IFATCB





First Floor

First Floor

First Floor

First Floor

First Floor

First Floor

First Floor

First Floor

First Floor

First Floor-

First Floor

First Floor

First Floor

First Floor

First Floor

First Floor

First Floor

Manual Pull Station
Smoke Zone 1C1

Smoke Detector
Smoke Zone ICI

Water Flow Switch
Smoke Zone ICI

Valve Supervisory Device
Smoke Zone

AHU-33 Unit Smoke Detector
Smoke Zone ICI

Manual Pull Station
Smoke Zone ;C2

Smoke Detector
Smoke Zone ;C2

Water Flow Switch
Smoke Zone ;C2

Valve Supervisory Device
Smoke Zone

AHU-Sq Unit Smoke Detector
Smoke Zone ;C2

AHU-35 Unit Smoke Detector
Smoke Zone

Manual Pull Station
Smoke Zone

Smoke Detector
Smoke Zone

Valve Supervisory. Device
Smoke Zone D2

AHU-26 Unit Smoke Detector
Smoke Zone 1D2

AHU-32 Unit Smoke Detector
Smoke Zone 1D2

AHU- Unit Smoke Detector
Smoke Zone ;D2

05-77-7526
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1FATCC1

IFATCCI

1FATCC1

IFATCCI

IFATCCl

IFATCCI

IFATCCI

IFATCCI

IFATCCI

IFATCCI

IFATCCI

1FATCD

IFATCD

IFATCD

1FATCD

IFATCD

IFATCD





First Floor

First Floor

First Floor

First Floor

First Floor

First Floor

First Floor

First Floor

First Floor

First Floor

First Floor

First Floor

First Floor

First Floor

First Floor

First Floor

Manual Pull Station
Smoke Zone

Smoke Detector
Smoke Zone 1D1

Water Flow Switch
Smoke Zone 1D1

Valve Supervisory Dev$oe
Smoke Zone 1D1

AHU-27 Unit Smoke Detector
Smoke Zone 1E1

AHU-28 Unit Smoke Detector
Smoke Zone 1D1

HV-3 Unit Smoke Detector
Smoke Zone

Manual Pull Station
Smoke Zone

Smoke Detector
Smoke Zone

Water Flow Switch
Smoke Zone

Valve Supervisory Device
Smoke Zone

AHU-3 Unit Smoke Detector
Smoke Zone

Pre-Action Sprinkler System
Rooms El13 and El1

Manual Pull Station
Smoke Zone

Smoke Detector
Smoke Zone 1E2

AHU-I Unit Smoke Detector
Smoke Zone 1E2 and 1F
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1FATCD

1FATCD

1FATCD

1FATCD

1FATCD

1FATCD

1FATCD

1FATCD

1FATCD

1FATCD

1FATCD

1FATCD

IFATCD

IFATCD

IFATCD

IFATCD





First Picot-

First Floor

First Floor

First Floor

First Floor

First Floor

First Floor

First Floor

First Floor

First Floor

First Floor

First Floor

First Floor

First Floor

First Floor

First Floor

First Floor

Manual Pull Station
Smoke Zone

Smoke Detector
Smoke Zone

Water Flow Switch
Smoke Zone 1F

Valve Supervisory Device
Smoke Zone 1F

AHU-8 Unit Smoke Detector
Smoke Zone

Manual Pull Station
Smoke Zone IGI

Smoke Detector
Smoke Zone

Water Flow Switch
Smoke Zone

Valve Supervisory Device
Smoke Zone

Manual Pull Station
Smoke Zone IG2

Smoke Detector
Smoke Zone

Water Flow Switch
Smoke Zone

Valve Supervisory Device
Smoke Zone

AHU-30 Unit Smoke Detector
Smoke Zone

AHU-31 Unit Smoke Detector
Smoke Zone

Manual Pull Station
Smoke Zone IH

Smoke Detector
Smoke Zone 1H

05-77-7526
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1FATCF

IFATCF

1FATCF

1FATCF

;FATCF

IFATCG

;FATCG

1FATCG

IFATCG

IFATCG

IFATCG

;FATCG

IFATCG

IFATCG

FATCG

;FATCH

IFATCH





First Floor

First Floor.-

First Floor

Second Floor

Second Floor

Second Floor

Second Floor

Second Floor

Second Floor

Second Floor

Second Floor

Second Floor

Second Floor

Second Floor

Second Floor

Second Floor

Water Flow Switch
Smoke Zone IH

Valve Supervisory Device
Smoke Zone IH

AHU-29 Unit Smoke Detector
Smoke Zone IH

Manual Pull Station
Smoke Zone 2A

Smoke Detector
Smoke Zone 2A

Water Flow Switch
Smoke Zone 2A

Valve Supervisory Device
Smoke Zone 2A

AHU-23 Unit Smoke Detector
Smoke Zone 2A

AHU-2 Unit Smoke Detector
Smoke Zone 2A

Manual Pull Station
Smoke Zone 2B

Smoke Detector
Smoke Zone 2B

Water Flow Switch
Smoke Zone 2B

Valve Supervisory Device
Smoke Zone 2B

AHU-21 Unit Smoke Detector
Smoke Zone 2B

AHU-22 Unit Smoke Detector
Smoke Zone 2B

AHU-q2 Unit Smoke Detector
Smoke Zone 2B

1FATCH

WATCH

IFATCH

2FATCA

2FATCA

2FATCA

2FATCA

2FATCA

2FATCA

2FATCB

2FATCB

2FATCB

2FATCB

2FATCB

2FATCB

2FATCB





LEVEL 1 "SMOKE ZONES
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LEVEL 2 SMOKE ZONES
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3GI

LEVEL 3 SHOKE ZONES
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DOOR HOLDER ACTIVATION SCHEDULE DESCRIPTION

This Schedule indicates the smoke doors to be closed (vertical column)
and the area in which the fire alarm orIEinated (horizontal row). The
abbreviation and desinatlon are as follows:

"B-In

X

Smoke Door Basement Door #1

Smoke zone basement area E

Denotes that smoke door can be found in smoke zone identified.

Denotes that smoke door in an adJoinin smoke zone is effected.
It may be above, below or to the adjacent smoke zone.

05-77-7526
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DOOR HOLDER ACTIVATION SCHEDULE
DOOR

HOLDER
IDENTIFICATION

NUMBER
B-I
82

I-2

I-4
I-5
I-6

"9
-I0
-II
-12

-14
-15

1-16
1-17
1-18
1-19
1-20
1-21
1-22
1-23
1-24
1-25
1-2
1-27
1-20

2-1
22
2-3
2-4

2-6
2-7
2-8
2-9
2-10
2-1i
2-12
2-13
2-14
2-15
2-16
2-17
2-18
2-19
2-20
2-21
2"22
2-23
2-24
2-25
3-1
3-2
3-3
3-4
3-5

3-7
3-8
3-9
3-10
4-1
4-2
4-3
4-4
4-5
4-6
4-7
4-8
4-9

SMOKE ZONE IDENTIFICATION NUMBER

05-77-7526
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INTRUSION ALARM DEVICE
ANNUNCIATION TABLE

DOOR NO.

C 007
C 011
C 013

E 001
E 003
E 005
E O05A
E O05B

N O02A
N 004
N 006
N 007

012
013
013A
031

M 102B
M 103D

M 100B
M 101D
W 101
C 101

S 120
M 105B
M 106B
M 107B

C 113
C 115
C 115A
C 116
C 119
C 120
C 122
C 123

POINT ANNUNCIATION PRINTOUT

Area D Basement Corridor C007
Area D Basement Corridor C011
ARea D Basement Corridor C013

Area E Basement Tale. Eq. Rm.
Area E Basement Emerg. Gen. Rm.
Area E Basement Boiler Rm.
Area E Basement Boiler Rm.
Area E Basement Chiller Plant

Area G Basement Corridor NO02A
Area G Basement Cashier
Area G Basement Dining Room
Area G Basement Dining Room

Area D&H Basement Mech. Eq. Rm. No. 24
Area D&H Basement Mech. gq. Rm. No. 25
Area D&H Basement Stair No. 13
Area D&H Basement Corridor No. 31

Area A First Level Stair No.
Area A First Level Stair No. 2

Area B First Level Stair No. 3
Area B First Level Stair No. 4
Area B First Level Corridor WI00
Area B First Level Main Lobby

Area C First Level Corridor SIOOB
Area C First Level Stair No. 6
Area C First Level Stair No. 7
Area C First Level Stair No. 8

Area D First Level Exchange Retall Sales
Area D First Level Exchange Cafeteria
Area D First Level Exchange Cafeteria
Area D First Level Exchange Cafeteria
Area D First Level Receiving
Area D First Level Bank
Area D First Level Drug Information
Area D First Level Pharmacy Clerical

05-77-7526
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C 125
C 125A
Roll Up Door

C 142
C 143

101
102
102A
103

B 122
B 123
R 125

110B
126
126A

IOOD
136B
153
154

15qB
15C
15F
156
157
159
162
164
165
167A

N 101
N 119A
M 116
M 114B
N 112A

N 138
N 144
N 150
N 17
M 113
M 115

Area D First
Area D First
Area D First

Level Pharmacy
Level Pharmacy
Level Pharmacy

Area D First
AreaD First

Area B First
Area E First
Area B First
Area B First

Level Collection Agent
Level Collection Agent

Level Corridor EIO0
Level Blind Sales
Level Blind Sales
Level Blind Sales

Area E First
Area E First
Area E First

Area E First
Area E First
Area E First

Level Public Post Office
Level USPS Work Rm.
Level USPS Receiving

Level Stair No. 11
Level Dispersing
Level Dispersing

Area F First
Area F First
Area F First
Area F First
Area F First
Area F First
Area F First
Area F First
Area F First
Area F First
Area F First
Area F First
Area F First
Area F First
Area F First

Area G First
Area G First
Area G First
Area G First
Area G First

Level Corridor E100C
Level Corridor E136B
Level Flamable Stornge
Level Medical Supply Storage
Level Medical Supply StoraKe
Level -Medioal Supply Stornge
Level Medical Supply Storage
Level Medioal Supply Storage
Level Receiving
Level Stock Control
Level Hospital Issue Area
Level garcotic Vault & Secured Storase
Level -Seourity Vault
Level Oxygen Storage
Level StoraKe

Level Corridor N101
Level Library
Level Stair No. 14
Level Stair No. 12
Level Corridor N;01A & NI0;B

Area H First Level Administrative Area
Area H First Level Administrative Area
Area H First Level Medical Records Transcribing
Area H First Level Mech. Eq. Rm. No. 26
Area H First Level Mech. Eq. m. No. 26
Area H First Level Stair No. ;5
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249
256
257

N 00I
N 00

302
302A

M 307
H 307A

300
300A

M 301B
M 301C

305
305A

M 306
M 306A

303
303A

309
309A

M 210
M 210A

Area C
Area C
Area C

Second Level Emergency
Second Level Corridor 200B
Second Level Corridor 223B

Area H
Area H
Area H
Area H

Fourth Level Roof
Fourth Level Roof
Fourth Level Stair No.
Fourth Level Stair

15
15

Penthouse Stair No.
Penthouse Stair No.

Penthouse Stair No. 2
Penthouse Stair No. 2

Penthouse Stair No. 3
Penthouse Stair No. 3

Penthouse Stair No.
Penthouse Stair No.

Penthouse Stair No. 5
Penthouse Stair No. 5

Penthouse Stair No. 6
Penthouse Stair No. 6

Penthouse Stair No. 7
Penthouse Stair No. 7

Penthouse Stair No. 8
Penthouse Stair No. 8

Penthouse Stair No. 10
Penthouse Stair No. 10

Penthouse Stair No. 11
Penthouse Stair No. 11
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Abbreviations used on Input/Output Summary Sheets, Pages 13942X-31 through13942X-42:

RM
CT
P
RF
EF
AHU
HV
CHS
CWS
HWR
HWS
R.H. Supply
LVT PHC/HRC
D.B.
RI/SI
gpm
lb

Refrigeration Machine
Cooling Tower
Pumps
Return Fan
Exhaust Fan
Air Handling Unit
Heating and Ventilating
Chilled Water Supply
Condenser Water Supply
Hot Water Return
Hot Water Supply
Relative Humidity
Leaving Pre-Heat/Heat Recovery
Dry Bulb
Ref, Area/Controlling System
gallons per minute
pounds
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Second Floor

Second Floor

Second Floor

Second Floor

Second Floor

Second Floor

Second Floor

Second Floor

Second Floor

Second Floor

Second Floor

Second Floor

Second Floor

Second Floor

Second Floor

Second Floor

Second Floor

Manual Pull Station
Smoke Zone 2C1

Smoke Detector
Smoke Zone 2C1

Water Flow Switch
Smoke Zone 2C1

Valve Supervisory Device
Smoke Zone 2Cl

AHU-19 Unit Smoke Detector
Smoke Zone 2C1

AHU-20 Unit Smoke Detector
Smoke Zone 2Cl

Pre-Action Sprinkler System
Emergency Area

Manual Pull Station
Smoke Zone 2C2

Smoke Detector
Smoke Zone 2C2

Water Flow Switch
Smoke Zone 2C2

Valve Supervisory Device
Smoke Zone 2C2

AHU-18 Unit Smoke Detector
Smoke Zone 2C2

Manual Pull Station
Smoke Zone 2D1

Smoke Detector
Smoke Zone 2DI

Water Flow Switch
Smoke Zone

AHU-16 Unit Smoke Detector
Smoke Zone 2D1

Valve Super-isory Device
Smoke Zone 2D1
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2FATCC1

2FATCCI

2FATCC1

2FATCC1

2FATCC1

2FATCC1

2FATCCl

2FATCC2

2FATCC2

2FATCC2

2FATCC2

2FATCC2

2FATCD

2FATCD

2FATCD

2FATCD

2FATCD





Second Floor

Second Floor

Second Floor

Second Floor

Second Floor

Second Floor

Second Floor

Second Floor

Second Floor

Second Floor

Second Floor

Second Floor

Second Floor

Second Floor

Second Floor

Second Floor

Pre-action Sprinkler System
Operating Suite

Manual Pull Station
Smoke Zone 2D2

Smoke Detector
Smoke Zone 2D2

Manual Pull Station
Smoke Zone 2G1

Smoke Detector
Smoke Zone 2G1

Water Flow Switch
Smoke Zone

Valve Supervisory Device
Smoke Zone 2G1

AHU-11 Unit Smoke Detector
Smoke Zone 2G1

AHU-12 Unit Smoke Detector
Smoke Zone 2G2

Manual Pull Station
Smoke Zone 2G2

Smoke Detector
Smoke Zone 2G2

Pre-Aotlon Sprinkler System
Bassinett Area

Manual Pull Station
Smoke Zone 2H1

Smoke Detector
Smoke Zone 2H1

Water Flow Switch
Smoke Zone 2HI

Valve Supervisory Device
Smoke Zone 2H1
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2FATCD

2FATCD

2FATCD

FATCG

2FATCG

2FATCG

2FATCG

2FATCG

2FATCG

2FATCG

2FATCG

2FATCG

2FATCH

2FATCH

2FATCH

2FATCH





Second Floor

Second Floor

Second Floor

Second Floor

Second Floor

Second Floor

Third Floor

Third Floor

Third Floor

Third Floor

Third Floor

Third Floor

Third Floor

Third Floor

Third Floor

Third Floor

Third Floor

AHU-13 Unit Smoke Detector
Smoke Zone 2H1

AHU-14 Unit Smoke Detector
Smoke Zone 2HI

Smoke Detector
Smoke Zone 2H2

Water Flow Switch
Smoke Zone 2H2

Valve Supervisory Device
Smoke Zone 2H2

Pre-Actlon Sprinkler System
Intensive Care Unit

Manual Pull Station
Smoke Zone 3GI

Smoke Detector
Smoke Zone 3G1

Water Flow Switch
Smoke Zone 3GI

Valve Supervisory Device
Smoke Zone 3G1

AHU-7 Unit Smoke Detector
Smoke Zone 3GI

Manual Pull Station
Smoke Zone 3G2

Smoke Detector
Smoke Zone 3G2

AHU-8 Unit Smoke, Detector
Smoke Zone 3G2

Manual Pull Station
Smoke Zone 3HI

Smoke Detector
Smoke Zone 3HI

Water Flow Switch
Smoke Zone 3HI
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2FATCH

2FATCH

2FATCH

2FATCH

2FATCH

2FATCH

3FATCG

3FATCG

3FATCG

3FATCG

3FATCG

3FATCG

3FATCG

3FATCG

3FATCH

3FATCH

3FATCH





Thlrd Floor

Third Floor

Third Floor

Third Floor

Third Floor

Fourth Floor

Fourth Floor

Fourth Floor

Fourth Floor

Fourth Floor

Fourth Floor

Fourth Floor

Fourth Floor

Fourth Floor

Fourth Floor

Fourth Floor

Valve Supervisory Device
Smoke Zone 3H1

AHU-10 Unit Smoke Detector
Smoke Zone

AHU-9 Unit Smoke Detector
Smoke Zone

Smoke Detector
Smoke Zone

Pre-Aotion Sprinkler System
Coronary Care Unit

Manual Pull Station
Smoke Zone qG

Smoke Detector
Smoke Zone

Water Flow Switch
Smoke Zone

Valve Supervisory Device
Smoke Zone

manual Pull Station
Smoke Zone

Smoke Detector
Smoke Zone

AHU- Unit Smoke Detector
Smoke Zone

AHU-6 Unit Smoke Detector
Smoke Zone H

manual Pull Station
Smoke Zone H

Smoke Detector
Smoke Zone H

Water Flow Switch
Smoke Zone H
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3FATCH

3FATCH

3FATCH

3FATCH

3FATCH

qFATCG

qFATCG

qFATCG

qFATCG

FATCG

qFATCG

qFATCG

FATCH

qFATCG

qFATCG

qFATCG





Fourth F1oo Valve Supevisory Device
Smoke Zone H

FATCG
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STATUS INDICATION
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Fuel Oil

Tanks ( Req,)

CONTROL STATUS INDICATION
VALUE INDICATION WI1H HI-LO ALARM





COnTrOL

DISCRETE FOINT$

STATUS INDICATION
I

AIALO POIHT$

VALUE INDICATION WITH HI-LO ALARM VALUE
INDICATION
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AIR SYSTEM

AIR SYSTEM

STATUS INDICATIO VALUE INDICATION VlTH HI-LD ALAP.H

05-77-7526
13942X-3G





CONTROL

1

POINTS
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SECTION 14200. ELECTRIC ELEVATORS

I. APPLICABLE PUBLICATIONS: The following publications of the issues
listed below, but referred to thereafter by basic designation only, form a
part of this specification to the extent indicated by the references thereto:

1.1 American National Standards Institute (ANSI) Publications:

A 17.1 1978

A 17.2 1973

Elevators, Dumbwaiters, Escalators, and Moving Walks,
Safety Code for.
Elevators, Escalators, and Moving Walks, Practice for the
Inspection of.

1.2 Institute of Electrical and Electronic Engineers, Inc. (IEEE)
Publication:

43 Testing Insulation Resistance of Rotating Machines (March
1961).

1.3 National Electric Manufacturer’s Association (NEMA) Publication:

MG-1-1976 Motors and Generators.

1.4 National Fire Protection Association (NFPA) Publication:

70-78 National Electric Code.

2. QUALITY CONTROL:

2.1 General: Approvals, except those required for field installations,
field applications and field tests, shall be obtained before delivery of
materials to the project site.

2.2 Elevator Construction Experience and Certification: Prior to award,
the low bidder shall submit data for the approval of the Contracting Officer
which will show that he has successfully built and installed elevators of the
same type and of the same control features as specified herein, or that he has
a firm contractual agreement with a subcontractor having such required
experience. The data shall include the name and locations of at least two
installations where the low bidder, or the subcontractor referred to above,
has installed such elevators. The low bidder shall indicate the type, size,
rise, speed, load, and the control features employed at these installations
and certify that these elevators have performed satisfactorily in the manner
intended for a period of not less than 18 months.

2.3 Elevator Manufacturer: The elevator manufacturer shall be regularly
engaged in the business of manufacturing, installing, and servicing elevators
of the type and character required by these specifications. All electric
elevators specified herein and all hydraulic elevators specified under section
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entitled "Hydraulic Passenger Elevators" shall be furnished by same
manufacturer. The elevator manufacturer shall be the manufacturer of the
entire machines, controllers, and all other parts of the elevator operating
equipment, including the signal system, and of all the mechanism constituting
the various electrical and mechanical safety devices. The elevator
manufacturer shall have an established service office, at the time of bidding,
located within 50 miles 9f the Job site. This office shall be staffed with
sufficient personnel and stocked with spare parts to render prompt and
efficient maintenance service.

3. SUBMITTALS:

3.1 Shop Drawings: Shop drawings shall be submitted to and approved by
the Contracting Officer before work is started. They shall contain enough
detailed information to determine that the equipment conforms to the
requirements of this specification.

3.2 Certified Laboratory Test Reports: Before delivery of materials,
certified copies in triplicate of the reports of all tests required in
referenced publications shall be submitted to and approved by the Contracting
Officer before work is started. The testing shall have been performed by an
approved independent laboratory, within one year of submittal of reports for
approval. Test reports on a previously tested material shall be accompanied
by certificates from the manufacturer certifying that the previously tested
material is of the same type, quality, manufacturer, and make as that proposed
for this project.

3.3 Operation and Maintenance Instructions: Three complete sets of
neatly and substantially bound operating and maintenance instructions shall be
furnished to the Contracting Officer. Operating portion may be bound
separately for maintenance portion. Operating instructions shall include
detailed information relative to type, method, and sequence of controls and
operation with sufficient illustrations to prevent misinterpretation.
Maintenance instructions shall include complete detailed data sufficient for
adequately servicing the complete system, repairing, and ordering of all
replacement parts, and shall be fully illustrated for clarity. Any components
or methods peculiar to a particular system shall be included in detail.

3.4 Wiring Diagrams: Complete wiring and single line diagrams showing
the electrical connections, functions, and sequence of operation of all
apparatus connected with the elevators, both in the machine room and in the
hoistway, shall be furnished in duplicate. One set shall be framed in
approved manner and mounted in the elevator machine room. The other set shall
be delivered to the Contracting Officer.

3.5 Lubrication Chart: One framed lubrication chart shall be furnished
and mounted as directed in the elevator machine room. Chart shall include
lubricants as well as lubrication points.
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4. DELIVERY AND STORAGE: The elevators shall be shipped, handled, and
stored in a manner that will prevent damage. Material shall be stored in a

clean dry location. All damaged material shall be replaced or repaired in an
approved manner at the expense of the Contractor.

5. REPAIRS: Damage to the elevator equipment caused by the Contractor,
or damage to the building caused by the failure of any part of the equipment
to operate properly, shall be made good without expense to the Government.

6. REGULAR MAINTENANCE SERVICE: Regular maintenance service on the
elevator shall be provided for a period of one year after the date of
acceptance by the Government. Normally, this work shall be done during
regular working hours; however, the service shall include 24-hour emergency
call-back service during this period without additional cost to the
Government. The maintenance service shall include regular weekly examinations
of the installation by competent and trained employees and shall include all
necessary adjustments, greasing, oiling, equipment cleaning, and supplies and
parts to keep the equipment in good operable condition. Repair of damage as
the result of misuse, accidents, or negligence being excluded.

7. GUARANTEE: All materials and parts shall be guaranteed for a period
of one year from date of acceptance by the Government.

8. GENERAL: This specification includes the following electric traction
type passenger elevators:

8.1 Elevators No. and 2: The cars shall operate at 500 feet per
minute, shall have a capacity of 4,500 pounds, shall have autcmatlcally
operated doors, shall be variable voltage gearless type, shall have a length
of travel as indicated, and shall serve five landings with each elevator
having one entrance at each landing. The car platform shall be of size
indicated. Door opening shall be 4’-0" wide by 7’-0" high.

8.2 Elevators No. 4 and 5: The cars shall operate at 350 feet per
minute, shall have a capacity of 4,500 pounds, shall have automatically
operated doors, shall be variable voltage geared type, shall have a length of
travel as indicated, and shall serve five landings with each elevator having
one entrance at each landing. The car platform shall be of size indicated.
Door opening shall be 4’-0" wide by 7’-0" high.

8.3 Elevators No. 7 and 8: The cars shall operate at 200 feet per
minute, shall have a capacity of 4,000 pounds, shall have automatically
operated doors, shall be variable voltage geared type, shall have a length of
travel as indicated and shall serve five landings with front and rear
entrances at Basement and Level and front entrances only at remaining
Levels. The car platform shall be of size indicated. Door openings shall be
3’-6" wide by 7’-0" high.
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9. GENERAL REQUIREMENTS: The installation, including equipment,
material, workmanshlp, design, and tests shall be in accordance with the
standard rules and specifications referenced, except as specified otherwise.
The equipment shall be safe in operation, shall be of durable design and
construction, and shall be the product of a manufacturer engaged in the
manufacture and installation of this type of equipment. The design and
construction of the equipment and parts subject to wear shall be such that
similar machines and devices will be completely interchangeable, and all
workir parts will be accessible for inspection, servicing, and repair.
Adequate means shall be provided for the lubrication of all wearin parts that
require lubrlcatio.

10 CAR OPERATION AND CONTROL"
:.....

10.1 Emergency Stop Switch and Alarm Button: An emergency stop switch
and alarm button shall be provided in the car operating panel. Operation of
the stop switch shall interrupt the power supply and apply the brake
independently of the regular operating device. The emergency stop switch and
emergency alarm button shall be connected to one alarm bell to serve as
emergency signal. The alarm bell, including conduit and wiring, shall be
located in the hoistway. Provide a set of dry contacts on each emergency
alarm button and circuit in traveling cable from each car to their respective
machine room and Connect to Field Interface Device (FID) terminal cabinet
specified in Division 13.

10.2 Inspection Control Buttons: Inspection control buttons shall be
provided on top of car and arranged so they can be used to operate the
elevator for inspection purposes. This control shall consist of five buttons
marked "Up", "Down", "Safety", "Emergency Stop Switch" (red in color), and a
"Transfer Switch". The ’gp" and "Down" shall operate only when the "Safety"
is held in.

10.3 Car and Hoistway Door Control: The car end hoistway doors shall
open automatically after the car has fully stopped at a landing or while in
the leveling zone. The doors shall close after a predetermined time unless a
car button is pressed when the doors shall close immediately. Pressure of a
landing button at the floor at which a car is standing with closed doors shall
open the doors. The doors may be reopened from the car by pressing the "Door
Open" button. Doors shall be arranged to remain open for a time period
sufficient to meet Handicapped Requirements.

10.4 Motor-generator Control: The motor-generator set shall start
automatically in response to pressure of a call or dispatch button, and shall
continue to run for a predetermined time interval after the car has answered
its last call, when it shall automatically stop.
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10.5 Simplex Selective Collective Automatic Operation (Elevators No. 7
and 8): The operation of the elevator shall be from pushbuttons at the

landlngs and in the car. An "Up" and a "Down" button shall be provided at

each interedlate landlng. A single button shall be provided at terminal

landlngs. A series of push buttons numbered to correspond to the various

landlrs shall be provided in the oar operating panel. If the car is at the

main floor, and the hoistway and ear doors are closed, and one or more car or

landlnE buttons are pressed, the car will proceed to and stop in ascending

sequence at the landing corresponding to the "Up" buttons pressed regardless

of the sequence in which the buttons are pressed, provided the button for a

given landln is pressed sufficiently in advance of the arrival of the car at

that landlng to permit the stop to be made. The car will continue in the "Up"
direction stopped consecutively at the designated landings until the ear has

stopped at the highest landing for which an "Up" or "Down" button has been

pressed. The car, after respondln to the highest landlng or car eall, will

reverse automatlcally, even though not at the top terminal, and will start
down, stopping consecutlvely in response to all down landing or car calls

registered in advance of the arrlval of the car at those landings. An
adjustable automatic load weighing device shall be provided designed to bypass
registered landing calls, without interferiug with the operation of the

elevator, when the car is loaded to approximately 80 percent of its rated

capacity independent of the weight of the hoisting ropes and compensating

chains, but shall not prevent the operation of the car if loaded beyond the

preset value. The actual setting of the device shall be as directed. The

bypassed ealls shall remain registered untll such calls are answered. The

operation of the emergency stop switch shall not cancel the registered calls,

and after the switch is aain closed, the oar shall resume answering

registered calls. All car movements shall be subject to the interlock and

door contact circuits being established. A time limit relay shall be

provided, designed to hold the car at the landing at which it has stopped for

a predeteined period unless the oar or holstway door is held open, before it

will start automatically in response to other calls. The car shall remain

parked at the floor of the last call with car and holstway doors closed.

10.6 Multiple Zoning Operation for Two Cars (Elevators 1, 2, and 5):

The building shall be divided into three (3) zones with one car assigned to
the "Lobby" zone and the other car assigned to the top zone. Each car shall
park in its assigned zone when there are no unanswered calls.

10.6.1 The lobby zone shall include the lobby, basements and adjacent

floors above the lobby. The remainder of the floors shall be divided between

the top zone and the middle zone. Either car may answer calls in the middle

zone but neither car shall park in that zone.

10.6.2 The first car entering a parking zone shall be assigned to that

zone. The car in the lobby zone shall park at the lobby or other

pre-designated floor. The car entering the top zone with no calls registered

shall stop at the lowest floor in that zone.
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10.6.3 If hall calls do exist under these conditions, the car shall
proceed to the first call in its direction of travel. If the hall calls exist
in the opposite direction of its travel, it shall proceed to the furthest call
within its zone.

10.6.4 A car arriving at a floor to park shall not open its doors. Cars
shall open their doors only when stopping in response to a car or hall call.

10.6.5 Cars shall respond to hall calls within their assigned parking
zone and all car calls. Should a car, after answering a hall call within its
zone, travel outside its zone by a car call, it shall lose its zone assignment
and shall not become an assigned car until it enters a parking zone which has
no assigned car.

10.6.6 Any car traveling in answer to car call demands or any unassigned
car moving to an unoccupied parking zone shall stop for hall calls which are
registered in its direction of travel.

10.7 Emergency Power Operation: Elevators shall return automatically to
the main floor at full rated speed, one at a time in each bank, on emergency
power. A car that is out of service for other reasons shall be passed by and
another car selected. A manual keyed selector switch shall be provided at the
Basement floor for each bank, which shall contain a contact position for each
elevator and an automatic position, permitting one elevator in each Bank to be
selected to remain on emergency power or to provide power to an elevator that
had been out of service when the elevators were being returned automatically.

10.8 Special Emergency Operation: Upon receiving signals from smoke
detectors in elevator lobbies, elevators shall return to a designated floor in
compliance with ANSI Code A17.1, Rule 211.3. The Basement Level shall be the
parking floor for special emergency operation, with Level as the alternate
parking floor.

10.9 Special Operation (Elevators No. 7 and 8): Elevators shall have
front and rear openings at the first and second landings. One opening at each
of the two landings shall be key operated so that a car or hall call cannot be
registered for those openings, except when the key is in the on position. A
separate key switch shall be provided for the car operating panel and each
hall pushbutton fixture for the first and second landings.

10.10 Operating Station: Car operating station shall consist of a
service cabinet with a locked door and a flush mounted car operating panel.

10.10.1 Service Cabinet: Service cabinet shall contain the following:

a. Car light switch.

b. Top-of-car inspection switch.

c. Independent service switch (Elevators No. I, 2, 4 and 5).

05-77-7526
14200 6



d. Switch for by-pass of door light-ray devices.

e. Provisions for telephone.

10.10.2 Operating Panel:
car operating devices:

Operatin panel shall contain the following

a. Illuminating operatin pushbuttons numbered to correspond to
the landings served.

b. Emergency stop button (red).

c. Emergency alarm bell button.

d. Door open button.

e. Door close button.

f. Ventilation fan switch.

g. Key operated switch for control of rear door opening for
Elevators No. 7 and 8.

11. ELEVATOR MACHINES:

11.1 General: The elevator machines shall be of the geared traction
type and gearless traction type as specified. All rotating parts shall be
properly balanced to eliminate vibration. Conduits shall terminate a short
distance from the connection points at the equipment. No single ground,
accidental short circuit, motor field discharge, or counter voltage shall
retard or prevent effective brake operation whenever intended. Hachines and
controller frames in the elevator machine room shall be finished in accordance
with the manufacturer’s standard practice. Elevator control, and other panels
shall be identified by means of numbers applied by decals. All iron work,
metal fittings, and other uncoated ferrous surfaces exposed in the hoistway,
machinery room and areas adjacent thereto, except machined surfaces which
serve as a metal-to-metal base or couplin surface for another unit, shall be
cleaned and painted with one coat of approved rust-inhibiting paint and one
coat of black paint. Governors shall not be painted. The machine drum shall
be of a diameter not less than 40 times the diameter of the hoist rope.

11.2 Spare Parts: Spare parts required for the ordinary maintenance of
the elevators includin a complete set of fuses and metal or carbon contacts
for all control equipment shall be provided. The spare parts shall be placed
in a cabinet (approximately 18 inches by 18 inches by 36 inches) provided by
the contractor with doors equipped with a lock and two keys. The cabinet
shall be mounted in the machinery room as directed.
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11.3 Geared Traction Hoisting Machine (Elevators No. 4, 5, 7 and 8):
The hoisting machine shall be of the worm geared traction type with motor,
brake, worm gearing traction sheave, and bearings mounted on a common bedplate
of high strength cast steel or welded structural steel. The bedplate shall be
heavily ribbed or properly reinforced to provide the rigidity required to
maintain accurate alignment of all parts. The bedplate shall have a raised
lip at edge to prevent oil drips, or suitable drip pans shall be provided.
The traction sheave shall be of hard alloy cast iron, cast steel or semi-
steel, suitably grooved to produce proper traction and of sufficient thickness
to provide for future wear in grooves. Secondary sheaves shall be provided
with sultable guards able to withstand shock and prevent ropes from leaving
their proper grooves. Sound isolation of an approved type shall be provided
to effectively isolate geared machines from the machine beams or floor to
prevent transmission of machine vibrations to the building structure.

11.3.1 Bearings: The bearing pedestals shall be rigidly fastened to, or
be integral with the main structure of bedplate or the machine frame and
properly aligned. The bearings shall be either of the anti-friction bearing
metal sleeve type or of ball or roller bearing type. Bearings of anti-
friction metal shall be of ample size for the loads imposed and shall be
provided with oil reservoirs, automatic self-lubrication, oil gages and drain
plug or cocks. Bearing pressures shall not exceed 400 pounds per square inch
for babbitt and 800 pounds per square inch for bronze. Roller and ball
bearings shall be arranged for grease lubrication and be provided with
grease-gun connections, except ball or roller bearings which are immersed in
an oil bath or are oil-lubricated by splash or positive feed. Plain cast-iron
bearings will be permitted for worm shaft bearings provided the bearing
pressure does not exceed 300 pounds per square inch, and provided they are
immersed in oil or subject to oil-flood lubrication. The machine shall have
the highest grade double acting thrust bearing of the ball or roller type.
Bearing shall have two sets of balls or rollers arranged to eliminate back
lash, or it shall have other approved equipment for this purpose. Thrust
bearing shall be removable without dismantling machine.

11.3.2 Worm and Worm Gear: The worm shall be integral with the worm
shaft, and shall be accurately cut from a solid steel forging or heat treated
steel bar stock. The worm gear shall have an accurately machined bronze rim
of such composition that the gear will not show appreciable wear after one
year’s service. It shall be of such diameter relative to that of the driving
sheave that the maximum pressure between worm gear and worm will not exceed a
safe value. Worm gear shall have the bronze rim secured to a cast iron center
by tightly fitted turned bolts in reamed holes, with the nuts positively
secured in an approved manner. Bolt holes through the outer peripheral Jointof center and rim will not be permitted. Gears shall operate without
appreciable noise, and shall cause no appreciable vibration in the car.

11.3.2.1 Gear Case: Gear case for enclosing worm and worm gear shall be
constructed of high strength cast iron, arranged to hold a body of o11. Gear
case shall be provided with gasketed handholes for inspection of gear and with
approved means at worm shaft to prevent oil leakage. If a stuffing box is
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used, it shall be arranged to prevent rattling at all compressions of packing,
and a suitable receptacle shall be provided and suitably fitted in place to

collect oil dripping from stuffing box.

11.3.3 Brake: The brake shall be in two sections, of the shoe type, and
shall be so designed as to be effective to the extent of stopping and holding
the car under all conditions of loading or operation up to 125 percent of
rated load. Brake shoes shall be applied by springs under compression and the

pressure shall be adjustable. The brake drum shall be keyed or shrunk direct

to worm shaft, and shall be carefully balanced and shall have the wearing
surface and edge of flange turned smooth. The wearing surface shall run true
within a maximum variation of 0.O05-inch. The brake shoes shall be lined with
a suitable fireproof friction material so shaped to’ the shoe that the drum
will run free with a normal clearance. Brake shall be for direct current
operation only and shall be released by an electromagnet and applied by
springs. The brake magnet shall be so designed that the release will be
quick, and the brake application shall be automatically controlled to obtain

noiseless, smooth, and gradual stops with either light or loaded car. The
circuit of the brake magnet shall be opened by the several safety devices to
apply the brake at both limits of travel, when car attains excessive speed,
when stop is initiated by car operating device, when safety switch is opened,
or on failure of current.

11.3. Motor with Motor-Generator Field Control: The hoisting machine

motor for a geared elevator with motor-generator field control shall conform
to NEMA MG-1 and be as specified herein. The motor shall be of the direct

current type, designed to develop the required .high starting torque with a low
starting current. The motor shall be suited in all respects to the generator
field control used. The motor shall be ruggedly designed and all parts shall
be capable of meeting the severe requirements of elevator service. The motor
shall be rated in accordance with the standards of the IEEE for 50 degrees C,
30-minute rating for class A insulation and shall have sufficient capacity to
operate elevator with rated contract load at rated contract speed without

overheating.

11.3..1 The armature shall be electrically balanced, and armature with

brake drum shall be mechanically balanced. Field coils shall be spool or form
wound. All windings in both armature and field shall permit reasonably easy
renewal. All coils shall be impregnated and baked to prevent absorption of
moisture and oil. Insulation shall be Class A as defined by IEEE Standards.

11.3..2 The commutator shall be insulated with mica or an approved
material thermally and electrically equal to mica. Commutator and brushes
shall be of sufficient size, area and design to permit operation under all

conditions of loading without excessive heating and sparking, and with the
same brush setting for all loads and speeds within the capacity range. The
brushes shall have individual tension adjustments and means shall be provided

for adjusting and positively locking the brush holder as a unit.
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11.3.4.3 For Elevators No. 4 and 5, the motor shall have sufficient

capacity and suitable characteristics in connection with the type of control

used, to produce an average rate of acceleration under full load of not less

than 3 feet per second per second nor more than 5 feet per second per second

measured from the start of car motion to the time of attaining 80 percent of

the contract speed. For Elevators No. 7 and 8, the rate of acceleration under

full load shall be not less than 2 feet per second per second nor more than 4
feet per second per second measured from the start of car motion to the time

of attaining 80 percent of the contract speed. The rate of acceleration shall

permit adjustment after installation and the final adjustment shall be such as

not to produce any objectionable physiological effect on the passengers.

11.3.4.4 The speed of the motor when operated with controller in full

speed position shall not vary more than 10 percent of the normal rated speed

under all loads within the capacity range.

11.3.4.5 The insulation resistance between conductors and the frame of

motor shall be not less than one megohm. The dielectric shall successfully

pass a dielectric test of twice the normal rated voltage plus 1000 RMS volts

of 60 Hertz alternating current applied for one minute.

11.3.4.6 The design of frames, end bells, etc., shall be such as to
insure perfect alignment of bearings and minimize vibration. The end of motor

shaft shall be arranged to receive a crank, or other provision shall be made

to permit the turning of motor shaft by the application of a suitable tool.
One crank or tool shall be furnished for this purpose.

11.3.4.7 The motor bearings shall be either of the antl-friction bearing

metal type with oil reservoirs, automatic self lubrication, oil gauges, capped

filler openings and drains or of the ball or roller type arranged for grease
lubrication and fitted with grease gun connections and drain plugs. The

bearings and lubricant reservoirs shall be virtually dust-tlght and shall

incorporate effective lubricant seals or other means to prevent lubricant

leakage.

11.4 Gearless Traction Hoisting Machine (Elevators No. and 2): The

hoisting machine shall be of the gearless traction type with slow speed motor,
traction driving sheave and brake drum compactly mounted on a single shaft.

The machines shall operate smoothly and with a minimum of noise and vibration.

The elevator shall be substantially stopped before the brake is applied;
means shall be provided to obtain quiet, smooth and gradual stops with either

empty or loaded car. The traction sheave shall be of hard alloy cast iron,
cast steel, or grooved to produce the required traction and of sufficient

thickness to provide for future wear in the grooves. Secondary sheaves shall

be provided with suitable guards able to withstand shock and prevent the ropes
from leaving their proper grooves.

11.4.1 Brake: The brake shall be electromechanical, consisting of a

brake drum, two brake shoes suitably supported from the machine bed, two heavy

springs to apply the brake, and an electromagnet to release the brake. The
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brake drum shoes and sprins shall be of sufficient size and strength to stop
and hold the car when carrying 125 percent of rated load. The brake drum

shall have the wearing surface and edge of the flanse turned true and smooth,

and the wearing surface shall run true within a maximum variation of 0.005
inch. The brake shoes shall be lined with a suitable fireproof friction

material shaped to the shoe so that the drum will run free with a small

clearance. The sprin shall be helical, operate in compression, and shall

apply the brake when released by the magnet. The brake masnet shall be so

designed that the release shall be quick and the brake application shall be

automatically controlled by magnetic retardation to obtain noiseless, smooth,
and gradual stops under all conditions of loading. The circuit of the release

magnet coil shall be opened directly or indirectly (I) upon the normal

stopping of the car, (2) upon failure of any of the several units of the

equipment to function properly for the safe operation of the car, (3) by the

various safety devices, or () by current failure.

11..2 Bearings: The hoisting machine shaft shall be of forged steel or

close grain electric furnace cast steel and shall be supported by two bearings

mounted on machine bedplate, or integral with machine frame. The bearing

mountin and method of machinin and assembly shall insure accurate bearing

alignment. Bearings shall be either of the sleeve type or of the

roller-bearing type, as approved. The bearinss and lubricant reservoirs shall

be virtually dust-tight and shall include effective lubricant seals or other

means to prevent lubricant leaksse. The bearin pressure for sleeve type
babbit lined bearings shall not exceed 00 pounds per square inch and for
bronze bearinss shall not exceed 800 psi. The outer end of bearinss shall be

closed with a removable oil-tight plate or cap. Bearings of the sleeve type
shall be provided with automatic self-lubrication, oil reservoirs, capped
filler openings, drain plugs or cocks, and oil gauges. Roller bearings shall

be arranged for grease lubrication and shall be fitted with grease gun
connections.

11..3 Bedplate: The bedplate shall be of high strength cast iron or

steel in one piece, either separate or integral with machine frame, or it may
consist of heavy structural steel shapes welded together. The bedplate shall

be heavily ribbed or reinforced to provide the rigidity required to maintain

accurate alignment of parts. Accurately machined surfaces shall be provided

to seat all parts secured to the bedplate or machine frame. Brackets or other

extensions used as supports for principal parts shall be integral finished

bolts or cap screws. Tapered dowels shall be used to accurately locate parts
where necessary to insure proper positioning and alignment.

11.. Hoistin8 Motor: The motor shall conform to NEMA MG-I, shall
operate on direct current, and shall be designed to develop the required

high-starting torque with a low-startlng current. Motor shall be suited in

all respects to the generator field control used, and all parts shall be
capable of meeting the severe requirements of elevator service.

11.q..I The temperature rise of the motor, when tested under full load

by inserting thermometers into the various windings, shall not exceed 50
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degrees C above ambient temperature. Motor shall be within 5 degrees C of
ambient temperature at the time of starting test.

11.4.4.2 The motor nameplate shall state the rated horsepower, speed,
volts, amperes, and other characteristics required by NEMA. All windings in
both armature and field shall permit reasonably easy renewal, and all coils
shall be impregnated and baked. Insulation shall be Class A as defined byIEEE Standards. The speed of the motor when operated with controller in
full-speed position shall not vary more than 5 percent of the normal rated
speed under all loads within the capacity range. The insulation resistancebetween conductors and the frame of motor shall be not less than one megohm.
The dielectric shall successfully pass a breakdown test of twice the rated
voltage of the motor plus 1,000 RMS volts, 60 Hertz, alternating currentapplied for one minute.

11.4.4.3 The commutator shall be insulated with mica or an approved
material thermally and electrically equal to mica. Commutator and brushes
shall be of sufficient size, area, and design to permit operation under all
conditions of loading without excessive heating and sparking, and with onebrush setting for all loads and speeds within the capacity range. The brushes
shall have individual tension adjustments, and means shall be provided for
adjusting and positively locking the brush holder as a unit.

12. CONTROL EQUIPMENT:

12.1 General: The elevator control shall be variable voltage type with
automatic leveling. The elevator controller and the floor selector shall be
designed to control the starting, stopping, and speed of the elevator motor togive the operation herein specified. All control equipment shall be enclosed
in sheet metal cabinets with removable or hinged doors and provided with
ventilating louvers. Controller mounting shall be designed to preventtransmission of vibration or noise to the building. Conduits shall not be
fastened directly to or supported by the controller frame, starter frame, or
machinery. Operational circuits of the controllers shall be of the solidstate design.

1212 Motion Controller: A controller shall be provided for eachelevator. The controller shall contain electromagnetic switch mounted on a
panel of approved material which shall be securely mounted on a substantial
self-supporting steel frame designed for floor mounting. Bottom edge of thecontroller panel shall clear the floor by at least 6 inches. The controller
shall provide the required electrical operation of the elevator control system
including the automatic application of the machine brake which shall bring thecar to rest, upon failure of power or upon the operation of any of the
elevator safety devices. Controllers shall be spaced to allow addition of
third car in Bank and 2, and Bank 4 and 5.

12.3 Operational Controller: An operation controller shall be provided
having the necessary solid state devices for car operational and group
supervisory control.

05-77-7526
14200 12



12.4 Switch and Relay Contacts: Switch and relay contacts shall be

provided on the controller panel, shall be designed to prevent sticking due to

fusing. The controller circuit shall be designed so as to minimize arcing

across contacts. All wiring shall be mounted on the rear of the panel, neatly
formed either vertically or horizontally and cleated. The wiring on the back

of the panel shall have flame resistant type insulation. All connections to
field apparatus shall be made at clearly designated Junction blocks and/or

studs.

12.5 Floor Selector: A floor selector shall be provided and it shall be
designed to provide the automatic operation, stopping, and leveling of the

elevator car and automatic signal operation by means of properly designed

switches. The selector shall be of approved construction with separate rows
of switches for the up and for the down operation. Bottom edge of floor

selector panel shall clear the floor by at least 6 inches.

12.6 Self-leveling Feature: Each elevator shall be provided with a

self-leveling feature that will automatically bring the car floor to within
I/2-inch of level with the floor landing regardless of load, stretch of
hoisting ropes, or direction of travel. This self-leveling shall, within its

zone, be entirely automatic and independent of the operating device, and shall
be designed to prevent or correct over-travel as well as under-travel of the
car with respect to the landing sill level.

12.7 Generator Field Control and Motor Generator Set: Machine control
shall be of the variable voltage type affected by means of a uniformly varying
DC voltage applied to the elevator motor. A motor generator set shall be

provided for the elevator. The variable voltage shall be obtained by varying
the field strength of the DC generator. The motor generator set shall consist

of a separately excited DC generator of proper characteristics and required
horsepower for the hoisting motor, a driving motor suitable for the specified
supply voltage, and an exciter. The unit shall be compact in design, with the

armature of motor and generator mounted on a single forged steel shaft. Shaft
shall be mounted on antifriction ball or roller bearings contained in a cage.
The entire assembly shall be mounted on one rigid cast iron or structural

steel bedplate with supporting feet and shall be statically and dynamically
balanced. The unit shall be located in the machine room and isolated from the
floor by suitable rubber vibration isolating pads. Suitable overload

protection and means for compensation for voltage drop due to aging shall be

provided. The set shall be designed for high efficiency especially when
running at no load. The commutation must be sparkless when running at full
load and no more than barely visible sparking during acceleration and
retardation betweeen full and no load. It must run quietly and be practically
free from vibration. The insulation of the set shall be Class A and the set
shall be rated in accordance with the standards of the IEEE for 50 degree C
temperature rise continuous duty. The synchronous speed of the set shall not
exceed 1800 RPM. The voltage of the generator shall not exceed 400 volts.

Direction of rotation shall be indicated by an arrow painted on the frame.
All electric connections at motor generator set and hoisting motor shall be in
suitable conduit securely fastened. Short self-supporting conductors from the
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set to its controller may be extended from a bushed machine opening to its
controller terminal. The set starter panel shall be similar to that of the
elevator controller with wiring similarly installed. The starter shall be
full magnetic type including the necessary accelerating switches, starting
resistance, Wye-Delta switching and overcurrent protection. Suitable switches
shall be provided to control the set from the machine room. The set control
system shall be such that the pressing of a car or landing button will
automatically start the set and it shall be equipped with an adjustable timing
device which will automatically shut the set off at a predetermined time after
the elevator has answered the last registered call. The adjustment time
interval shall range from 20 to 90 seconds.

13. OPERATING PANELS AND POSITION INDICATORS:

13.1 General: Except as otherwise specified below, the face plates of
car operating panels, landing pushbutton stations and position indicators
shall be designed for flush mounting, shall be round edge stainless steel of
approved design, and shall be not less than 1/8 inch thick. Face plates for
landing position indicators for Elevators No. I, 2, 4 and 5 shall be as
detailed on Drawings. The car operating panels, landing pushbutton stations
and position indicators shall be located at approved positions.

13.2 Pushbuttons: Pushbuttons in car operating panel and pushbutton
stations shall be of heavy and substantial construction with contacts and
wearing parts of materials and sizes to meet the severe requirements of
elevator service. Buttons shall be so designed that a spring with take up
the initial pressure from which contact is made and further pressing shall
seat the button on or in the face plate. Landing call buttons and registered
call signal indicators shall have their function indelibly and legibly
identified by legend or arrow. When a landing call button is operated, the
corresponding signal indicator in face plate shall be illuminated to indicate
the call has been registered. Registered call signals shall consist of two
signal indicators at intermediate landings and one indicator at each terminal
landing; one for the up direction and one for the down direction. Signal
indicator shall be extinguished when the car has served the registered call.

13.3 Car Operating Panel Stations: Each car shall be equipped with a
car operating panel station provided with the required controls for the type
of operation and the respective type of elevator specified under Paragraph
entitled "Car Operation and Control".

13.4 Switches and Devices: Switches and devices on the car operating
panel shall be of the highest grade. Each device and its operating positions
shall be legibly and indelibly identified. The ar dispatching buttons in all
car operating panels for corresponding floors shall, where possible, be
located in identical relative positions.

13.5 Car Position Indicator: A readout type electric position indicator
shall be provided over each car operating panel. The indicator shall be
arranged to show the floor position of the car in the hoistway. The floor
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projection shall be directed to a round disc screen in the front return
panels. As the car travels through the hoistway, its position shall be

indicated by the illumination of the numeral corresponding to the landing at
which the car is stopped or passing. Change of illumination shall be

instantaneous shall be accomplished approximately midway between floors. Dry
contacts shall be provided on each car position indicator circuit and connect
to Field Interface Device (FID) terminal cabinet specified in Division 13.

13.6 Landing Position Indicators: A readout type hall position
indicator, screen projection digital type, shall be provided at elevator at
Level only. The position of the car in the hoistway shall be shown by the

illumination of the indication corresponding to the landing at which the car
is stopped or passing. The floor projection shall be directed to a round disc
screen in the valance. Attention shall be given to the alignment of the
projection bulb to give maximum light intensity for each position. LED or
vacuum type indicators are not permitted.

13.7 In-Car Lanterns: A visual signal shall be provided in each door

jamb along with an audible signal indicating to the prospective passenger the
car answering the call and the direction of travel. The audible signal shall
sound once for the up direction and twice for the down direction.

13.8 Audible Signal (Elevators No. I, 2, 4 and 5): An audible signal
shall be provided in the car to sound when the car is stopping at or passing a
floor served by the elevator.

14. HOISTWAY AND CAR EQUIPMENT:

14.1 Foundations and Overhead Beams: Machines located overhead shall be
mounted on suitable I-beam or channel supports which shall be furnished and
installed under this section. Templates and foundation bolts shall be
furnished under this Section. Where tops of machine beams finish flush with

concrete slab over hoistway, shelf angles shall be provided on machine beams
to support the slab. All required forms, templates, and sleeves shall be
furnished to insure that the openings in concrete slabs over the hoistways are
of the proper size and location to suit the hoisting ropes and other equip-
ment. Metal sleeves projecting 2 inches above the concrete slab shall be
provided for all hoisting rope and governor rope openings. Thickness of
sleeves shall be not less than No. 12 USS gauge and shall have inside of
sleeves sloped in the same manner as the ropes.

14.2 Guide Rails and Fastenings: Guide rails for car and counterweight
shall be accurately machined, standard "T" section guide rails with tongue and
groove Joints. The weight shall comply with ANSI A17.1 requirements. Sub-
stantial machined fish plates shall be used to form the rail Joints. The
guide rails shall be plumb within I/8-inch of vertical and erected in a strong
and substantial manner. Guide rails shall be securely fastened to brackets or
other supports by approved heavy rail clamps. Guide rails shall be strongly
and properly supported and placed so as not to become distorted by eccentric
loading or by application of safety devices. All shimming required shall be
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of metal securely held in place. Fish plates shall be located so as not tointerfere with supporting clamps and brackets. Each fish plate bolt shall befitted with a split spring steel lockwasher. Brackets or other supports shallbe fastened to building steel by through-bolting or welding. All necessaryguide rail backing or additional supports shall be provided as required toprevent guide rail deflection and stresses exceeding the limits prescribed bythe ANSI Safety Code A17.1. When concrete beams or concrete walls or masonryare used for the support of guide rall brackets, fastenings shall be made tosuitable cast-ln inserts or by means of anchor bolts of the proper type andsize. Inserts or anchor bolts shall be used only where steel framing is notavailable for the support of guide rall brackets. The inserts and allinformation relative to their location and placement shall be furnished.Anchor bolts, when used in lleu of inserts, shall be of the self-drilllnEtubular, externally slit steel expansion shell with single cone expander. Theanchor shall develop the strength of the bolt after installation. Anchorsshall be flush mounted. Guide rails shall be suitably bottomed in the pitfloor and shall extend to the underside of the overhead machine room floor.The anchoring of the guide rails at the pit floor must avoid puncturing thewaterproofing. When the building is completed, the guide rails shall bechecked for alignment and shall be realigned where the alignment has beendisturbed. Guide rails shall be clean, free from dust, and any signs ofabrasion prior to acceptance.

14.3 Buffers and Pit Switch: Traction elevator buffers with suitableblocking and supports shall be provided under the car and counter-weight. Thetype of buffer used shall have been properly tested and approved as complyingwith the service requirements. Pipe struts and steadiers shall be provided asrequired by the pit conditions.

14.3.1 Oil Buffers: Oil buffers shall be provided. They shall haveadequate stroke and be designed so that they will bring the fully loaded carand counterweight to rest from governor tripping speed at an average rate ofretardation not exceeding gravity. The moving portion of the buffer shall beso designed that it can be accelerated by the car without a noticeable peakretardation. Oil buffers shall be of the spring return type, except thatcounterweight buffers attached to the counterweight may be of the gravityreturn type. Means shall be provided for checking the oil level.
14.3.2 Pit Switch: A pit switch accessible from the bottom terminalopening or from the pit access opening, shall be provided in the pit, arrangedto interrupt the power supply to elevator motor and to apply the brakeindependently of the regular operating device to permit safe access to thepit. Location of pit switch and light switch for pit shall be above ladderwhich is required by ANSI A17.1. Light shall be located 6 feet above pitfloor.

14.4 Counterweight: Each elevator shall be suitably counterbalanced forsmooth and economical operation. Cast iron weights, held in place by at leasttwo substantial adjustable tie rods, shall be contained in a structural steelframe properly guided with guide shoes at top and bottom of counterweight.
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The weights shall be prevented from shifting within the frame flanges by means
of suitable fillers on the car side so as to maintain the required running

clearances. The counterweight shall be equal to the weight of complete
elevator car plus the approximately 40 percent of the rated load.

14.4.1 Counterweight Screen: A counterweight screen of substantial

metal construction, a least six feet high, shall be provided at the bottom of
the hoistway as a protective guard except where the type of hoisting rope
compensation prevents its installation.

14.4.2 Weight of Counterweight: Weight of counterweight shall be

checked by placing the proper load in the car and using either the electrical

motor overhaul method or the manual release of brake method.

14.5 Automatic Terminal Stops:

14.5.1 Upper and lower normal terminal stopping devices shall be

provided in the hoistway, and shall be arranged to automatically stop the car

and counterweight from any speed attained in normal operation within the top
and bottom overtravels, independently of the operating device, final terminal

stopping devices and the buffers.

14.5.2 Final terminal stopping devices shall be provided for the

elevators and shall be arranged to automatically stop the car and counter-
weight within the top clearance and bottom overtravel independently of the
operation of the normal terminal stopping devices, but with the buffers

operative. The final terminal stopping devices, when operated, shall prevent
further normal operation.

14.6 Hoistway Door Interlocks and Car Door Contact: Each hoistway

entrance shall be equipped with an approved type interlock. An electrical
interlocking device separate from mechanical interlock will not be approved.
The interlock shall prevent operation of the car until the hoistway doors are
locked in the closed position as defined by ANSI A17.1 and shall prevent
opening the doors at any landing from the landing side (except by special key)
unless the car is at rest at that landing, or is in the leveling zone and

stopping at the landing. No accidental ground in the electric circuit shall
prevent the operation of the interlocks as hereinbefore described. The
interlocks shall be so located as to have a ready, unobstructed access for
periodic maintenance, inspection and repairs. The car doors shall be equipped
with a car door contact which will prevent operation of the car unless the

doors are closed.

14.7 Car Safety and Governor: A mechanical sfety shall be mounted

under the car platform of each traction elevator and securely bolted to the

frame to provide safe and reliable operation. The safety operating mechanism
on the left and right sides of the car frame shall be mechanically
interconnected so that operation of the mechanism on one side will cause the

simultaneous operation of the mechanism on the other side. The safety shall
be actuated by a centrifugal governor mounted in the overhead and connected to
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the safety tripping mechanism by continuous governor roping attached to thecar frame and passing over the governor sheave and a weighted tension sheave
in the pit. The operation of the governor on overspeed shall open a switch
disconnecting the power from the elevator motor and brake and then trip the
safety mechanism. The safety mechanism when tripped shall engage the rails
with sufficient force to stop and hold the car from governor tripping speed
with full load in the car, with an average rate of retardation and within the
distance required by ANSI A17.1. The car mechanical safety shall be provided
with a switch operated by the safety mechanism when the safety is applied.
Operation of the switch shall open the driving motor circuit and shall applythe machine brake before or at the time of safety application.

14.8 Guide Shoes: Guide shoes shall be provided in adjustable mountingson each side of car and counterweight. They shall be rigidly secured in
accurate alignment at the top and bottom of the car and counterweight frames.The guide shoes shall run on dry unlubricated guide rails. The car andcounterweight shall each be properly balanced to equalze the pressure of theguide rails upon the rollers of the guide shoes. When oil type buffers areattached to the bottom of the counterweight an additional guide shoe shall beprovided on each side of the buffer frame. Roller guide shoes shall be
provided.

14.8.1 Roller Type Guide Shoes: Each type guide shoe shall be of an
approved type consisting of rollers assembled on a substantial metal base and
designed and mounted so as to provide continuous contact of all rollers withthe corresponding guide rail surfaces under all conditions of load and
operation. The rollers shall run on the three finished guide rail surfaces.Each roller shall be tired with a durable resilient oil-reslstant material andshall rotate on precision grade ball bearings. Ball bearings shall be
provided with lubricant seals and means for lubrication. The maximum speed ofrotation for rollers shall not exceed 1000 rpm for counterweight guide rollersand 500 rpm for car guide rollers. The roller guide shoes shall operate
quietly under all conditions of load and operation.

14.9 Hoisting and Governor Ropes: Hoisting and governor ropes shall be
designed for elevator service, shall be of flexible construction tractionsteel with lubricated fiber core, and shall be of size and number to insureadequate strength and wearing qualities. Ropes shall be free of kinks and
displaced or broken wires. Means shall be provided for suspending theelevator car frame from the overhead beams when replacing ropes. Sheet metaland angle iron guards shall be provided at openings in the machine room floorand as required to protect personnel from accidental contact with the ropes.

14.9.1 Hoisting Ropes: Hoisting ropes shall be of the 8 by 19 construc-
tion. The end of each rope at the car, at the counterweight, and at the
stationary hitch ends for two to one roping, shall be fastened in a taperedbabbitted rope socket forming the end portion of a unit construction forged
steel shackle rod designed to permit adjustment of the rope length. Each
shackle rod shall be provided with a compression spring designed to equalize
the tension in the group of hoisting ropes.
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14.9.2 Governor Ropes: Governor ropes shall be of the 8-strand, 19 or
23 wire-to-the-strand construction.

14.10 Wiring: Wiring shall be provided in the hoistway and machine
room, and shall be adequate for the proper operation of the equipment. Wire
and cable for light, power, and signal circuits in the elevator machine room
and hoistway shall conform to elevator cable specified in the National
Electrical Code for the type of location specified. The minimum size of
conductors (exclusive of those which form an integral part of control devices)
shall be No. 14 for lighting circuits and No. 18 for operating, control and
signal circuits, except that for lighting conductors in traveling cables, No.
16 conductors may be used in parallel to provide a current carrying capacity
equivalent to not less than No. 14 size. In no case shall the maximum current
carried exceed that specified by the National Electrical Code for the type of
conductor used. Unless otherwise specified herein, all wiring between the
various items of elevator equipment and external wiring, and wiring methods
shall conform to the National Electrical Code.

14.10.1 Conduit: Wiring shall be in zinc coated rigid steel conduit,
electrical metallic tubing, aluminum conduit, or metallic raceways with metal
outlet boxes, except for traveling cables. Flexible conduit may be used for
the short connections not subject to moisture, oil, or embedment in concrete.
Fittings shall be of the threadless type. Runs in the elevator hoistway or in
the floors shall be made in a manner to minimize transmission of vibration or
noise to the building.

14.10.2 Working Light Circuit: Working light circuit for lampholder
outlets, including porcelain medium base lampholders fitted with wire lamp
guards, shall be provided on car crosshead and under the car platform. In
addition, a duplex plug receptacle shall be provided on top of the car. The
car light switch on the car panel shall also control the lamps and plug
receptacle on the exterior of the car.

14.10.3 Traveling Cables: Traveling cables shall be Type E, designed
for elevator service in accordance with the National Electrical Code, and
shall be sufficiently flexible to readily adapt to all changes in the position
of the elevator car and hang straight without twist. The cables shall be
capable of bending 360 degrees with an inside radius of one foot without any
permanent set and without cracking of the outer covering. The open loops
shall show no tendency to twist upon itself. Traveling cables exceeding 100
feet in length shall be provided with steel strands. Traveling cables 100
feet or less in length shall have non-metallic fillers and shall be suspended
by looplng cable around supports. The traveling cables shall terminate in a
terminal box located on the bottom of the platform. The terminal boxes shall
have approved connection strips for connecting conductors and approved strain
devices for connecting the steel supporting strands and relieving the
conductors of the traveling cables of all strain. The swing of the trail
cables shall be checked when the elevator is running and all shields and pads
necessary to prevent chafing shall be installed. The loop in the traveling
cables shall be not less than two feet unless otherwise approved. The
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traveling cables and corresponding groups of conductors connecting thesecables to the control, signal, and car operating panels, shall each contain atleast 10 percent spare conductors, but not less than 2 spare conductors of thesame size and type. Each traveling cable conductor shall have a distinctivecolor coded outer covering for identification. Terminal blocks shall haveindelible identification numbers for each terminal connection.

14.10.4 Hoistway Access Switches:
provided in conformance with ANSI A17.1.

Hoistway access switch shall be

14.10.5 Top of Car Operating Device: The elevator shall be provided
with an operating device, mounted on or from the car crosshead, which willpermit slow speed car operation not to exceed 150 feet per minute for purposesof adjustment, maintenance and repair. The device shall comply with therequirements of ANSI A17.1. A transfer switch shall be provided in thetop-of-car operating device fixture which will disconnect the hoistway accessswitch or switches and render the top-of-car operating device operative. Thedevice shall include an emergency stop switch but will not require additionalmeans for operation of power door operators or automatic car leveling devices.A safety shall be provided so that operation of "Up" or "Down" buttons willonly occur when safety is held in. The device shall be mounted in a metal boxand shall be rigidly secured in a position readily accessible to the workmenon top of the car. Operating buttons and control handles shall be shrouded orotherwise protected in an manner to preclude accidental movement.

ccessor.es for Side Sliding Doors:

14.11.1 Power Operators: Power operators shall be automatic electricoperators designed to operate the car and holstway doors simultaneously. Thedoors shall be two feet per second opening and one foot per second closing.Doors shall operate smoothly without vibration, slam, or shock. The electricoperator shall open the car and the hoistway doors at the landing where thecar has stopped or is in the leveling zone and shall close the doors beforethe car can leave the landing as specified in paragraph entitled "CarOperation and Control". The door operator shall permit the doors to be openedreadily by hand from within the car, when the electric power fails or isinterrupted. An automatic spring closer shall be provided for each holstwaydoor.

14.11.2 Safety Edge: A safety edge or door protective device shall beprovided on the front edge of each leading car door panel and shall extend thefull height of and project beyond the front edge of door panel. When thedoors are open, the safety edge may project into the opening. The safety edgeshall be arranged so that, should it touch a person or any obstruction in itspath, while the doors are closing, it shall automatically cause both the car
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and the hoistway doors to return to the open position. Front edge of safety
edge shall lead the front edge of holstway doors in closing by at least I-I/2

inches.

14.11.3 Light Ray Device: A light ray safety device shall be provided
in car to project at least two rays at approved heights across the car
entrance in the space between the car and the hoistway doors. The
interruption of either ray by a person or object shall prevent the doors from
closing, and if the doors are in the process of closing, shall cause the doors
to reopen. Doors shall close a short time interval after the light rays are
reestablished. The design of the device shall include means that will mmke it
inoperative after a prolonged interruption of either ray beyond a pre-
determined interval, or the duration of operation of the device itself may be
limited to that interval. In either case, at the end of the predetermined
interval the doors shall begin to close in the normal manner. If the safety
edge is contacted during closing, it shall cause the car and hoistway doors to
return to the open osition as specified under the paragraph entitled "Safety
Edge". A switch shall be provided in the service cabinet which will permit
by-passing the light ray circuit when required.

15. CAR FRAME, PLATFORM, AND ENCLOSURE:

15.1 Car Frame: The car frame shall consist of steel channels and
angles securely riveted, welded, or bolted, and substantially reinforced and
braced.

15.2 Car Platform: The platform shall consist of rigid structural steel
frmme members of ample size properly reinforced with intermediate steel
stringers. The platform shall be built entirely. The underside of the
platform shall be covered with sheet steel not less than 0.0179-inch thick
with the exposed edge Joint folded. The platform shall be supported in level
position from the uprights by means of four adjustable tie rods. The platform
shall be equipped with a fluted metal threshold plate of approved finish with
grooves for door guides for sliding doors. The platform shall be provided on
the car entrance side with a fascia extending beyond the underside of platform
to act as a toe guard for a vertical distance equal to at least the length of
the leveling zone plus 3 inches. The platform shall be effectively sound
isolated from the car frame by means of rubber pads at least one inch thick or
equivalent material.

15.2.1 Platform Floor (Elevators No. and 2): Platform floor shall be
recessed to receive carpet specified in section entitled "Carpetn.

15.2.2 Platform Floor (Elevators No. 4, 5, 7 and 8): Platform floor
shall be finished with inlaid sheet vinyl flooring material as specified in
section entitled "Seamless Flooring".

15.2.3 One-Piece Loads: The platform shall be arranged to accommodate
one-piece loads, such as wheeled food carts, stretchers and x-ray equipment,
weighing up to 1,100 pounds.
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15.3 Passenger Cars:
type.

Passenger cars shall be of the sanitary design

15.3.1 Elevators No. I, 2, 4 and 5: Cars shall consist of 16 gagefurniture steel shell panels, 96 inches high, arranged for the application ofinterior panels; 14 gage Type 302 stainless steel return panel, 84 incheshigh, including integral column and arranged with suitable cutout for caroperating fixture; 14 gage Type 302 stainless steel fascia, full width of car;and 14 gage furniture steel car top with matte white painted finish. Car topshall be reinforced to withstand the weight of 300 pounds on any two-footsquare area. Vertical panels shall be 5/8 inch thick particle board, facedwith architectural tambour, prefinished, fire-rated white oak on flexiblebacking as specified in section entitled "Architectural Woodwork".

Adequate reinforcement, secured by welding, shall be provided at all cutouts.Recessed base shall be 4 inches high, with baked enamel finish. Suspendedceiling shall be faced with bronze mirror finish and shall include six downlights. Interior metal surfaces, except stainless steel, bronze and aluminum,shall be given a baked enamel finish consisting of not less than three coatsof primer and surfacing material of three finish coats of enamel. Each coatshall be evenly applied in sufficient quantity to completely hide thepreceding coat, baked at proper temperature, and rubbed smooth. The finalcoat shall be rubbed to an eggshell waterproof finish. Elevators No. I, 2, 4and 5 shall have Type 302 stainless steel handrails, I/4 inch by 8 inches, onwalls without doors. All stainless steel shall have satin finish.

15.3.2 Elevators No. 7 and 8: Cars shall consist of 14 gage furnituresteel shell panels, 96 inches high, with baked enamel finish; 14 gage Type 302stainless steel return panel, 84 inches high, including integral column andarranged with suitable cutout for car operating fixture; 14 gage Type 302stainless steel fascia, full width of car; and 14 gage furniture steel car topwith matte white painted finish. Car top shall be reinforced to withstand aweight of 300 pounds on any two-foot square area.

Adequate reinforcement, secured by welding, shall be provided at all cutouts.Applied base shall be 4 inches high, finished with baked enamel. Suspendedceiling shall consist of an extruded aluminum frame with baked enamel finishand top set I/2 inch x I/2 inch x I/2 inch metal eggcrate diffusers, paintedwhite. Lighting fixtures shall be fluorescent type. Interior metal surfaces,except stainless steel, bronze and aluminum, shall be given a baked enamelfinish consisting of not less than three coats of primer and surfacingmaterial of three finish coats of enamel. Each coat shall be evenly appliedin sufficient quantity to completely hide the preceding coat, baked at propertemperature, and rubbed smooth. The final coat shall be rubbed to an eggshellwaterproof finish. Type 302 stainless steel handrails, I/4 inch by 8 inches,shall be provided on walls without doors. All stainless steel shall havesatin finish.

15.3.3 Entrances: Car doors shall be I-I/4 inches thick, with 16 gageType 302 stainless steel facing with satin finish. The height and width of
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opening provided shall be not less than that provided by the hoistway doors.
Car doors shall be equipped with safety edge. Car doors shall be supported at
top with heavy duty hangers, with not less than two ball bearing sheaves for
each hanger. Hangers shall be designed for as nearly noiseless operation as
possible. Bottom of door shall be guided by non-metallic gibs sliding in a
machined groove in sills with at least two gibs to the door panel. Gibs shall
be replaceable without removing door from hanger rail.

15.3.4 Emergency Car Lighting: Elevators shall have the car equipped
with an emergency car lighting system consisting of a battery, lamp, and
controlling relay so arranged that it will automatically provide emergency
lighting in the car in the event of power failure in the normal car lighting
circuit. The battery and relay shall be housed in a sheet steel box, with
hinged cover and latch, mounted on top of the elevator car. The arrangement
shall permit ready access for inspection, maintenance and replacement of
batteries. A card holder with 3 by 5 inch card for recording dates of service
shall be provided on the outside of the box. The following legend "Check
condition of battery every 12 months and replace if necessary" shall be
conspicuously printed on the box. The light fixture shall be mounted on the
exterior of the car with the lens or sealed beam unit protruding through
ceiling into a beveled opening near the front of car over the operating panel
approximately 7 feet above the floor.

15.3.4.1 Battery: The battery shall be a 6 or 12 volt, sealed, leak-
proof, dry-cell, trickle type self-recharging model with screw-type terminals
and insulated fasteners connected to a plug-in receptacle on top of car. The
battery shall have a capacity rating sufficient to light the bulb or sealed
beam unit for not less than two hours.

15.3.4.2 Relay: The relay for connecting the emergency light to the
battery power supply shall be of the normally closed type designed for
continuous service with the relay coil operated by the normal lighting power
supply. The relay contacts for the battery supply shall be of the low-
resistance wiping type.

15.3.4.3 Light Fixture: The emergency car light fixture shall consist
of either a reflector and a proper voltage lamp mounted in a housing with the
clear lens protruding into the car, or a proper voltage sealed beam unit. The
unit shall provide adequate illumination to permit dialing the telephone or
operating the various components on the elevator panel. The fixture shall be
accessible from the top or interior of the car to permit replacement of lamp
or cleaning reflector. The lamp shall be rated not less than 12 nor more than
25 watts.

15.3.5 Ventilation: Ventilation shall consist of a two-speed motor-
driven propeller-type exhaust fan located at the top of the cab above a neat
appearing grille and inlet vent slots in the wainscot not more than 12 inches
above the base as indicated. A switch shall be provided on the car panel to
control the fan.
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15.3.6 Pads and Hooks (Elevators No. 4 and 5): Stainless steel padhooks shall be provided and shall be placed at correct height for pads. Onecomplete set of protective pads shall be provided for each elevator.

15.4 Emergency Exit: An emergency exit shall be provided in top of thecar. The exit shall, in addition to ANSI Safety Code requirements, be hingedshall be unobstructive when open, shall have a mechanical stop other thanchain stop, shall be located at front of car, Shall extend through the widthof car and shall be arranged to open from inside as well as outside of carwithout use of tools. The exit shall be equipped with a contact which shallprevent operation of the car unless the exit panel is fully closed. A guardrail shall be povided on top of car on counterweight side.

15.5 Access Panels: Access panels shall be provided in the car sides asmay be required for access to equipment, etc., which is not readily accessiblefrom the car top or pit. Panels shall be neatly fitted and be provided withsuitable lock. If governor is located in the overhead of the hoistway, safetyrelease access shall be provided at the proper location.

16. HOISTWAY DOORS AND ENTRANCES:

16.1 General: Door and entrance assembly shall be provided at eachholstway entrance. They shall be for horizontally sliding doors. All workshall be set from centerllne of aligned car guide rails and shall be inperfect alignment with-elevator car opening and car platform. Before theparts are assembled all steel surfaces shall be thoroughly cleaned of allrust, oil, grease, and dirt, by benzine wash, or otherwise, and shall thenimmediately be given a coat of approved rust-lnhibitlng paint. Surfaces whichwill be concealed shall be cleaned and coated prior to assembly orinstallation.

16.2 Assemblies for Horizontally Sliding Doors: Horizontally slidingdoors shall be power operated and shall be two-speed, side opening. Hoistwayentrance door assemblies shall be complete including frames, doors, sill,fascia plates, hardware, struts, and accessories necessary for properoperation.

16.2.1 Hoistway Entrance Unit Frames: The entrance unit frames shall befabricated of 14 gage stainless steel, and shall be formed to the design shownon the approved drawings. The component members constituting the unit frameshall include header, struts, and frame of door opening. The header shall beof sufficient size and thickness to provide support for the frame and hangers.The strut angles shall be of sufficient size to support the entrance and shallbe secured to the sill and holstway construction. The frames on hoistway sideshall be carried far enough back to present a neat appearance and shall besecured to sill and header. Frame miters shall be neatly welded and groundsmooth and even.

16.2.2 Holstway Entrance Sills: Hoistway entrance sills shall be flutedtread with approved non-slip wearing surface. They shall be one-piece
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extrusion of sufficient length to suit the spacing of the two supporting
struts. Grooves for the door guides shall be at least I/2-inch wide. The
sills shall be securely fastened to the floor beams by means of 3/16-inch
thick formed steel brackets, or equal, suitably spaced. Material for sills
shall be extruded aluminum. Sills shall be of the narrow type.

16.2.3 Doors: Hoistway entrance doors shall be of hollow metal con-
struction with flush surfaces on car and landing sides. Doors shall be of
.0598-inch nominal thickness sheet steel reinforced by formed vertical steel
sections, running full height of door and spaced not over 9 inches apart
designed to fasten front and rear plates together securely and shall be

completely filled with cellular asbestos or approved equal construction.
Each door panel shall be reinforced for mounting of interlock and door
operator accessories. Bottom of doors shall be ided by non-metallic gibs
sliding in a machined groove in sills with at least two gibs to each door
panel. Gibs shall be replaceable without removing doors from hanger rails.
Hoistway doors shall be constructed in accordance with the requirements of
A17.1. Sight guards shall be furnished on the leading edge of the doors to
conceal the hoistway beyond the doors.

16.2.4 Hoistway Entrance Door Hangers: Each hoistway door shall be
supported at top with heavy-duty hangers equipped with ball bearing sheaves.
Hangers shall operate quietly on the tracks. Each hanger shall be designed
for an upward thrust aainst the underside of the track by a ball bearing
roller on an adjustable eccentric stud. The tracks and track supports shall
be fastened to the header plate.

16.2.5 Hoistway Entrance Door Hanger Covers: Hoistway entrance door
hanger covers shall be made of O.0747-inch nominal thickness sheet steel and
shall be constructed to permit ready access for servicing hangers. The covers
shall be removable panels or top hinged and shall be equipped with means to
hold them securely in the closed position.

16.2.6 Hoistway Entrance Fascia Plates: Hoistway entrance fascia plates
shall be made of not less than O.0747-inch nominal thickness sheet steel and
shall extend from top of hanger to sill above. Fascia plates shall be
properly reinforced. All necessary supports required to secure fascia plates
in place shall be provided. Short fascia plates beveled at 60 to 75 degrees
to horizontal shall be provided at the upper and lower terminal landings.

16.2.7 Hoistway Entrance Door Finish: The doors shall be finished baked
enamel of approved color and in the manner specified hereinbefore for
passenger car panels.

17. FIELD INSPECTION AND TESTS:

17.1 General: When the elevator work included in the contract is fully
completed, the contractor shall demonstrate to the satisfaction of the
Contracting Officer the proper operation of every part of the equipment and
compliance thereof with contract requirements, including compliance with all

05-77-7526
14200 25



applicable requirements of the ANSI Safety Code A17.1. A certified Government
elevator inspector from LANTDIV shall be present at all final inspections and
testing. A 14 day notice is required. The inspection procedure outlined in
Practice for the Inspection of Elevators, Inspectors, Manual, ANSI A17.2 shall
form a part of the final inspection.

17.2 Test Instruments: The contractor shall furnish all test
instruments and materials required for final inspection, to determine
compliance of the work with the contract requirements. Materials and
instruments furnished shall include standard 50-pound test weights, "Megger",
alternating-current voltmeter and ammeter, direct-current voltmeter and
ammeter, centigrade calibrated thermometers, spirit level, stop watch, and a
direct reading tachometer.

17.3 Generator and Motor Tests: Shop tests and certified test sheets
for elevator motors and motor generators are not required. The heating,
insulation resistance, etc., of the motors will be determined under actual
conditions after installation.

17.4 Final Inspection: The following tests shall be made at the time of
final inspection.

17.4.1 Full-Load Run Test: The elevator shall be subjected to a test
for a period of one hour continuous run, with full specified rated load in the
car. During the test run, the car shall be stopped at all floors in both
directions of travel for a standing period of 10 seconds per floor.

17.4.2 Speed Test: The actual speed of the elevator car shall be
determined in both directions of travel with full contract load and with no
load in the elevator car. Speed tests shall be made before the full-load run
test and also after the full-load run test. Speed shall be determined by
applying a tachometer to the car hoisting cables. The actual measured speed
of elevator car with full load in the UP direction shall be within 5 percent.
of rated speed. The maximum difference in actual measured speeds obtained
under the various conditions outlined shall not exceed 10 percent of rated
speed.

17.4.3 Temperature Rise Test: The temperature rise of the hoisting
motor and motor generator shall be determined during the full-load test run.
Temperatures shall be measured by the use of thermometers inserted into the
various windings, etc., and shielded by cotton waste. Under these conditions
the temperature rise of the equipment shall not exceed 50 degrees C above
ambient temperature. Test shall be started only when all parts of equipment
are within 5 degrees C of the ambient temperature at time of starting test.

17.4.4 Car Leveling Test: Elevator car leveling devices shall be tested
for accuracy of landing at all floors with no load in car, balanced load in
car, and with full load in car, in both directions of travel. Accuracy of
floor landing shall be determined both before and after the full-load run
test.
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17.4.5 Insulation Resistance Test: The complete wiring systems of the
elevator shall be free from short circuits and grounds, and the insulation

resistance of systems shall be determined by use of a "Megger". The systems
shall have an insulation resistance of not less than one megohm.

17.4.6 Oil Buffer Tests: Oil buffers for car and counterweight shall be
tested as outlined in Rule 900.3 of ANSI A17.1.

17.5 Car Safety Drop Test: In addition to the tests specified in ANSI
Safety Code Rule 900.2, the contractor shall, before completion of the
contract, make a drop test at the buildin of each type of slidin car safety
installed under the contract, unless prior to such time he has submitted to
the Contracting Officer the certification of an approved testing laboratory
certifying that the safety has been subjected to a type drop test and has met
the following test requirements.

17.5.1 Certified Test: The type drop test shall have been made with the
maximum load for which the safety is rated, and the governor tripping speed
shall have been set and adjusted to correspond to the maximum rated speed for
which the safety is rated. The ratio between the sliding distance for the
safety, as indicated by the markings on the rail, and the total distance from
rest to rest shall be not less than 0.30 nor more than 0.40 and not more than
0.75 for flexible Jaw safeties. The submitted certificate for drop type test
shall list the followin data:

(I) Manufacturer’s name.
(2) Safety identification number.
(3) Governor identification number.
(4) Maximum rated load for safety.
(5) Maximum rated speed for safety.
(6) Ratio of distance from rest to rest and sliding distance.

17.5.2 Site Tests: In the event the contractor elects to make the drop
tests at the building, in lieu of submitting certified type drop test
certificates, he shall make a drop test of each type of sliding car safety
installed as specified for type drop tests, except that they shall be made
with a total load on the safety corresponding to actual contract conditions
with the governor set to correspond with rated car speed, in which case the
inertia of the governor rope and rigging may apply the safety independent of
the governor at a lower speed than at which the governor will trip because of
overspeed, and apply the safety. In every case where the safety is applied by
inertia, a separate test of governor shall be made of actual tripping speed
without safety application.

17.5.3 Drop Tests: Drop tests at the building shall be made by the
contractor in the presence of a representative of the Contracting Officer.
The Contractor shall furnish the Contracting Officer a test record showing
that drop test has been satisfactorily performed. Test record shall include
the following data:
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(I) Manufacturer’ s name.
(2) Safety identification number.
(3) Governor identification number.
(4) Test load on safety.
(5) Rated elevator car speed.
(6) Ratio of distance from rest to rest and sliding distance.

---END---
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SECTION 14220. HYDRAULIC PASSENGER ELEVATORS

I. APPLICABLE PUBLICATIONS: The following publications of the issues
listed below, but referred to thereafter by basic designation only, form a
part of this speeifieatlon to the extent indicated by references thereto:

1.1 American National Standards Institute (ANSI) Publications:

A 17.1-1978

A 17.2-1973

Elevators, Dumbwaiters, Escalators, and Moving Walks,
Safety Code for.
Elevators, Escalators and Moving Walks, Practice for the
Inspection of.

1.2 National Electrical Manufacturer’s Association (NEMA) Publications:

1-1976 Motors and Generators Specifications.

1.3 National Fire Protection Association (NFPA) Publications:

70-78 National Electrical Code.

2. QUALITY CONTROL: Approvals, except those required for field
installations, field applications, and field tests shall be obtained before
delivery of materials or equipment to the project site.

2.1 Elevator Construction Experience and Certification: Prior to award,
the low bidder shall submit data for the approval of the Contracting Officer
which will show that he has successfully built and installed elevators of the
same type and of the same control features as specified herein, or that he has
a firm contractual agreement with a subcontractor having such required
experience. The data shall include the name and locations of at least two
installations where the low bidder, or the subcontractor referred to above,
has installed such elevators. The low bidder shall indicate the type, size,
rise, speed, load, and the control features employed at these installations
and certify that these elevators have performed satisfactorily in the manner
intended for a period of not less than 18 months.

2.2 Elevator Manufacturer: The elevator manufacturer shall be regularly
engaged in the business of manufacturing, installing, and servicing elevators
of the type and character required by these specifications. All hydraulic
passenger elevators specified herein and all electric elevators specified
under section entitled "Electric Elevators" shall be furnished by the same
manufacturer. The hydraulic passenger elevator manufacturer shall be the
manufacturer of the pumping plant, plunger and cylinder, controller, signal
system, and of all the mechanism constituting the various electrical and
mechanical safety devices. The elevator manufacturer shall have an
established service office, at the time of bidding, located within 50 miles of
the job site. This office shall be staffed with sufficient personnel and
stocked with spare parts to render prompt and efficient maintenance service.
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3. SUBMITTALS:

3.1 Shop Drawings: Shop drawings shall be submitted to and approved by
the Contracting Officer. They shall contain enough detailed information to
determine that the equipment conforms to the requirements of this
specification.

3.1.1 They shall contain not less than the following information:

a. Location of machinery and controls in machine room.

b. Shop drawings and/or catalog cuts for all Contractor-furnished
items and equipment, including but not limited to doors, frames, car
enclosure, car frame, switchboards, motors, pumps, guide rails and brackets, a
complete layout of the hoistway in plan and elevation and all other layout
information and clearance dimensions required by ANSI A17.1.

c. Complete information on motor, pump, gauges, tanks, piping and
valves, control system and buffers.

3.2 Certified Laboratory Test Reports: Before delivery of materials,
certified copies, in triplicate, of the reports of all tests required in
referenced publications shall be submitted to and approved by the Contracting
Officer. The testing shall have been performed by a Government approved
independent laboratory, within one year of submittal of reports for approval.
Test reports on a previously tested material shall be accompanied by
certificates from the manufacturer certifying that the previously tested
material is of the same type quality, manufacture, and make as that proposed
for this project.

3.3 Operation and Maintenance Instructions: Three complete sets of
neatly and substantially bound operating and maintenance instructions shall be
furnished to the Contracting Officer. Operating portion shall be bound
separately from maintenance portion. Operating instructions shall include
detailed information relative to type, method, and sequence of controls, and
operation with sufficient illustrations to prevent misinterpretation.
Maintenance instructions shall include complete detailed data sufficient for
adequately servicing the complete system, repairing, and ordering of all
replacement parts, and shall be fully illustrated for clarity. Any components
or methods peculiar to a particular system shall be included in detail.

3.4 Wiring Diagrams: Complete wiring and single line diagrams showing
the electrical connections, functions, and sequence of operation of all
apparatus connected with the elevators, both in the machine room and in the
holstway, shall be furnished in duplicate. One set shall be plastic or glass
covered, framed and mounted in the elevator machine room. The other set shall
be delivered to the Contracting Officer.

3.5 Lubrication Chart: One plastic or glass covered and framed
lubrication chart shall be furnished and mounted as directed in the elevator
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machine room. Chart shall identify lubricants as well as lubrication points

and required frequency of application.

4. GENERAL: The completed elevator installation shall conform to ANSI A
17.1 and A 17.2 except as specifically indicated or specified.

4.1 Elevator Description:

4.1.1 Elevators No. 9 and No. 13: The car shall operate at 125 feet per
minute, have a capacity of 4,000 pounds, automatically powered car doors and
hoistway doors, a length of travel as indicated, and serve two landings with

one entrance at each landing. The car platform shall be of size indicated.
Door opening shall be 4’-O" wide by 7’-0" high. Car and hoistway doors shall
be two-speed sliding type.

4.1.2 Elevators No. 10, 11, 12, 14 and 15: The car shall operate at 125
feet per minute, have a capacity of 2,500 pounds, automatically powered car
doors and hoistway doors, a length of travel as indicated, and serve two
landings with one entrance at each landing. The car platform shall be of size
indicated. Door opening shall be 3’-6" wide by 7’-0" high. Car and hoistway
doors shall be single horizontal sliding type.

4.1.3 Elevator No. 16: The car shall operate at 125 feet per minute,
have a capacity of 4,000 pounds, automatically powered car doors and hoistway
doors, a length of travel as indicated, and serve two landings with one
entrance at first landing and front and rear entrances at top landing. Car
and hoistway doors shall be two-speed sliding type.

4.2 Performance:

a. Speed: +10 percent full load up and no load down. Full load
down shall not exceed 125 percent of rated speed shown on the cross head data
plate.

b. Capacity: Safely lower, stop and hold 125 percent rated load.

4.3 Regular Maintenance Service: Regular Maintenance service on the
elevator shall be provided for a period of 12 months after the date of
acceptance by the Government. Normally, this work shall be done during
regular working hours, however, the service shall include 24-hour emergency
call-back service during this period without additional cost to the

Government. The maintenance service shall include regular weekly examinations
of the installation by competent and trained personnel and shall include all
necessary adjustments, greasing, oiling, equipment cleaning, and supplies and
parts to keep the equipment in good operable condition. Repair of damage as
result of misuse, accidents, or negligence is excluded from maintenance
service agreement requirements.

4.4 Requirements: The installation, including equipment, material,
workmanship, design, and tests shall be in accordance with the standard rules
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and specifications referenced. The equipment shall be safe in operation, and
shall be of durable design and construction, and shall be the product of a
manufacturer regularly engaged in the manufacture and installation of this
type of equipment. The design and construction of the equipment and parts
subject to wear shall be such that similar machines and devices will be
completely interchangeable, and all working parts will be accessible for
inspection, servicing, and repair. Adequate means shall be provided for the
lubrication of all wearin parts that require lubrication.

4.5 Spare Parts: Spare parts required for the ordinary maintenance of
the elevators, includin a complete set of fuses and metal or carbon contacts
for all control equipment, shall be provided. The spare parts shall be placed
in a cabinet, approximately 18 inches by 18 inches by 36 inches, provided by
the Contractor, with doors equipped with a lock and two keys. The cabinet
shall be mounted in the machiner room as directed.

5.1 Emergency Stop Switch and Alarm Button: An emergency stop switch
and alarm button shall be provided in the car operatiag panel. Operation of
the stop switch shall interrupt the power supply and stop the elevator travel
independently of the regular operatin device. The emergency stop switch and
emergency e/arm button shall be connected to one alarm bell to serve as
emergency signal. The alarm bell, including conduit and wiring, shall be
located in the hoistway. Provide a set of dry contacts on each emergency
alarm button and circuit in traveling cable from each car to their respective
machine room and connect to Field Interface Device (FID) terminal cabinet
specified in Division 13.

5.2 Two-Stop Selective Collective Automatic Operation (Elevators No. 10,
11, 12, 13 and 14): Provision shall be made for the operation of the elevator
"without Attendant". The operating device at the hoistway landings shall
consist of single riser havir a single pushbutton. Each landin pushbutton
shall be equipped with a call register light.

5.2.1 The system shall be designed so that the operation of the elevator
shall be from the pushbuttons at the landings and the car buttons marked for
the corresponding landings. Pressure on a car button or landing button shall
dispatch or call the car to the desired landing provided the interlock
circuits have been established. If, while the car is making an upward trip, a
lower floor landing button is pressed, the call shall be registered but shall
not affect the completlon of the upward trip. After the interlock circuits
have been reestablished, the car shall automatically reverse and respond to
the lower landing call. The elevator shall operate similarly for the down
direction of travel. A time limlt relay shall be provided, arranged to hold
the car at the landing which it has stopped for a predetermined period. After
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all car and landing calls have been answered, the car shall remain parked at
the floor landing where last used, until another call is registered. A
landing button pressed momentarily at the same floor at which the car is
parked shall automatically open the car and hoistway doors.

5.3 Special Operation (Elevator No. 9): There shall be no pushbutton at
the first landing. There shall be one dispatch button at the second landing
and one dispatch button approximately 80 feet from the hoistway at the second
landing to allow the car to be sent to the first landing. On arriving at the
first landing, the hoistway and car doors shall open and remain open for a
predetermined time before closing. When the hoistway doors close at the first
landing, the car shall automatically return to the second landing and park
with the doors closed. The door open button in the car operating panel shall
operate only when the car is at the second landing.

5.4 Special Operation (Elevator No. 15): Operation shall be call and
send from the second landing. When the elevator i$ sent to the first landing
from the second landing, it shall park at the first landing after a normal
opening and closing of the doors. The hall pushbutton at the first landing
shall not operate the elevator but shall operate only as a door open button if
the elevator is at that landing. A Jewel, marked "Car Here" shall be provided
in the hall pushbutton fixture on the first landing and at a remote location
on the first landing. The Jewel shall light when the car is at the first
landing.

5.5 Special Operation (Elevator No. 16): Operation shall be call and
send from the first landing to the second landing at the front or to the
second landing at the rear. After stopping at the second landing, the car
shall park there with its doors closed. Each hall pushbutton fixture at the
second landing shall be provided with only a door open button which will open
the doors if the car is parked at that landing. The hall pushbutton fixture
on the second landing shall include a jewel to light when the car is at that
landing. The jewel shall be marked "Car Here".

5.6 Emergency Power Operation: Elevators No. 9, 10, 11, 12, 13 and 14
shall be arranged to return automatically to the lowest floor on emergency
power and park with the doors open. Elevators No. 9, I0, 11, 12, 13 and 14
shall not run in the up direction when emergency power is on. Elevators No.
15 and 16 shall continue to operate in their normal mode of operation on
emergency power.

5.7 Special Operation (Smoke Detection Elevators Nos. 9 through 16):
Elevator Nos. 9 through 16 shall operate in accordance with ANSI A17.1, Rule
211.3 "Operation of Elevator Under Fire or Other Emergency Conditions".

5.8 Operating Station: Car operating station shall consist of a service
cabinet with a locked door and a flush mounted car operating panel.

5.8.1 Service Cabinet: Service cabinet shall contain the following:
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a. Car light switoh.

b. Switch for by-pass of door light-ray devices (Elevators No.
10, 11, 12 and

5.8.2 Operating Panel: Operating panel shall contain the following car
operatlnE devices:

a. Illumlnatin8 operating pushbuttons numbered to correspond to
the landings served by the elevator (Elevators No. I0, 11, 12, 13 and 14).

b. Emergency stop button (red).

c. Emergency alarm bell button.

d. Door open button.

e. Door close button.

f. Ventilation fan switch.

6. ELEVATOR MACHINE: The elevator machine shall be a direct driven
hydraulic pump and plunger type. All rotating parts shall be properly
balanced to eliminate vibration and shall be provided with restraining devices
to prevent movement due to earthquake. Machines and controller frames in the
elevator room shall be finished in accordance with the manufacturer’s standard
practice. All iron work, metal fittings, and other uncoated ferrous surfaces
exposed in the hoistway, machine room and areas adjacent thereto shall be
cleaned and painted with one coat of approved rust-inhibiting paint and one
coat of exterior enamel.

6.1 Power Units: Power unit (oil pumping and control mechanism) shall
include an oil-hydraulic pump, an electric motor, a V-belt drive assembly, an
oil strainer in the suction llne, a structural steel outer base with tank
supports, an oil tight drip pan, a floating inner base for mounting motor pump
assembly combined in a compact and neatly designed self-contalned unit. The
pump shall be especially designed and manufactured for oil-hydraulic elevator
service. It shall be of the positive displacement screw type, inherently
designed for steady discharge with minimum pulsations. Motor shall be of
standard manufacture, designed for oil-hydraulic elevator service. It shall
have a duty rating to comply with the speed and load herein specified. Drive
shall be multiple V-belt with sheaves. Mounting shall be designed to isolate
the power unit to prevent transmission of vibration to the building structure.

6.2 Oil Control: Oil control unit shall consist of an Up Valve, a Down
Valve, "up and down" Leveling Valves, a Check Valve, a high pressure Relief
Valve, a Tank Shut Off Valve and a Manually Operated Lowering Valve. All
adjustments shall be accessible and shall be made without removing the
assembly from the oil line. Oil reservoir shall be a reinforced overhead tank
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with a tank cover. A strainer that can be readily cleaned shall be provided

to prevent foreign materials from the oil reservoir entering pump and control

system. A blow-out proof muffler shall be provided in the oil line to damp

pulsations from the pump,

6.3 Cylinder-Plunger Unit: The cylinder-plunger unit shall be designed

and constructed in accordance with the requirements of ANSI A 17.1. It shall

be of sufficient size to lift the gross load the height specified, at the rate

speed specified, and shall be factory tested to insure adequate strength and

freedom from leakage.

6. coatings: Provide protective coatings on the cylinder successively

consisting of (I) an initial priming coat of not coal tar enamel and (2) a

fiberglass wrap, (3) a second coat of hot coal tar enamel with () an

asbestos-felt wrap and (5) a protective overall wrap of Kraft paper.

6.5 Liner: The cylinder hole shall be lined with a steel well casing

llner to accommodate the cylinder unit.

Motors: Electric mOtors shall comply with NEMA Standard MG-I.

7. CONTROL EQUIPMENT: The Elevator Control shall be across-the-line

start for a single speed A.C. motor use to drive the pump supplying oil to
the piston and which pumps for the "up" direction only. Stopping shall be

accomplished by sequentially throttling and stopping oil flow. Leveling shall
be accomplished by restricting oll flow, by passing a measured quantity of

oil, or providing an auxiliary low-capacity pup. Down operation shall be

accomplished by opening a down valve and allowing oil to return to the storage
tank. The elevator controller shall be designed to control the starting,

stopping and speed of the elevator and to give the operation herein specified.

All control equipment shall be enclosed in sheet metal cabinets with removable
hinged doors and provided with ventilating louvers. Controller mounting shall

be designed to prevent transmission of vibration or noise to the building.

7.1 Controller: A controller shall be provided for the elevator. The

controller shall contain electromagnetic contactors mounted on a panel

designed for mounting on a substantial self-supporting steel frame designed

for floor mOunting. Bottom edge of the controller panel shall clear the floor

by at least 6 inches. The controller shall provide the required electrical

operation of the elevator control system. Supporting solid state circuit

shall be used.

7.2 Switch and Relay Contacts: Switch and relay contacts provided shall
be designed to prevent sticking due to fusing. The controller circuit shall

be designed so as to minimize arcing across contacts. All wiring shall be

mounted on the rear of the panel, neatly formed either vertically or
horizontally and cleated. The wiring on the panel shall have flame resistant

insulation. All connections to field apparatus shall be made at clearly

designated Junction blocks and/or studs.
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7.3 Self-Levellng Feature: Each elevator shall be provided with a two
way, self-leveling feature that will automatically bring the car floor to
within I/2 inch of level with the floor landinE regardless of load, or
dlreetion of travel. This self-leveling shall, within its zone, be entirely
automatic and independent of the operatinE service and shall be designed to
prevent or correct overtravel as well as undertravel of the car with respect
to the landing sill level.

8. OPERATING PANELS AND POSITION INDICATORS:

8.1 Panels: The face plates of all car operating panels and landing
pushbutton stations shall be designed for flush mounting, shall be of round
edge metal of approved material and design, and ’shall be not less than I/8
inch thick. Face plates shall be stainless steel. The car operating panels
and landing pushbutton stations shall be located at approved locations.

8.2 Pushbuttons: Pushbuttons in car operating panel and pushbutton
stations shall be of heavy and substantial construction with contacts and
wearing parts of materials and sizes to meet the severe requirements of
elevator service. Buttons shall be so designed that a spring will take up the
initial pressure from which contact is made and further pressing shall seat
the button on or in the face plate. Landing call buttons and registered call
signal indicators shall have their function indelibly and legibly identified
by legend or arrow. When a landing call button is operated, the button shall
be illuminated to indicate the call has been registered. Signal indicator
shall be extinguished when the car has served the registered call.

8.3 Car Operating Panel Station: The car shall be equipped with a car
operating panel station provided with the required controls for the type of
operation specified under paragraph entitled "Car Operation and Control".

8.4 Switches and Devices: Switches and devices on the car operating
panel shall be the elevator manufacturer’s standard grade. Each device and
its operating positions shall be legibly and indelibly identified. The car
dispatching buttons in car operating panels for corresponding floors shall,
where possible, be located in identical relative positions.

8.5 In-Car Lanterns: A visual signal shall be provided in each door
jamb along with an audible signal indicating to the prospective passenger the
car answering the call and the direction of travel. The audible signal shall
sound once for the up direction and twice for the down direction.

8.6 Remote Position Monitoring: Dry contacts shall be provided for each
car to indicate car position and connected to the Field Interface Device (FID)
terminal cabinet specified in Division 13.

9. HOISTWAY AND CAR EQUIPMENT:

9.1 Guide Rails and Fastenings: Guide rails for car shall be accurately
machined, standard "T" section guide rails with tongue and groove Joints.
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Substantial machined fish plates shall be used to form the rail joints. Rails

shall be plumb within I/8 inch of true vertical and fastened to brackets or

other supports by rail clamps and shall be supported to prevent distortion due

to eccentric loading. All shimming required shall be of metal securely held

in place. Fish plates shall be located so as not to interfere with supporting

clamps and brackets. Each fish plate bolt shall be fitted with a split spring

steel lockwasher. Brackets or other supports shall be fastened to building

hoistway walls by bolting or welding. All necessary guide rail supports shall

be provided as required to prevent guide rail deflection and stresses
exceeding the limits prescribed by the ANSI Safety Code A 17.1. When concrete
walls are used for the support of guide rail brackets, fastenings shall be

made to suitable cast-in-place inserts or by means of anchor bolts of the

proper type and size. The inserts and all information relative to their

location and placement shall be furnished. Anchor bolts, when used in lieu of

inserts, shall be of the self-drilling tubular, externally slit steel

expansion shell with single cone expander. The anchor shall develop the

strength of the bolt after installation. Anchors shall be flush mounted.

Guide rails shall be suitably bottomed in the pit floor. When the building is

completed, the guide rails shall be checked for alignment and shall be clean,
free from rust and any signs of abrasion prior to acceptance.

9.2 Spring Buffers: Not less than two spring buffers shall be provided

for the car.

9.3 Pit Switch and Light: A pit switch accessible from the bottom
terminal opening or from the pit access opening, shall be provided in the pit,
arranged to interrupt the power supply to elevator motor and to stop the

elevator independently of the regular operating device to permit safe access
to the pit. Location of pit switch and light switch for pit shall be above

the ladder. Light shall be located 6 feet above pit floor.

9.4 Automatic Terminal Stops: Upper and lower normal terminal stopping
devices shall be provided in the hoistway, and shall be arranged to
automatically stop the car from any speed attained in normal operation within
the top and bottom overtravels, independently of the operating device, final

terminal stopping devices and the buffers. Top final terminal stopping

devices shall be provided for the elevator and shall be arranged to
automatically stop the car within the top clearance independently of the

operation of the normal terminal stopping devices. The final terminal

stopping device, when operated, shall prevent further normal operation.

9.5 Hoistway Door Interlocks and Car Door Contact: Each hoistway

entrance shall be equipped with an approved type interlock. An electrical
interlocking device separate from mechanical interlock will not be approved.
The interlock shall prevent operation of the car until the hoistway doors are

locked in the closed position and shall prevent opening the doors at any
landing from the landing side except by special key, unless the car is at rest

at that landing, or is in the leveling zone and stopping at the landing. No
accidental ground in the electric circuit shall prevent the operation of the
interlocks as herinbefore described. The interlocks shall be so located as to



have a ready, unobstructed access for periodic maintenance inspection and
repairs. The car doors shall be equipped with a contact which will prevent
operation of the car unless the doors are closed.

9.6 Guide Shoes: Guide shoes shall be provided in adjustable mountings
on each side of car. They shall be rigidly secured in accurate alignment at
the top and bottom of the car frame. The guide shoes shall be roller type
which run on dry unlubricated guide rails or flexible type sliding shoes with
plastic gibs which run on lubricated guide rails. After adjustment the shoe
brackets shall be dowelled with 3/16 inch pins.

9.6.1 Roller Type Guide Shoes: Each guide shoe shall be of an approved
type consisting of rollers assembled on a substantial metal base and designed
and mounted so as to provide continuous contact of all rollers with the
corresponding guide rail surfaces under all conditions of load and operation.
The rollers shall run on the three finished guide rail surfaces. Each roller
shall be tired with a durable resilient oil-resistant material and shall
operate quietly under all conditions of load and operation.

9.6.2 Flexible Type Sliding Guide Shoes: Flexible type sliding guide
shoes shall consist of a swivel type shoe assembled on a substantial metal
base in such a manner as to permit self alignment. Each shoe shall be
provided with approved renewable plastic gibs. The car guide shoes shall be
provided with spring takeup for side play between guide rails. Renewable
plastic wearing gibs shall be fabricated from an approved durable plastic
compound material having a low coefficient of friction and long wearing
qualities when operated on guide rails receiving infrequent light applications
of a suitable rail lubricant.

9.7 Wiring: Wiring shall be provided in the hoistway and machine room
adequate for the proper operation of the equipment. Wire and cable for
light, and signal circuits in the elevator machine room and hoistway shall
conform to elevator traveling cable specified in the National Electrical Code
for the particular type of location. Conductors shall be copper. The minimum
size of conductors, exclusive of those which form an integral part of control
devices, shall be No. 14 for lighting circuits and No. 18 for operating,
control and signal circuits, except that for lighting conductors in traveling
cable, No. 16 conductors may be used in parallel to provide a current carrying
capacity equivalent to not less than No. 14 size. In no case shall the
maximum current carried exceed that specified by the National Electrical Code
for the conductor used. All wiring between the various items of elevator
equipment and external wiring, and wiring methods shall conform to the
National Electrical Code.

9.7.1 Conduit: Wiring shall be in zinc coating rigid steel conduit or
electrical metallic tubing with metal outlet boxes, except for traveling
cables. Flexible conduit may be used for the short connections not subject to
moisture, oil or embedment in concrete, but such runs shall contain a green
equipment grounding conductor. Fittings shall be of the threadless type.
Runs in the elevator hoistway or in the floors shall be installed in an
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orderly manner. Connections to the controller shall be made in a manner to
minimize transmission of vibration or noise to the building.

9.7.2 Workin Light Circuit: Working light circuit and switch for
lampholder outlets, including porcelain medium base lampholders fitted with
wire lamp guards, shall be provided on car crosshead and under the car
platform. In addition, duplex plug receptacle shall be provided on top of the
oar. The car light switch on the car panel shall also control the lamps and
plu receptacle on the exterior of the car.

9.7.3 Travelir Cables: Traveling cables shall be Type E, designed for
elevator service in accordance with the National Electrical Code, and shall be
sufficiently flexlble to readily adapt to all changes in the position of the
elevator oar and hang straight without twist. The cables shall be capable of
bending 360 degrees with an inside radius of one foot without any permanent
set and without cracking of the outer covering. The open loop shall show no
tendency to twist upon itself. Traveling cables shall have non-metallic
fillers and shall be suspended by 1ooplng cable around supports. The
travellr cables shall terminate in a termlnal box located on the bottom of
the car platform. The terminal boxes shall have approved connection strips
for connecting conductors and in addition to said devices for connecting
conductors, approved strain devices for connecting the supporting strands and
relieving the conductors of the traveling cables of all strain. The swing of
the trail cables shall be checked when the elevator is running and all shields
and pads necessary to prevent chafing shall be installed. The loop in the
traveling cables shall be not less than two feet unless otherwise approved.
The traveling cables and the corresponding groups of conductors connecting
these cables to the control, signal, and car operating panels, shall each
contain at least 10 percent spare conductors, but not less than 2 spare
conductors of the same size and type. Each traveling cable conductor
shall have a distinctive color coded outer covering for identification.
Terminal blocks shall have indelible identification numbers for each terminal
connection.

9.7. Hoistway Access Switches:
provided.

Hoistway access switch shall be

9.7.5 Car Stall Protective Circuit: A protective circuit shall be
provided which will stop the motor and the pump and return the car to its
lowest landing in the event that the car while traveling up does not reach its
designated landing within a predetermined time interval. The circuit shall
permit a normal exit from the car but prevent further operation of the
elevator untll the trouble has been corrected.

10. CAR AND HOISTWAY DOOR ACCESSORIES:

10.1 Power Operators: Power operators for horizontal sliding doors
shall be automatic electric operators designed to operate the car and hoistway
doors simultaneously. The doors for automatic car operation, shall be one
foot per second opening and one foot per second closing. Doors shall operate
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smoothly without vibration, slam, or shock. The electric operator shall open
the car and the hoistway doors at the landing where the car has stopped or is

in the levelin zone and shall close the doors before the car can leave the

landing as specified under paragraph entitled "Car Operation and Control".
The door operator shall permit the doors to be opened readily by hand from
within the car, when the electric power fails or is interrupted. An automatic

spring closer shall be provided for each hoistway door. Door mechanism shall
not create shaftway interference.

10.2 Safety Edge: A safety edge or door protective device shall be
provided on the front edge of each leading car door panel and shall extend the

full height of, and project beyond, the front edge of door panel. When the
doors are open, the safety edge may project into the opening. The safety edge
shall be arranged on automatic operation of elevator so that should it touch a
person or any obstruction in its path, while the doors are closing, it shall
automatically cause both the car and the hoistway doors to return to the
opening position. Front edge of safety edge shall lead the front edge of

hoistway doors in closing by at least I-I/2 inches.

10.3 Light Ray Devices (Elevators No. I0, 11, 12 and 14): A light ray
device shall be provided projecting at least two rays at approved heights

across the car entrance in the space between the car and the horizontal
sliding hoistway doors. The interruption of either ray by a person or object
shall prevent the doors from closing, and if the doors are in the process of

closing, shall cause the doors to reopen. Doors shall close a short time
after the light rays are reestablished. The design of the device shall
include means that will make it inoperative after a prolonged interruption of
either ray beyond a predetermined interval, or the duration of operation of
the device itself may be limited to that interval. In either case, at the end
of the predetermined interval the doors shall begin to close in the normal
manner. If the safety edge is contacted during closing, it shall cause the
car and hoistway doors to return to the open position as specified under the
parraph entitled "Safety Edge". A switch shall be provided in the service
cabinet which will permit by-passin the light ray circuit when required.

11. CAR FRAME, PLATFORM AND ENCLOSURE:

11.1 Car Frame: The car frame shall consist of steel channels and
angles securely riveted, welded, or bolted, and substantially reinforced and
braced.

11.2 Car Platform: Car platform shall be as hereinbefore specified.
The platform shall consist of rigid structural steel frame members of ample
size properly reinforced with intermediate steel stringers and shall be

designed for concentrated and eccentric type loading. The platform shall be
built entirely of steel. The underside of the platform shall be covered with
sheet steel not less than 0.0179 inch thick with the exposed edges and Joint
folded. The platform shall be supported in level position from the uprights
by means of four adjustable tie rods. The platform shall be equipped with a
fluted metal threshold plate of approved finish with grooves for door uides
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for slidin doors. The platform shall be provided on the car entrance side
with a metal fascia of not less than 16 gae steel extending beyond the
underside of platform to act as a toe guard for a vertical distance equal to
at least the length of the leveli zone plus 3 inches more, with the lower
portion bent back at least 60 degrees but no more than 75 degrees. The car
frame shall be effectively sound isolated from the plunger by means of rubber
pads at least one inch thick or equivalent material.

11.3 The platform shall be arranged to accommodate one piece loads, such
as wheeled food carts, stretchers and x-ray equipment, weighin up to 1,100
pounds.

11. Cars:

11.4.1 Elevators No. I0, 11, 12 and 14: Cars shall consist of 16 gae
furniture steel shell panels, 96 inches high, arranged for the application of
interior panels; 14 gae type 302 stainless steel return panel, 84 inches
high, includln integral column and arranged with suitable cutout for car
operating fixture; 14 gage Type 302 stainless steel fascia, full width of car;
and 14 gage furniture steel car top with matte white painted finish. Car top
shall be reinforced to withstand the weight of 300 pounds on any two-foot
square area. Vertical panels shall be 5/8 inch thick particle board, faced
with architectural tambour, prefinished, fire-rated white oak on flexible
backln specified in section entitled "Architectural Woodwork".

Adequate reinforcement, secured by welding, shall be provided at all cutouts.
Recessed base shall be 4 inches high, with baked enamel finish. Suspended
ceilin shall be faced with bronze mirror finish and shall include six down
lights. Interior metal surfaces, except stainless steel, bronze, and
aluminum, shall be given a baked enamel finish consisting of not less than
three coats of primer and surfaclnE material of three finish coats of enamel.
Each coat shall be evenly applied in sufficient quantity to completely hide
the preceding coat, baked at proper temperature, and rubbed smooth. The final
coat shall be rubbed to an eggshell waterproof finish. The car platform shall
be recessed to receive carpet specified in section entitled "Carpet". Type
302 stainless steel handrails, 1/4 inch by 8 inches, shall be provided on
walls without doors. All stainless steel shall have satin finish.

11.4.2 Elevators No. 9, 13, 15 and 16: Cars shall consist of 14 gage
furniture steel shell panels, 96 inches high, with baked enamel finish;
gage Type 302 stainless steel return panel, 84 inches high, including integral
column and arranged with suitable cutout for car operating fixture; 14 gage
Type 302 stainless steel fascia, full width of car; and 14 gage furniture
steel car top with matte white painted finish. Car top shall be reinforced to
withstand a weight of 300 pounds on any two-foot square area.

Adequate reinforcement, secured by welding, shall be provided at all cutouts.
Applied base shall be inches high, finished with baked enamel. Suspended
ceiling shall consist of an extruded aluminum frame with baked enamel finish
and top set I/2 inch x I/2 inch x I/2 inch metal eggcrate diffusers painted
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white. Lighting fixtures shall be fluorescent type. Interior metal surfaces,
except stainless steel, bronze and aluminum, shall be given a baked enamel
finish consisting of not less than three coats of primer and surfacing
material of three finish coats of enamel. Each coat shall be evenly applied
in sufficient quantity to completely hide the preceding coat, baked at proper
temperature, and rubbed smooth. The final coat shall be rubbed to an eggshell
waterproof finish. Flooring material shall be inlaid sheet vinyl. Type 302
stainless steel handrails, I/4 inch by 8 inches; shall be provided on walls
without doors. All stainless steel shall have satin finish.

11.4.3 Entrances: Car doors shall be I-1/4 inches thick, with 16 gae
Type 302 stainless steel facing with satin finish. The height and width of
opening shall be not less than that provided by the hoistway doors. Car doors
shall be equipped with safety edge. Car door shall be supported at top with
heavy duty hangers, with not less than two ball bearing sheaves for each
harer. Hangers shall be designed for as nearly noiseless operation as
possible. Bottom of door shall be guided by non-metallic gibs sliding in a
machined groove in sills with at least two gibs to the door panel. Gibs shall
be replaceable without removir door from hanger rail.

11.4.4 Car Lighting: Car lighting shall provide at least 5 foot candles
illumination on the elevator floor and threshold.

11.4.5 Emergency Car Lighting: Elevators shall have the car equipped
with an emergency car lightin system consisting of a battery, lamp, and
controllin relay so arranged that it will automatically provide emergency
lighting in the car in the event of power failure in the normal car lighting
circuit. The battery and relay shall be housed in a sheet steel box, with
hinged cover and latch, mounted on top of the elevator car. The arrangement
shall permit ready access for inspection, maintenance and replacement of
batteries. A card holder with 3 by 5 inch card for recording dates of service
shall be provided on the outside of the box. The following legend "Check
condition of battery every 12 months and replace if necessary" shall be
conspicuously printed on the box.

11.4.5.1 Battery: The battery shall be a 6 or 12 volt sealed,
leakproof type with integral trickle charger model with screw-type terminals
and insulated fasteners connected to a plug-ln receptacle on top of car. The
battery shall have a capacity rating sufficient to light the bulb or the
sealed beam unit for not less than two hours.

11.4.5.2 Relay: The relay for connecting the emergency light to the
battery power supply shall be of the normally closed type designed for
continuous service with the relay coil operated by the normal lighting power
supply. The relay contacts for the battery supply shall be of the
low-resistance wiping type.

11.4.5.3 Light Fixture: The emergency car light fixture shall consist
of either a reflector and a proper voltage lamp mounted in a housing on the
exterior of the car into an opening near the front of the car over the
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operatin panel with the clear lens protruding into the car, or a proper
voltage sealed beam unit. The unit shall provide adequate illumination to

permit operatinthe various components on the elevator panel. The fixture

shall e accessible from the top or interior of the car to permit replacement

of lamp or cleanir reflector. The lamp shall be rated not less than 12 nor

more than 25 watts.

11.5 Ventilation: Ventilation shall consist of a two-speed motor-driven

ventilation fan located on the top of the cab above a neat appearin grille
and inlet vent slots in the wainscot not more than 12 inches above the base as

indicated. A switch shall be provided on the car panel to control the fan.

11.6 Emergency Exit: An emergency exit shall be provided in top of the
car. The exit shall conform to the requirements of ANSI A17.1 rule 204.1e.

12. HOISTWAY DOORS AND ENTRANCES:

12.1 General: Door and entrance assembly shall be provided for

horizontally sliding doors at each hoistway entrance. All work shall be set
from centerllne of aligned car guide rails and shall be in perfect alignment

with elevator car openir and car platform. Before the parts are assembled
all steel surfaces shall be thoroughly cleaned of all rust, oil, grease, and
dirt, by benzine wash, or otherwise, and shall then immediately be given a

coat of approved rust-inhibiti paint. Surfaces which will be concealed
shall be cleaned and coated prior to assembly or installation.

12.2 Assemblies for Horizontal Slidin Doors: Hoistway entrance doors

shall be power operated. Entrance door assemblies shall be complete including
frames, doors, sills, fascia plates, hardware, struts, and accessories

necessary for proper operation. Doors for Elevators No. 9, 13 and 16 shall be

two speed side opening. Doors for Elevators No. I0, 11, 12, 14 and 15 shall
be single speed side opening.

12.2.1 Hoistway Entrance Unit Frames: The entrance frames shall be
fabricated of 14 gae stainless steel and shall be formed to the design shown

on the approved drawings. The component members constituting the unit frame
shall include header, struts, and frame of door opening. The header shall be
of sufficient size and thickness to provide support for the frame and hangers.
The strut angles shall be of sufficient size to support the entrance and shall
be secured to the sill and hoistway construction. The frames on hoistway side
shall be carried far enough back to present a neat appearance and shall be

secured to sill and header. Frame miters shall be neatly welded and ground
smooth and even.

12.2.2 Car and Hoistway Door Control: The car and hoistway doors shall

open automatically after the car has fully stopped at a landing or while in
the leveling zone. The doors shall close after a predetermined time unless a
car button is pressed which shall immediately close the doors. Pressure of a

landin button at the floor at which a car is standin with closed doors shall
open the doors. The doors may be reopened from the car by pressing the "Door
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Open" button. Doors shall be arranged to remain .open for a time period

sufficient to meet Handicapped Requirements.

12.2.3 Holstway Entrance Sills: Hoistway entrance sills shall be fluted

tread with approved non-slip wearir surface. They shall be one piece

extrusion of sufficient length to suit the spacinE of the two supportinE

struts. Grooves for the door guides shall be at least I/2 inch wide. The

sills shall be securely fastened to the floor beams by means of 3/16 inch

thick formed steel brackets, or equal, suitably spaced. Material for sills

shall be extruded aluminum. Sill shall be of the narrow type.

12.2.4 Doors: Hoistway entrance doors shall be of hollow metal

construction with flush surfaces on car and landin sides. Doors shall be

.0598 inch nominal thickness sheet steel reinforced by formed vertical steel

sections, runnin full height of door and spaced not over 9 inches apart

designed to fasten front and rear plates together securely and shall be

completely filled with cellular asbestos or approved equal construction. Each

door panel shall be reinforced for mountin of interlock and door operator

accessories. Bottom of doors shall be guided by non-metalllc glbs slidi in

a machined groove in sills with at least two glbs to each door panel. Gibs

shall be replaceable without removin doors from haner rails. Hoistway doors

shall be constructed in accordance with the requirements of A17.1 and

Underwrlter’s Laboratories requirements for I-I/2 hour fire ratln. Sight

guards shall be furnished on the leadinE edEe of the doors to conceal the

hoistway beyond the doors.

12.2.5 Hoistway Entrance Door Hangers: Each hoistway door shall be

supported at top with heavy-duty hanEers equipped with ball bearinE sheaves.

Hangers shall operate quietly on the tracks. Each haner shall be designed

for an upward thrust aainst the underside of the track by a ball bearing

roller on an adjustable eccentric stud. The tracks and track supports shall

be fastened to the header plate.

12.2.6 Holstway Entrance Door Haner Covers: Holstway entrance door

hanEer covers shall be made of 0.0747 inch nominal thickness sheet steel and

shall be constructed to permit ready access for servicinE hanEers. The covers

shall be removable panels or top hined and shall be equipped with means to

hold them securely in the closed position.

12.2.7 Hoistway Entrance Fascia Plates: Hoistway entrance fascia plates

shall be made of not less than 0.0747 inch nominal thickness sheet steel and

shall extend from top of haner to sill above. Fascia plates shall be

properly reinforced. All necessary supports required to secure fascia plates

in place shall be protected. Short fascia plates beveled at 60 to 75 degrees

to horizontal shall be provided at the upper and lower terminal landinEs.

12.2.8 Hoistway Entrance Door Finish: The doors shall be baked ensmel

finish of approved color finished as specified for passenEer car panels.
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13. TESTING AND INSPECTION:

13.1 General: When the elevator work included in the contract is fully
completed, the Contractor shall demonstrate to the satisfaction of the
Contraotln Officer, the proper operation of every part of the equipment and
compliance thereof with contract requirements, Inoludin copllanoe with all
applloable requirements of the ANSI Safety Code for Elevators, Dumbwaiters,
Escalators and Movln Walks, A17.1. A certified Government elevator inspector
from LANTDIV shall be present at all flnal inspeotlons and testlr. A I day
notice is required. The inspeotlon procedure outllned in Praotloe for the
Inspection of Elevators, Inspectors Manual, ANSI A17.2 shall form a part of
the flnal inspection.

13.2 Test Instruments: The Contractor shall furnish all test
instruments and materials required for final inspection, to determine
compliance of the work with the contract requirements.

13.3 Final Inspection: The followir tests shall be made at the time of
final inspection.

13.3.1 Full-Load Run Test: The elevator shall be subject to a test for
a period of one hour continuous run, with full specified rated load in the
car. Durin the test run, the car shall be stopped at all floors in both
directions of travel for a standin period of 10 seconds per floor.

13.3.2 Speed Test: The actual speed of the elevator car sall be
determined in both directions of travel with full contact load and with no
load in elevator car. Speed tests shall be made before the full-load run
test. The actual measured speed of elevator oar with full load in the "UP"
direotion shall be within 10 peroent of rated speed. The maximum difference
in actual measured speeds obtained under the various conditions outlined shall
not exceed 25 percent of rated speed.

13.3.3 Car Leveling Test: Elevator car leveling devices shall be tested
for accuracy of landing at all floors with no load in car, balanced load in
car, and with full load in car, in both directions of travel. Accuracy of
floor landing shall be determined both before and after the full-load run
test.

13".3. Insulation Resistance Test: The complete wiring systems of the
elevator shall be free from short circuits and Erounds, and the insulation
resistance of systems shall be determined by use of a "MeEEer". The systems
shall have an insulation resistance of not less than one meEohm.

---END---



SECTION 1400. MOTOR VEHICLE LIFT

I. APPLICABLE PUBLICATIONS: The following publications of the issues
listed below, but referred to thereafter by basic designation only, form a
part of this specification to the extent indicated by references thereto:

1.1 American National Standards Institute (ANSI) Publications:

B153.1-197 Safety Requirements for Construction, Care and Use of
Automatic Lifts.

1.2

CS142-65

2. QUALITY CONTROL: Unless otherwise specified herein requirements for
supervision, inspection, sampling, testing, approval, directing, authorizing
and other requirements of similar importance shall be the responsibility of
the Contractor Quality Control representative. Approvals, except those
required for field installations, field applications and field tests, shall be
obtained before custom fabrication is started and before delivery of materials
or equipment to the project site.

2.1 Quality Assurance Provisions:

2.1.1 Responsibility for Inspection and Test: The contractor shall be
responsible for the performance of all inspection and test requirements. A
certified Government inspector from LANTDIV will be present at all final
inspections and testing. Notify LANTDIV fourteen (I) days prior to all final
inspections and testing.

2.1.2 Examination: Each lift shall be visually examined to determine
compliance with the requirements noted, using the following checklist as a
guide:

2.1.3 Examination Checklist

Lift not of specified type, class, size or style.
Defective casting or forgings affecting operation or strength.
Insecure or deformed fastening devices.
Threads not in accordance with H28.
Lubrication not as specified.
Burrs or sharp edges.
Safety devices not as specified.
Positive stop not provided.
Controls not as specified.
Painting not as specified.
Identification marking not as specified.
Handbook not as specified.
Workmanship not as specified.
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2.2 Performance Testing:

2.2.1 Lift Performance Test: The lift shall be prepared for operation
and shall be operated in accordance with the handbooks of instructions. For
testin purposes, pressures shall be maintained at not less than 100 psig,
The lift shall be capable of raisin the heaviest vehicle, within the
applicable rated weight and dimensional capacity, to the fullest extent of
vertical travel in the time specified, and to the height of rise as specified.
Any evidence of leakage, malfunction or failure to meet these requirements
shall be cause for rejection.

2.2.2 Plunger Assembly Pressure Requirement Test: The plunger assembly
shall be operated through its full stroke and forced aalnst its stop under a
hydraulic pressure of at least 350 psig for 15 minutes. There shall be no
evidence of damage or fluid leakaEe.

2.2.3 Plunger Assembly Operational Requirement Test: The plunger
assembly shall be operated to its full stroke and retracted (normal ballast
acceptable) at zero pressure, and shall be observed to test for contact
freedom in the bearin and guide assembly.

2.2.4 Superstructure Overload Requirement Test: One completed
superstructure section shall be inverted across two fixed bars which contact
the lifting members of the superstructure to a point S" from their extreme
ends (the maximum vehicle pickup point) and a force shall be brought to bear
against the center of the bolster plate. Pressure shall be exerted to 135 of
rated load and held for 5 minutes, relaxed, then alternately applied and
relaxed at 2 cycles per minute for 8 complete cycles. Upon completion of
these cycles, there shall be no evidence of damaEe or permanent deformation of
the superstructure members.

2.2.5 Performance and Product Characteristics:

Lift: Rated capacity Height of
Type, Class (min.) w/center rise (mln.)
size & style load

Wheelbase Minimum
capacity inside
(min to max) tread range

Type II.
Style a 5,000 66 Frame 36 to 50

contact

Definitions:
Rated Capacity: As defined in CS I2-65.
Height of rise: The distance between the floor level and the points of

contact between lifting members and vehicle with plunger fully
extended.



Wheelbase: The distance between the centerlines of the front and rear
axles on two-axle vehicles, and the distance between the eenterline
of the front axle and the centerllne of the rearmost axle on
three-axle vehicles.

Inside tread: The distance between the inner sides of the vehicles’s
tires.

2.2.5.1 Type II, Style A. The Type II, Style A, air-oll operated lifts
shall be of the slngle-post, full-hydraulic swivel arms equipped with slidin
pads, free-wheel operation, and shall be capable of handling four-wheel
vehicles of the dmenslon and weight characteristics listed.

2.2.6 Rate of Ascent: Each lift shall be capable of raising a capacity
load to the full extent of vertical travel in 100 seconds or less.

2.2.7 Height of Rise for each lift shall be as specified.

2.2.8 Working Pressure: Furnish a compressor, and all required air
lines required, of sufficient capacity to maintain sufficient pressure to
operate both lifts simultaneously.

2.2.9 Positive Stop: Each lift shall be provided with a positive stop
to prevent the lift from being raised beyond the safe limit of vertical
travel.

2.2.10 Plunger and Cylinder Assembly Pressure Requirements: The plunger
and cylinder assembly shall be capable of withstanding a hydraulic pressure of
not less than 350 psig when the plunger assembly is extended to its maximum
travel position, without damage or leakage of fluid.

2.2.11 Control Mechanism: Control mechanism shall be in accordance with
Commercial Standard CS 142-65.

2.2.12 Adjustments: On all lifts, the design and assembly of components
that must be moved to accommodate vehicles of various wheelbase and tread
dimensions shall be such that any necessary adjustment can be accomplished
with manual exertion of not more than 50 ibs. force on any individual
component or assembly.

2.2.13 Plunger-Assembly Operation Requirement: The plunger assembly
shall operate freely and at a constant rate of movement throughout its full
extension and retraction and shall not bind or catch in the bearing and guide
assembly.

2.2.14 Superstructure Overload Requirement: The superstructure shall be
capable of supporting loads of at least 135% of rated load capacity.

2.3 Product Identification: The lifts shall be marked
identification, including the applicable serial number.

for
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3. SUBMITTALS: All submittals specified herein or required shall be

submitted to and approved by the Contracting Officer prior to commencement of
work.

3.1 Tests and Certificates: The testin requirements for materials
incorporated in referenced documents will be waived provided the Contractor
submits certificates from the manufacturer statin that materials furnished
for this project conform to all requirements of this specification and the
referenced documents. Copies of the test reports need not be submitted except
as specifically requested by the Contractin Officer.

3.1.1 Sample Certificate: The certificate shall not contain statements
that could be interpreted to imply that the product does not meet all
requirements specified, such as "as good as"; "achieve the same end use and
results as materials formulated in accordance with the referenced
specification"; "equal or exceed the service and performance of the specified
material". The certificate should simply state that the product conforms to
all requirements specified.

ALE CERTIFICATE

The manufacturer hereby certifies that all followir products belr furnished
for this project conform to all requirements of the project specifications and
the respective reference specifications:

MANUFACTURER AND PRODUCT EFERENCE SPECIFICATION

John Doe Company
Galvanized Steel

ASTM A525

SIGNATURE AND TITLE

3.1.2 Handbook of Instructions: The supplier shall furnish two copies
of a handbook of instructions with each lift supplied under this
specification. The handbook shall contain all installation and operatin

instructions, drawings, illustrations, parts list, manufacturer’s part
numbers, lubricating instructions, assembly and disassembly installation,
operation and maintenance of the lift.

3.1.3 Handbook Approval: A prelimlnary copy of the instruction handbook
shall be submitted and approved prior to publication and delivery.

3.2 Shop Drawings: Shop drawings shall be submitted and approved before
work is started. Shop drawirs shall show size, location, fabrication,
mounting devices, fasteners and other pertinent details. Design calculations
and cemplete erection instructions shall be submitted. The shop drawirs and
data shall be complete in one submittal.
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3.3 Manufacturer’s Catalog Data or other Descriptive Data:
Manufacturer’s catalog data or other descriptive data of installation
procedures, factory protective packaging, related hardware, accessories, and
fasteners.

4. DELIVERY AND STORAGE: Prefabricated components, and other
manufactured items shall be delivered, stored and handled in such a manner
that they will not be damaged or deformed. Materials stored on the site
before erection shall be stacked on platforms or pallets and covered with
tarpaulins or other suitable weathertlght coverln. Upon arrival on the Job
site, motor vehicle llft and accessories shall be inspected for moisture
accumulation. If found wet, the moisture shall be removed and protected until
used.

5 MATERIALS:

5.1 Materials: All parts used in the fabrication of the lifts shall be
new and of the quality to produce a lift to meet the requirements described
herein.

5.1.1 Castings and Forgins: All castings and forgins shall be free
frem defects, scale and mismatchln which affect the efficiency or function of
the part. In no event shall such processes as welding, peening, pluglng or
fillin with cold solders or metallic pastes be used on castlns or forgins
of the lifts without authorization of the Architect.

5.1.2 Fastening Devices: All screws, pins, bolts and similar parts
shall be installed with means for preventing loss of tightness and adjustment.
All such parts, when subject to removal or adjustment, shall not be swagged,
peened, staked or otherwise permanently deformed.

5.1.3 Threads:
comply With NBS H28.

All threads shall be in inch units of measurement and

5.1.4 Lubrication: All bearings (except sealed-for-llft type) and other
workin parts shall be provided with means for lubrication. Means shall be
provided in the assembly of hydraulic lifts to lubricate the plunger
throughout its maximum travel, and to prevent water, dirt and other foreign
matter from entering the assembly.

5.1.5 Interchangeability: All replaceable parts shall be manufactured
to definite standards, clearances and tolerances in order that any such parts
of a particular type or model can be replaced or adjusted without requiring
modification.

5.1.6 Surfaces: All parts shall be cleaned and free of harmful or
extraneous materials. External edges and corners shall be rounded or beveled.
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5.1.7 Safety Devices: Each lift shall be equipped with safety devices

conformin to the applicable requirements of Commercial Standard CS I2-65.
Each air-oll operated lift shall be equipped with low-oll supply safety
control. An autcmatic mechanical device shall be provided to hold the lift in
the fully extended position. Protection shall be provided aainst electrical
shock for electrlc-oil lifts.

6. FABRICATION: Furnish and install motor vehicle lifts as a complete
operating installation.

6.1 Construction: The llfts shall be complete so that when installe
and connected to the specified source of power they shall meet or exceed the
requirements specified herein. Construction shall be free from any
characteristics or defects that will prevent the lifts from satisfactorily
performing the functions specified herein.

7. INSTALLATION: All materials shall be installed in strict accordance
with the manufacturer’s printed erection instructions, and the approved shop
drawings. Care shall be exercised in storing, handling, and installatlon to
prevent any damnge to the motor vehicle lift and accessories. Size and
spacing of fasteners used in erection shall be as recommended by the
manufacturer and shall be designed to withstand the design loads specified
herein.

7.1 General: Examine alignment of structural steel before erecting
motor vehicle lift. Do not proceed with installation if structural steel is
not aligned to the tolerances set up by vehlcle lift manufacturer. Erection
shall be by the manufacturer’s own erection division or a previously approved
and licensed installer.

7.2 Joint Sealing Material: Scaling material of the type recommended by
the motor vehicle lift manufacturer shall be provided to seal all closures,
trim and elsewhere as necessary to provide leak proof construction.

7.3 Workmanship shall be of first quality and be of a neat general
appearance.

7. Trim: All trim and related closures and accessories in connection
with the motor vehicle lift shall be provided as indicated and as necessary to
provide leak proof installation. Details of installation which are not
indicated shall be in accordance with the motor vehicle lift manufacturer’s
printed instructions and details or the approved shop drawlnEs.

8. FIELD REPAIR AND TOUCH-UP: Where motor vehicle lift or accessories
have factory finish damaged, repair in accordance with manufacturer’s touch-up
system. Repaired surfaces not acceptable shall be replaced without expense to
the Government.

8.1 Repair Parts: A repair parts kit shall be furnished with each unit.
The kit shall contain the parts and quantity specified in the contract.

05-77-7526
1400 6



8.2 Painting: Painting and finishing of the lifts shall be in
accordance with the supplier’s standard practice provided the following
minimum criteria are met or exceeded: all surfaces to be painted shall have

been cleaned to be free of all foreign matter detrimental to painting; and at
least one coat of primer and one coat of enamel have been applied.

---END---
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SECTION 14555. LINEN CHUTE

I. APPLICABLE PUBLICATIONS: The followln publicatlons of the issues
listed below, but referred to thereafter by basic designation only, form a
part of this specification to the extent indicated by the references thereto:

1.1 American Society for Testing and Materials (ASTM) Publications:

A176-75

A180-75

Stainless and Heat-Resisting Chromium Steel Plate, Sheet,
and Strip.
Flat-rolled Stainless and Heat-resisting Steel Plate,
Sheet, and Strip.

1.2 National Fire Protection Association (NFPA) Publications:

82-1977

101-76

Incinerators, Waste and Linen Handling SyStems and
Equipment.
Code for Safety to Life from Fire in Building and
Structures.

2. QUALITY CONTROL: Approvals, except those required for field
installation, field application and field tests, shall be obtained before
delivery of materials to the project site.

3. SUBMITTALS:

3.1 Tests and Certificates: The testing requirements for materials
incorporated in referenced documents will be waived provided the Contractor
submits certificates from the manufacturer stating that materials furnished
for this project conform to all requirements of this specification and the
referenced documents. Copies of the test reports need not be submitted except
as specifically requested by the Contracting Officer.

3.1.1 Sample Certificate: The certificate shall not contain statements
that could be interpreted to imply that the product does not meet all require-
ments specified, such as "as good as"; "achieve the same end use and results
as materials formulated in accordance with the referenced specification";
"equal or exceed the service and performance of the specified material". The
certificate should simply state that the product conforms to all requirements
specified.

SAMPLE CERTIFICATE

The manufacturer hereby certifies that all following products being furnished
for this project conform to all requirements of the project specifications and
the respective reference specifications:
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MANUFACTURER AND PRODUCT REFERENCE SPECIFICATION
John Doe Company
Stainless Steel ASTM A176

SIGNATURE AND TITLE

3.2 Shop Drawings: Shop drawings shall be submitted to and approved by
the Contracting Officer before delivery of materials to the site. Shop
drawings shall show type, sizes, metal gages, installation details, and other
details of construction.

3.3 Samples: Samples of materials specified below shall be submitted
and approved before work is started:

(a) Chute Material: Two 12 inch by 12 inch units.

(b) Trim: Two 6-inch long units having finish as specified.

4. DELIVERY AND STORAGE: Materials shall be delivered, handled, and
stored in such a manner that they will not be damaged or deformed. Materials
stored on the site before erection shall be stacked on platforms or pallets
and covered with tarpaulins or other suitable weathertight coverings.
Materials shall not be stored in contact with materials which might cause
staining. All damaged or deformed materials shall be replaced at no expense
to the Government.

5. MATERIALS:

5.1 Chute: Chute shall be fabricated from 18 gage Type 430 stainless
steel conforming to ASTM A176. Provide 4 clips welded to the exterior of
chute riser which hooks over floor frame.

5.2 Intake Door: Type 430 stainless steel full opening, self-closing,
side hinged, hand operated door bearing I-I/2 hour 250 degrees F. UL "B"
label. Factory attach UL label to intake door.

5.3 Hopper Type Discharge Opening: Type 430 stainless steel full
opening, top hinged, counterbalanced door bearing I-I/2 hour 250 degree F. UL
"B" label. Factory attach UL label to discharge door. Fabricate hopper from
same material as chute. The sloped bottom shall be reinforced and supported
on a 2-inch pipe pedestal. A 2 inch drain at the low point of the hopper
shall permit flushing down the chute with the door closed. Provide lever
latch at bottom of door to draw door tight against the gasket when the chute
is being flushed down.

5.4 Floor Frames: Fabricated from structural steel and shall extend out
to contact floor at four points surrounding the openings through which the
chute passes. Prepunch frames for anchor bolts.
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5.5 Vent: Vent shall be fabricated from same material as chute and
shall extend full diameter thru roof to metal top vent cap 4-foot above roof
level. Vent cap shall be provided with screen. Vent shall comply with NFPA’s
Standard No. 82 and NFPA’s Standard 101.

5.6 Door Trim: Fabricate door trim from stainless steel. The words
"SOILED LINEN" in I-I/8 inch high letters shall be. embossed in the trim across
the top of the intake door.

5.7 Baffle: Top hinged rubber sheet baffle shall be provided for intake
door.

5.8 Cylinder Lock: Intake door shall be provided with manufacturer’s
standard mortise cylinder lock. Cylinder shall be keyed to master keying
system as directed by the Contracting Officer.

5.9 Disinfecting and Sanitizing Unit: Unit consisting of .proportioning
valve, filler cap, rigid polyethylene l-gallon container, combination top cap
and wall mounting bracket, piping and flushing head, shall be provided. Unit
shall be equipped with an adjusting screw to regulate the strength of the
disinfectant introduced into the flushing water and on-off .valve, which
permits by-pass of disinfecting and sanitizing unit when desired.

5.10 Sprinkler: Automatic on-off sprinkler shall be provided at the
intake. Sprinkler shall turn on when the temperature in the chute rises above
165 degrees F and shut off when the temperature falls below 100 degrees F.

5.11 Access Door:
fabricated from all stainless steel and shall bear a 1-I/2 hour, 250 d(
F. UL "B" label. Factory attach UL label to access door. Access door
be provided with manufacturer’s standard cylinder lock. Cylinder shs
keyed to master keying system as directed by the Contracting Officer.

5.12 Finish: All exposed stainless steel including intake door, pper
type discharge door, door trim, and access door shall have a No. 4 fin .h in
accordance with ASTM A480. .

6. FABRICATION: The chute shall be fully factory assembled all
Joints, except those required to separate the sections for shipme_ and
installation shall be welded. The intake door shall be bolted in plaee on
throats formed into the chute tube. All chute sections shall flash inside the
sections below and there shall be no bolts, clips, or other projections inside
the chute to sway the flow of linen. Pre-positioned support frames shall
assure proper intake levels and there shall be an expansion Joint in the chute
between all support points. Reinforce and separately support discharge
hoppers and offsets in the impact area.

7. INSTALLATION: Install linen chutes in accordance with the pproved
shop drawings and manufacturer’s recommendations. After installation adjust
all doors to function properly.

Access door, 15 inch by 15 inch side hinged shall be
grees
shall
.i be

---END---
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SECTION 15011 GENERAL REQUIREMENTS, MECHANICAL

I. APPLICABLE PUBLICATIONS: The following publications of the issues
listed below, but referred to thereafter by basic designation only, form a
part of this specification to the extent indicated by the references thereto:

1.1 Federal Specifications:

TT-E-489F
&Aml

TT-E-496B
& Am2

TT-P-28E
TT-P-645

Enamel, Alkyd, Gloss (for Exterior and Interior Surfaces).

Enamel, Heat-Resisting (400 Degrees Fahrenheit), Black.

Paint, Aluminum, Heat Resisting (1200 Degrees Fahrenheit).
Primer, Paint,Zinc-Chrcmate, Alkyd Type.

1.2 Military Specifications:

MIL-P-15328C Primer (Wash), Pretreatment Blue (Formula No. 117-B for
Metals).

1.3 American Society for Testing and Materials (ASTM):

Bl17-73 Salt Spray (Fog) Testing.

2. APPLICATION: This section applies to all sections of Division 15 of
this project except as specified otherwise in he individual sections.

3. SUBMITTALS REQUIRED: Shop drawings, manufacturer’s data and
certificates for equipment, materials, finish, and pertinent details for each
system shall be submitted and approved before procurement, fabrication or
delivery of such items to the Job site. Partial submission are not acceptable
and such submittals will be returned without review. Descriptive data shall
be annotated to show the specific model, type and size of each item the
Contractor proposes to furnish.

3.1 Shop Drawings: The drawings shall be a minimum of 8.5 by 11 inches
in size, except as specified otherwise, and shall include plans, elevations,
and sections of equipment and control spaces identifying and indicating
proposed location, layout, and arrangement of items of equipment, control
panels, accessories, piping, ductwork, and any other items that must be shown
to assure a coordinated installation. Drawings also shall indicate adequate
clearance for operation, maintenance, and replacement of operating equipment
devices. If any equipment is disapproved, drawings shall be revised to show
acceptable equipment resubmitted.

3.2 Manufacturer’s Data: Information shall be submitted for all
material and equipment as specified in the individual section that the
Contractor proposes to furnish for accomplishment of the contract work.
Submittals for each manufactured item shall be manufacturer’s descriptive
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literature, equipment drawings, diagrams, performance and characteristic

curves, and catalog cuts, and shall include the manufacturer’s name, trade
name, catalog model or number, nameplate data, size, layout dimensions,
capacity, specification reference, applicable Federal and Military
specification references, and all other information necessary to establish
contract compliance.

3.3 Standards Compllance: Where equipment or materials are specified to
conform to requirements of the standards of organizations such as American
Society for Mechanical Engineers (ASME), Underwriters’ Laboratories (UL),
American Gas Association (AGA), and Air Conditioning and Refrigeration
Institute (ARI), that use a label or listing as method of indicatin
compliance, proof of such conformance shall be submitted for approval. The
label or listing of the specified organization will be acceptable evidence.
In lieu of the label or listing, the Contractor shall submit a notarized
certificate from an independent testing organization adequately equipped and
competent to perform such services, and approved by the Contractln Officer,
stating that the item has been tested in accordance with the specified
organization’s test methods and that the item conforms to the specified
organization’s standard.

3.4 Certified Test Reports: Where specified in the individual sections
and before delivery of materials and equipment, certified copies of the
reports of all tests required in referenced publications shall be submitted
for approval. For materials for which certified test reports are not required
in the individual sections, the testing requirements in referenced
publications formaterials will be waived provided the manufacturer submits
certificates stating that previously manufactured materials have been tested
by recognized laboratories that such materials meet testin requirements
specified, and that the materials furnished for this project are of the same
type, quality, manufacture, and proof as that tested. Copies of the test
reports need not be submitted except as specifically requested by the
Contractin Officer.

3.5 Certificates of Compliance: Where specified in the individual
sections, certificates from the manufacturer attestin that materials and
equipment to be furnished comply with all requirements of this specification
and of the reference publications shall be submitted for approval. The
certificate shall not contain statements that could be interpreted to imply
that the product does not meet all requirements specified, such as "as good
as"; "achieve the same end use and results as materials formulated in
accordance with the referenced publications"; "equal or exceed the service and
performance of the specified material". The certificate should simply state
that the product conforms to all requirements specified.

SABLE CERTIFICATE

The manufacturer hereby certifies that all following products being furnished
for this project conform to all requirements of the project specifications and
the respective reference specifications:
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literature, equipment drawings, diagrams, performance and characteristic
curves, and catalog cuts, and shall include the manufacturer’s name, trade
name, catalog model or number, nameplate data, size, layout dimensions,
capacity, specification reference, applicable Federal and Military
specification references, and all other information necessary to establish
contract compliance.

3.3 Standards Compliance: Where equipment or materials are specified to
conform to requirements of the standards of organizations such as American
Society for Mechanical Engineers (AME), Underwriters’ Laboratories (UL),
American Gas Association (AGA), and Air Conditioning and Refrigeration
Institute (ARI), that use a label or listing as method of indicating
compliance, proof of such conformance shall be submitted for approval. The
label or listing of the specified organization will be acceptable evidence.
In lieu of the label or listing, the Contractor shall submit a notarized
certificate from an independent testing organization adequately equipped and
competent to perform such services, and approved by the Contracting Officer,
stating that the item has been tested in accordance with the specified
organization’s test methods and that the item conforms to the specified
organization’s standard.

3.4 Certified Test Reports: Where specified in the individual sections
and before delivery of materials and equipment, certified copies of thereports of all tests required in referenced publications shall be submitted
for approval. For materials for which certified test reports are not required
in the individual sections, the testing requirements in referenced
publications formaterials will be waived provided the manufacturer submits
certificates stating that previously manufactured materials have been tested
by recognized laboratories that such materials meet testing requirements
specified, and that the materials furnished for this project are of the same
type, quality, manufacture, and proof as that tested. Copies of the test
reports need not be submitted except as specifically requested by the
Contracting Officer.

3.5 Certificates of Compliance: Where specified in the individual
sections, certificates from the manufacturer attesting that materials and
equipment to be furnished comply with all requirements of this specification
and of the reference publications shall be submitted for approval. Thecertificate shall not contain statements that could be interpreted to implythat the product does not meet all requirements specified, such as "as goodas"; "achieve the same end use and results as materials formulated inaccordance with the referenced publications"; "equal or exceed the service and
performance of the specified material". The certificate should simply state
that the product conforms to all requirements specified.

SABLE CERTIFICATE

The manufacturer hereby certifies that all following products being furnishedfor this project conform to all requirements of the project specifications andthe respective reference specifications:
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SECTION 15011 GENERAL REQUIREMENTS, MECHANICAL

I. APPLICABLE PUBLICATIONS: The followir publications of the issues

listed below, but referred to thereafter by basic designation only, form a

part of this specification to the extent indicated by the references thereto:

1.1 Federal Specifications:

TT-E-489F
&Aml

TT-E-496B
& Am2
TT-P-28E
TT-P-645

Enamel, Alkyd, Gloss (for Exterior and Interior Surfaces).

Enamel, Heat-Resisting (400 Degrees Fahrenheit), Black.

Paint, Aluminum, Heat Resisting (1200 Degrees Fahrenheit).

Primer, Paint,Zinc-Chrcmate, Alkyd Type.

1.2 Military Specifications:

MIL-P-15328C
&1

Primer (Wash), Pretreatment Blue (Formula No. 117-B for

Metals).

1.3 American Society for Testing and Materials (ASTM):

B117-73 Salt Spray (Fog) Testing.

2. APPLICATION: This section applies to all sections of Division 15 of

this project except as specified otherwise in he individual sections.

3. SUBMITTALS REQUIRED: Shop drawings, manufacturer’s data and

certificates for equipment, materials, finish, and pertinent details for each

system shall be submitted and approved before procurement, fabrication or

delivery of such items to the Job site. Partial submission are not acceptable
and such submittals will be returned without review. Descriptive data shall

be annotated to show the specific model, type and size of each item the

Contractor proposes to furnish.

3.1 Shop Drawings: The drawings shall be a minimum of 8.5 by 11 inches

in size, except as specified otherwise, and shall include plans, elevations,
and sections of equipment and control spaces identifying and indicating

proposed location, layout, and arrangement of items of equipment, control
panels, accessories, piping, ductwork, and any other items that must be shown

to assure a coordinated installation. Drawings also shall indicate adequate

clearance for operation, maintenance, and replacement of operating equipment

devices. If any equipment is disapproved, drawings shall be revised to show

acceptable equipment resubmitted.

3.2 Manufacturer’s Data: Information shall be submitted for all

material and equipment as specified in the individual section that the

Contractor proposes to furnish for accomplishment of the contract work.

Submittals for each manufactured item shall be manufacturer’s descriptive
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MANUFACTURER AND PRODUCT

John Doe Company
Gate Valve model XYZ

REFERENCE SPECIFICATION

WW-V-54D, Type III, Class A

SIGNATURE AND TITLE

4. OPERATION AND MAINTENANCE MANUAL: An operation and maintenancemanual for each mechanical system, except as otherwise specified herein, andfor each piece of equipment shall be furnished by the Contractor. Threecopies of the manual bound in hardback binders or an approved equivalent shall
be provided to the Contracting Officer. One complete manual shall befurnished prior to the tme that system or equinent tests are performed, andthe remaining manuals shall be furnished before the contract is completed.
The followir identification shall be inscribed on the cover: the words"OPERATING AND MAINTENANCE MANUAL," the name and location of the building andthe name of the Contractor, and the contract number. The manual shall include
the names, addresses, and telephone numbers of each subcontractor installing
equipment and systems, and of the local representatives for each item ofequipment and each system. The manual shall have a table of contents and be
assembled to conform to the table of contents with the tab sheets placedbefore instructions covering the subject. The instruction sheets shall belegible and easily read, with large sheets of drawings folded in. The manual
shall include, but not be limited to, the following: a system layout showingpipir, valves, and controls; wiring and control diagrams with data to explaindetailed operation and control of each component; a control sequence
describing start-up, operation and shut-down; a detailed description of the
function of each principal component of the system; the procedure for
starting; the procedure for operating; shut-down instructions; installation
instructions; maintenance and overhaul instructions; lubrication schedule
including type, grade, temperature range, and frequency; safety precautions,
diagrams, and illustrations; test procedures; performance data; and parts
lists. The parts lists for equipment shall indicate the sources of supply,
recommended spare parts, and the service organization which is reasonably
convenient to the building site. The manual shall be complete in all respects
for all equipment, controls, accessories, and associated appurtenances
provided.

5. POSTED OPERATING INSTRUCTIONS: Operating instructions approved by
the Contracting Officer shall be provided for each system and each principal
piece of equipment for the use of operation and maintenance personnel. The
operating instructions shall include wiring and control diagrams showing the
complete layout of the entire system, including equipment, piping, and valves,
and control sequence and shall be framed under glass or in approved laminated
plastic and posted where directed by the Contracting Officer; pried or
engraved operating instructions for each principal piece of equipment
including start up, proper adjustment,, operating, lubrication, shut-down,
safety precautions, procedure in the event of equipment failure, and any other
necessary items of instruction as recommended by the manufacturer of the unit
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shall be attached to or posted adjacent to the piece of equipment. Operating

instructions exposed to the weather shall be made of weather-reslstin
materials or shall be suitably enclosed to be weather protected. Operatin

instructions shall not fade when exposed to sunlight and shall be secure to
prevent easy removal or peeling.

6. INSTRUCTION TO GOVERNMENT PERSONNEL: When specified in other

sections, the Contractor shall furnish, without additional expense to the
Government, the services of competent instructors who will give full
instruction to the designated personnel in the adjustment, operation, and

maintenance, includin pertinent safety requirements, of the equipment or
system specified. Each instructor shall be thoroughly familiar with all parts
of the installation and shall be trained in operating theory as well as
practical operation and maintenance work. Instruction shall be given durin
the first regular work week after the equipment or system has been accepted
and turned over to the Goverent for rular operation. The number of
man-days (eight-hours) of instruction furnished shall be as specified in other
sections.

7. DELIVERY AND STORAGE: Equipment and materials shall be properly
stored and adequately protected and carefully handled to prevent damage before
and durin6 installation. Equipment and materlals shall be handled, stored,
and protected in accordance with the manufacturer’s recommendations and as
approved by the Contracting Officer. Damaged or defective items, in the
opinion of the Contractln Officer, shall be replaced at no cost to the
Government.

8. CATALOGED PRODUCTS: Materials and equipment shall be essentially the
cataloged products of manufacturers regularly enaed in production of such
materials or equipment and shall be manufacturer’s latest standard design that
complies with the specification requirements. Materials and equipment shall
essentially duplicate items that have been in satisfactory commercial or
industrial use at least two years prior to bid opening. Where two units of
the same class of equipment are required, these units shall be products of a
single manufacturer; however, the component parts of the system need not be
the products of the same manufacturer. Each item of equipment shall have the
manufacturer’s name and address, and the model and serial number on a
nameplate securely affixe in a conspicuous place; the nameplate of the
distributin aent will not be acceptable.

9. SAFETY REQUIREMENTS: Belts, pulleys, chains, gears, couplings,
projecting setscrews, keys, and other rotating parts located so that any
person can come in close proximity thereto shall be fully enclosed or properly
guarded. Hi,h-temperature equipment and piping so located as to endanger
personnel or create a fire hazard shall be properly guarded or covered with
insulation of a type as specified under another section of this Division.

10. VERIFICATION OF DIMENSIONS: The Contractor shall be responsible for
the coordination and proper relation of his work to the buildin structure and
to the work of all trades. The Contractor shall visit the premises and
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thoroughly familiarize himself with all dimensions in the field, and to advise
the Contracting Officer of any discrepancy before performing any work.

11. MANUFACTURER’S RECOENDATIONS: Where installation procedures or
any part thereof are required to be in accordance with the recommendations
of the manufacturer of the material being installed, printed copies of these
recommendations shall be furnished to the Contracting Officer prior to
installation. Installation of the item will not be allowed to proceed until
the recommendations are received. Failure to furnish these recommendations
can be cause for rejection of the material.

12. ELECTRICAL REQUIREMENTS: Electrical components of mechanical
equipment, including motors and controllers, control wiring and conduit, shall
be furnished with their respective pieces of equipment and shall conform to
the requirements of the Division entitled "Electrical". Internal wiring for
components of packaged equipment shall be provided as an integral part of the
equipment. Extended voltage range motors will not be permitted. Controllers
shall have a maximum of 120 volt control holding circuits. When motors and
equpiment furnished are larger than sizes indicated, the cost of additional
electrical service and related work shall be included under the section that
specified that motor or equipment. All interconnecting power wiring and
conduit for field installed equipment, and motor control equipment forming
part of motor control centers or switchgear assemblies, and conduit and wiring
connecting such centers, assemblies or other power sources to mechanical
equipment shall be provided under and conform to the requirements of Division
entitled "Electrical".

13. PAINTING OF EQUIPMENT: Eqiupment painting, both shop and field
applied, shall be as speoifled herein, and provided under the individual
sections of this Division. It is desirable that all paint be shop applied;
however, if the manufacturer’s standard shop palntin system does not meet
these requirements, field painting shall be provided.

13.1 Field PaintinE: Aluminum surfaces shall not be painted. Dirt,
rust, oil and grease shall be removed by wire brushln and solvent degreaslng
prior to application of paint. Paint shall be applied to clean and dry
surfaces only. Where more than one coat of paint is specified, the second
coat shall be applied after the precedin coat is thoroughly dry. Damaged
painting shall be retouched before applying the succeeding coat. Shop coats
shall be lightly sanded before application of field applied coats.

13.1.1 Metal Surfaces Subject to Temperatures Less Than 120 Degrees
Fahrenheit: Surfaces shall receive: one coat of pretreatment primer
conforming to MIL-P-15328 applied to a minimum dry film thickness of 0.3 mil;
one coat of primer conforming to TT-P-645 applied to a minimum dry film
thickness of 1.0 mil, and two coats of enamel conforming to TT-E,489, applied
to a minimum dry film thickness of 1.0 mil per coat.
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13.1.2 Metal Surfaces Subject to Temperatures Between 120 and 400

Degrees Fahrenheit: Surfaces shall receive two coats of heat resisting enamel

conforming to TT-E-496, Type II, applied to a total minimum dry film thickness

of 2 mils.

13.1.3 Metal Surfaces Subject to Temperatures Greater Than 400 Degrees

Fahrenheit: Surfaces shall receive two coats of heat resisting al,in,, paint

conforming to TT-P-28 applied to a total minimum dry film thickness of 2 mils.

13.2 Optional Paint Systems: Manufacturer’s standard equipment painting

systems may be provided in lieu of the systems specified hereinbefore provided

the Contractor submits certification that the painting system applied will

withstand 125 hours in a salt-spray fog test, except that equipment located

outdoors shall withstand 500 hours in a salt spray fog test. Salt spray fog

test shall be in accordance with ASTM B117 using a 20 percent sodium chloride

solution. Immediately after completion of the test, the paint shall show no
signs of blistering, wrinkling or cracking; no loss of adhesion, and the

specimen shall no signs of rust creepage beyond 0.125 inch on either side of

the scratch mark. The film thickness of the factory paint system applied on
the equipment shall not be less than the film thickness used on the test
specimen. If manufacturer’s standard painting system is being proposed for

use in lleu of specified systems using TT-E-496 or TT-P-28, certifications

that the manufacturer’s standard system will conform to the heat resistance
requirement of TT-E-496 or TT-P-28 as applicable, shall be submitted in

addition to other certifications.

---END---
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SECTION 15012. SUPPORTS AND SLEEVES

I. APPLICABLE PUBLICATIONS: The following publications of the issues
listed below, but referred to thereafter by basic designation only, form a
part of this specification to the extent indicated by the reference thereto:

1.1 Federal Specifications:

WW-H-171E
HH-I-558B
(Amd 3)

TT-S-O0230C
(m 2)

Hangers, and Supports, Pipe.
Insulation, Blocks, Boards, Blankets, Felts, (Sleeving
(Pipe and Tube Covering), and Pipe Fitting Coverings,
Thermal (Mineral Fiber, Industrial Type).
Sealing Compound: Elastomeric Type, Single Component
(For Calking, Sealing and Glazing in Buildings and Other
Structures).

1.2 Manufacturers Standardization Society of the Valves and Fittings
Industry (MSS) Publications:

SP-58-1975 Pipe Hangers and Supports Materials and Design.
"SP-69-1976 Pipe Hangers and Supports Selection and Application."

2. GENERAL REQUIR4ENTS:

2.1 General requirements include those specified in Section: GENERAL
REQUIREMENTS, MECHANICAL, and the additional requirements specified below.

2.2 The work includes all supports, hangers, sleeves, plates, flashing
for piping throughout the installation.

3. SUBMITTALS:

3.1 Items specified in this section of the specifications and which
require submittals for approval are scheduled herein. Submittals and
information for Operation and Maintenance Manual shall be in accordance with
Section entitled, GENERAL REQUIREMENTS, MECHANICAL.

3.2 Submittals shall consist of manufacturer’s literature and shall
indicate specification section and paragraph number for which the submittal is
intended.

3.3 Manufacturer’s Data: Manufacturer’s standard drawings or catalog
cuts of the following items shall be submitted.

a. Pipe Hangers.

b. Floor, Wall and Ceiling Plates.

4. ANCHORING, GUIDING, AND SUPPORTING OF PIPING:
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4.1 All piping At the end of the last line change the period to

a comas and add "Type 40, and shall be provided on all insulated piping

except steam and steam condensate."

4.1 All piping shall be anchored and supported in a manner such that
expansion and contraction will take place in the direction desired and
vibration and undue strains on equipment will be prevented by use of flexible
oonnections. Hangers used for the support of piping 2-1nch nominal pipe size
and larger shall be fabricated to permit adequate adjustment after erection
while still supporting the load. Wall brackets shall be used where pipes are
adjacent to wall or other vertical surfaces which may be used for supports.
Supports shall be furnished and installed to carry adequately the weight of
the piping system. Insulated piping shall be provided with a pipe covering
protection saddle at each support conforming to Section: INSULATION OF
MECHANICAL SYSTEMS. Pipe supports shall be spaced to provide adequate support
for the pipes, the medium in the pipe, insulation, valves, and fittings.
Spacing of supports shall be such as to prevent the forming of pockets.
Insulation protection shields shall conform to MSS-SP-58.

4.2 Maximum spacing between supports shall not exceed spans indicated.

4.2.1 All vertical piping shall be restrained by Type 26 clips or Type
24 bolted steel clamps conforming to Fed. Spec. WW-H-171E, spaced not over 10
feet apart.

4.2.2 Maximum spacing between supports for cast iron or acid resistant
vertical piping shall be 5 feet.

4.2.3 At or near changes of direction and at concentrated loads, such as
flanges, valves, fittings, strainers and similar accessories shall be provided
with additional supports.

5. HANGERS:

5.1 Hangers shall be provided for all pipes not buried in ground. Run
piping at same elevation where practicable and parallel to building walls
generally. Provide minimum clearanoe of I/2-inch between pipe and other work
Hangers on different services close together shall be in line and parallel to
lines of building. Hanger rods shall be straight and installed vertical.
Chain, wire, strap or perforated-bar hangers will not be permitted. Hangers
shall not be suspended from piping above.

5.1.1 Horizontal steel piping shall be supported as follows:

Maximum SDacin

Up to 3/4 3/8 In. 5 Ft.
to I-I/4 In. 3/8 In. 7 Ft.

I-I/2 In. & 2 In. I/2 In. 8 Ft.
2-I/2 In. 3-I/2 In. I/2 In. 10 Ft.
4 In. & 5 In. 5/8 In. 15 Ft.
6 In. 3/4 In. 15 Ft.
8 In. thru 12 In. 7/8 In. 18 Ft.
14 In. thru 16 In. In. 24 Ft.
18 In. thru 22 In. In. 26 Ft.

05-77-7526
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5.3 Hanger types Delete the second sentence of the lead paragraph
in its entirety and substitute the following therefor: "The finish of
rods, hangers and supports shall be zinc plated, except hangers used on
uninsulated copper piping shall be copper plated. Cast iron rollers,
bases and saddles may be painted with two coats of heat resisting aluminum
paint in lieu of zinc plating."

5.3.2 Horizontal pipe hangers

5.3.2.1 Spring hangers Omit the period at the end of the second
line and add "shall be installed as indicated."

4 In. 5/8 In. 10 Ft.

5.2 Vertical pipe shall be laterally supported at each floor to provide
seismic bracing and to prevent rattling and vibration.

5.3 Hanger types conforming to Fed. Spec. WW-H-I?I shall be used.

5.3.1 Wall brackets shall be of Types 32, 33, and 34, and shall be
secured to wall.

5.3.2 Horizontal pipe hangers shall be of Types I, 2, 3, 4, 5, 6, 7, 9,
10, 11 and 12. Turnbuckles for vertical adjustment, Type 13, 15, 16 or 17,
may be omitted where limited space prevents use

5.3.2.1 Spring hangers shall be Type 51, or type 57 Variable Spring
Hanger.

5.3.3 .Vertical pipe hangers shall be Riser Clamp Type 8 for floor
supports and Type 24 U-bolt clamp for restraint at other locations.

5.3.4 Trapeze hangers may be used for groups of pipes 6 inches in size
and smaller close together and parallel. However, chemical waste drain pipe
must, each, be supported independently from other services. Pipe lines must
be held on specific centers by Type 24 U-bolts or Type 26 clips.

5.3.4.1 All pipes 8 inches and larger shall be supported on individual
hangers attached to the structural steel framework of the facility wherever
possible.

"5.3.4.2x Provide roller supports, including U-bolt restraints on
steam and steam condensate piping. Roller supports shall conform to
Types 40 through Type 48 inclusive for sizes of pipe supported. Suspended
steam and steam condensate shall have insulation protection saddles Type OAand 40B."

5.4 In areas of concrete construction the use of expansion type concrete
fasteners are permitted for the purpose of supporting pipe. Maximum hanger
spacing shall not exceed eight feet. On pipe eight inch and larger double
drop rod hanger types shall be used.
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6.2 Sleeves In the second line, immediately folloIn the ord"be", inser "Schedule 80". F

6. PPE SLEEVES: Pipe sZeeves ahal be provided ere pipes and ubg
paas hroh alZs, tZoors, roots, and partlons

6.1 Sleeves will not be allowed through beams unless specifically noted
on drawings. Any deviation from this requirement must receive prior approval
of Contracting Officer.

6.2 Sleeves in outside walls below and above grade, in floor, or in roof
slabs, shall be zinc-coated steel pipe.

6.3 Sleeves in partitions shall be zinc-coated sheet steel havin a
nominal weight of not less than 0.906 pound per square foot.

6.4 Sleeves shall be held securely in proper position and location
before and during construction.

6.5 All sleeves shall be of sufficient length to pass through entire
thickness of walls, partitions or slabs. Sleeves in floor slabs shall extend
2-inches above the finished floor. Sleeves locoated in water-proofed
construction shall be provided with flange and clamping ring.

6.6 Clearances: A minimum clearance of I/2-inch all around between bare
pipe or insulation and sleeves shall be provided. Diameters of I.P.S. pipe
sleeves shall be smallest stock size of pipe to provide required clearance.

6.7 Sleeves Seling: All sleeves for pipes penetrating floors and walls
shall be sealed.

6.7.I Interior walls and floors shall be sealed in conformance with
specification Section entitled, CEILING AND WALL INSULATION.

6.7.2 Exterior wall sleeves shall be packed with insulation conformln
to Fed. Spec. HH-I-558B, Form A, Class and having an AS4 fire class E-84
with fiber melt point in excess of 2000F, throughout the void space between
pipe and/or insulation to a point I14" frem end of the sleeve. After void is
packed, balance of space shall be filled with a non-hardenlng silicone
conforming to Fed. Spec. Tt-S-O0230.

7. PLATES:

7.1 Floor, wall, and ceiling plates shall be installed on pipes passing
through floors, walls, and ceilings in exposed locations except in pipe chases
and pipe closets.

7.2 Plates shall be one piece or split type provided with set screw for
securely fastening to pipe or sleeve. Plates on brass pipe and copper tubing
shall be polished brass chromium plated; plates on ferrous metal pipe shall be
cast iron or steel chromium plated. Set floor plates on high sleeves flush
with floor and cover entire projection of sleeve.
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7.3 Thickness Plates shall be not less than 3/32-inch thick.

---END---
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SECTION 15160. INSULATION OF MECHANICAL SYSTEMS

I. APPLICABLE PUBLICATIONS: The following publications of the issues
listed below, but referred to thereafter by basic designation only, form a
part of this specification to the extent indicated by the references thereto.

1.1 Federal Specifications:

L-P-535D

HH-I-523C

HH-I-551E

HH-I-558B

HH-I-573B
(Int Amd I)

HH-I-1030A
(Int Amd I)

SS-C-160A
(Int Amd I)

WW-H-171E

Plastic Sheet (Sheeting); Plastic Strip; Vinyl Chloride
Polymer And Vinyl Chlorlde-vinyl Acetate Copolymer, Rigid
Insulation Block And Pipe Coverin Thermal (Calcium
Silicate, For Temperatures Up To 1200VF)
Insulation Block, Pipe Covering, And Boards, Thermal
(Cellular Glass)
Insulation, Blocks, Boards, Blankets, Felts, Sleeving
(Pipe And Tube Covering), And Pipe Fitting Coverings,
Thermal (Mineral Fiber, Industrial Type)
Insulation, Thermal, (Flexible Unicellular Sheet And Pipe
Covering)
Insulation, Thermal (Mineral Fiber, For Pneumatic Or
Poured Application)
Cement, Insulation, Thermal

Hangers, And Supports, Pipe

1.2 American Society for Testing and Materials (ASTM), Specifications:

B209-77
D774-67
D781-68

D828-60

E-84-77

E96-66

Aluminum-Alloy Sheet and Plate, Test for
Bursting Strengh of Paper, Test for
Puncture and Stiffness of Paperboard, Corrugated and solid
Fiberboard, Test for
Tensile Breaking Strength of Paper and Paperboard, Test
for
Surface Burning Characteristics of Building Materlals,
Test for
Water Vapor Transmission of Materials in Sheet Form, Tests
for

1.3 Military Specifications (MIL):

MIL-A-3316B
(Amd 2)

MIL-B-19564A
MIL-C-1956D

MIL-C-20079E
MIL-I-2781E
MIL-I-2819F

Adhesives, Fire-Resistant, Thermal Insulation

Bedding Compound, Thermal Insulation Pipe Covering
Coating Compounds, Thermal Insulation Pipe Covering Fire
and Water Resistant, Vapor Barrier and Weather Resistant
Cloth, Glass, Tape, Textiles, Glass and Thread, Glass
Insulation, Pipe, Thermal
Insulation, Block, Thermal
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MIL-C-82052 Coating Compound, Waterproofing, Mineral-Filled Solvent
Type, Asphalt Base.

1.4 National Fire Protection Association:

NFPA No. 255-1972 Method of Test of Surface Burning Characteristics of
Building Materials

1.5 National Building Code:

1976 Edition

1.6 Underwu-iters’ Laboratories, (U.L.):

No. 723-73 Fire Hazard Classification of Building Materials, Test
Method for

2. MATERIALS:

2.1 Limitations: Materials specified shall be applied subject to theirtemperature limits. Any methods of applications of insulating materials or
finishes not specified in detail herein shall be in accordance with manu-
facturer’s published recommendations.

2.1.1 Low pressure steam shall be 212F to 295F.
2.1.2 Medium pressure steam shall be 296F to 320F.
2.1.3 High pressure steam shall be 321F to 353F.
2.2 Fire Resistance: Insulation adhesives, vapor-barrier materials, and

other accessories shall be noncombustible as defined in Section 200 of
National Building Code; shall have a flame-spread rating of not more than 25and a smoke developed rating of not more than 50. Flame Spread and SmokeDeveloped Rating shall be determined by Method of Test of Surface BurningCharacteristics of Building Materials, NFPA No. 255, ASTM E84, Underwriters’
Laboratories, Inc. Building Materials List under heading "Hazard Classi-fication (Fire)," or tested by approved testing laboratory in accordance withUL criteria.

2.2.1 Materials that are factory applied shall be tested as assembled.Materials that are field applied may be tested individually. No fugitive or
corrosive treatments shall be employed to impart flame resistance.Underwriters, Laboratories, Inc., label or listing, satisfactory test resultsfrom National Bureau of Standards, or satisfactory certified test report from
an approved testing laboratory will be required to indicate that fire hazard
ratings for materials proposed for use do not exceed those specified. Flame-
proofing treatments subject to deterioration due to effect of moisture or high
humidity, are not acceptable.
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2.3.1.3 Cold Piping and Ductwork In the first line change "Cold"to "Low Temperature".

2.2.2 The following materials are exempt from Fire Resistant Rating:

2.2.2.1 Flexible unicellular insulation.

2.2.2.2 Nylon anchors for securing insulation to ducts and equipment.

2.2.2.3 Treated wood inserts used between shields and piping at hangers
on low-temperature piping.

2.2.2.4 Factory premolded one piece PVC fitting and valve covers.

2.3 Insulation Jacket:

2.3.1 Vapor Barrier Jacket:

2.3.1.1 General: Vapor barrier jacket shall be permanent resistant to
flame and passage of moisture vapor and shall not support mold growth. Pipe
and duct Jackets shall be factory applied.

2.3.1.2 Low Temperature Piping (-30F to +32F): Perm rating not more
than .02, ASTM E96 Procedure A; Puncture resistance not less than 50 Beach
units; ASTM D781; Tensile strength not less than 35 ib/in width, ASTM D828.

2.3.1.3 Cold Piping and Ductwork (32F to 60F): Perm rating not more
than .05 ASTM E96, Procedure A; Puncture resistance not less than 50 Beach
units ASTM D781; Tensile strength not less than 20 ib/in width, ASTM D828..

2.3.1.4 Hot Piping (Above 60F): Same as cold piping and ductwork
except perm rating shall not exceed 0.3, ASTM E96, Procedure A.

2.3.2 Presized glass cloth Jacket with or without integral vapor barrier
as required. Perm rating when required shall be as specified for vapor
barrier jacket for the applicable service; Puncture resistance not less than
100 Beach units, ASTM D781; Bursting Strength not less than 200 psi, ASTM
D774; shall not support mold growth; shall be factory applied on pipe and duct
insulation.

2.3.3 Metal jackets shall be provided with integral moisture barrier
except that moisture barrier is not required when metal Jacket is applied over
vapor barrier.

2.3.3.1 Aluminum jacket; corrugated, embossed, or smooth; 0.016 inch
nominal thickness; ASTM B209 temper H14.

2.3.3.2 Stainless steel corrugated, smooth or embossed; 0.010 inch
nominal thickness.

2.3.4 All-purpose jacket for use in exposed and concealed work: Perm
rating not more than .02, ASTM E96: puncture resistance not less than 50
Beach units, ASTM D781; tensile strength not less than 35 Ibs/in. width, ASTM
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D828. The all-purpose Jacket shall not support mold growth and shall be
factory applied on pipe, equipment, and duct insulation. The finish shall be
glass scrim reinforced white vinyl.

2.4 Adhesives, Coatings, Sealing Compounds and Protective Finishes:
Shall be compatible with materials to which they are applied, and shall not
corrode, soften, or otherwise attach such material in either wet or dry state,
and shall be suitable for temperature application and service.

2.4.1 Lap Adhesive for Vapor Barrier Jackets Mil. Spec. MIL-A-3316,
Class 2.

2.4.2 Bonding Adhesives for securing insulation to metal surfaces Mil.
Spec. MIL-A-3316, Class 2.

2.4.3 Beddin Compound and Joint Sealers Mil. Spec. MIL-B-19564.

2.4.4 Coating Compound Vapor Barrier Treatment Mil. Spec.
MIL-C-1956, Type I or II.

2.4.5 Coating Compound for protective finish outside of buildings Mil.
Spec. MIL-C-1956, Type I.

2.4.6 Vapor Barrier Coating shall be white in color where exposed to
view.

2.4.7 Lagging Adhesives: MIL-A-3316, Class I.

2.4.8 Insulation Cement: SS-C-160, except that asbestos types shall not
be permitted.

2.4.9 Asphaltic Mastic: MIL-C-82052 for protective finish on
underground piping.

2.5 Submittals:

2.5.1 Submittals Required: Shop drawings, manufacturer’s data and
certificates for equipment, materials, finish, and pertinent details for eachsystem shall be submitted and approved before procurement, fabrication or
delivery of such items to the Job site. Partial submission will not be
acceptable. Descriptive data shall be annotated to show the specific model,type and size of each item the Contractor proposes to furnish. The submittal
requirements of section entitled "General Requirements, Mechanical", appliesto the following lists. Items in the following lists (which are followed by(CO) shall be approved by the Contracting Officer.

2.5.1.1 Manufacturer’s Data:

(a) Insulation (CO)
(b) adhesive (CO)
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"3.1.1x Chilled Hater, Hot Hater, Domestic Cold Hater, Domestic Hot
Hater, Drain Piping from Drain Pans: Rigid phenollc foam plpe insulatlon,
minimum density of 2 pounds per cubic foot, with a factory applied vapor
barrier jacket may be used in lieu of fibrous glass pipe insulation when
pipe surface temperatures do not exceed 250 degrees Fahrenheit; and shall
have a flame spread rating not to exceed 25, and a smoke developed rating not
to exceed 50, as tested by the ASTM E84 method."

3.1.2 Insulation thickness At the end of the last line delete
"table." and substitute "tables II, IV." therefor.

3.1.3 Insulation for concealed ducts In the third llne change
"1-1/2 inches" to "2 inches". Omit the period at the end of the second
sentence and 9 "P-99 clrcular and oval ducts."

(d) Mastic
(e) Accessories

2.5.3 Every package or standard container of insulation, Jackets,
cements, adhesives and coatings delivered at the building site for use must

have a manufacturer’s stmp or label attached giving name of manufacturer,

brand and description of material.

2.6 Sound Attenuator: As specified in Section entitled, Air Supply

Systems.

2.7
Supply S 2.7 Fiberous Glass Ductwork:

2.8 Sound Absorbing Duct Lining:

Supply Systems.

Delete this paragraph in its entirety.

As specified in Section entitled, Air

2.9 Chilled Water and Hot Water Distribution System: As specified in

Section entitled "Hot Water Heating and Chilled Water Cooling SystemsM.

2.10 Underground Steam:
Distribution System".

As specified in Section entitled "Steam

3. APPLICATION: See TABLE I, II, III and IV.

3.1 Supplementary Information for TABLE I, II, Ill and IV.

3.1.1 Flexible unicellular insulation thickness shall be I/2 inch, no

Jacket required. Useof unicellular insulation shall be restricted to runouts
serving individual terminal units, not to exceed 12 feet in length, piping on

packaged equipment and pipin exterior to a building.

3.1.2 Insulation thickness for equipment and associated piping located

outdoors exposed to weather shall be one inch greater than shown on table.

3.1.3 Insulation for concealed ducts and equipment for air heating and

air conditioning systems may be mineral fiber, flexible insulation of l-pound

density, I-I/2 inches thick; or 3/4-pound density, 2 inches thick. Flexible
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insulation shall be used in concealed spaces only. Where duct work is
exposed, board shall be nominal one inch thick 3 ib/cu, ft. density.

3.1.4 The use of calcium silicate on aluminum or stainless steel will
not be allowed.

3.2 Vapor Barrier.

3.2.1 Vapor Barrier is required when air or water temperature in duct
and piping is below 60F.

3.3 Application Areas:

3.3.1 Insulation for Hot Pipe: The following piping, fittings, flanges
and valves shall be insulated except that unions and flanges on piping
handling steam to 15 psi and other piping to 250F more thanslx feet above
floor shall not be insulated.

3.3.1.1 Boiler feedwater, blowdown, blowoff

3.3.1.2 Condensate pump discharge

3.3.1.3 Condensate and drip except cooling legs to traps

3.3.1.4 Diesel engine coolant water piping

3.3.1.5 Domestic hot water supply and hot water return

3.3.1.6 Heated oil supply and recirculating piping

3.3.1.7 Heating hot water supply and hot water return

3.3.1.8 Refrigerant hot gas and liquid lines, and condensing water
piping exposed in air conditioned or refrigerated spaces shall be covered as
required for hot water heating piping.

3.3.1.9 Steam supply and steam condensate return piping.

3.3.1.10 Solar collector supply and return

3.3.2 Insulation for Hot Equipment: The following heating equipment
shall be insulated:

3.3.2.1 Boiler breaching

3.3.2.2 Condensate tanks

3.3.2.3 Convectors

3.3.2.4 Domestic hot water tanks and heaters

3.3.1 Insulation for Hot Pipe: In the title of this paragraph changethe word "Hot" to "Medium and High Temperature". In the third line,
imedlately following "15 psi and" insert "unions and flanges on".

3.3.2 Insulation for Hot Equipment: In the title of this paragraph
change the word "Hot" to "Medium and High Temperature".



3.3.2.5 Feedwater heaters

3.3.2.6 Flash tanks

3.3.2.7 Pumps

3.3.2.8 Diesel Engine Exhaust: Cover completely from engine through

roof or wall construction including muffler and catalytic unit. Insulation

shall be suitable for 1200vF.

3.3.2.9 Solar storage tanks

3.3.2.10 Heat exchangers

3.3.3 Insulation for Low Temperature Pipe: The following equipment,

piping, fittings, flanges, unions and valves, shall be insulated.

3.3.3.1 Chilled water

3.3.3.2 Condensate drain lines

3.3.3.3 Domestic cold water, service cold water, and treated cold water.

3.3.3.4 Evaporator shell and water boxes and headers

3.3.3.5 Horizontal runs and offsets, including elbows, of interior

downspout piping in all areas above pipe basement.

3.3.3.6 Chilled water, drinking fountains.

3.3.3.7 Refrigerant suction

3.3.3.8 Waste piping from chilled water drinking fountains and electric

water coolers from unit to drainage system.

3.3.3.9 Waste piping located above basement floor from ice making and

development equipment, from fixture (including trap) to main vertical waste

pipe.

3.3.3.10 Where motors are the gas-cooled type, insulation shall be

provided on the cold-gas inlet connection to the motor.

3.3.3.11 Water boxes or headers of the chiller shall be so insulated as

to provide easy removal of the heads for inspection and repair.

3.3.4 Insulation for Cold Equipment: The following air conditioning and

refrigeration equipment shall be insulated:

3.3.4.1 Chilled water pumps or provide insulated drain pans

3.3.4 Insulation for Cold Equipment: In the title of this paragraph

change the word "Cold" to "Low Temperature".



3.3.4.2 Chilled water storage tanks

3.3.4.3 Refrigerant intercoolers and manifold subject to condensation

3.3.4.4 Water chillers:

3.3.4.4.1 Water boxes or headers shall be so insulated as to provide
easy removal of the heads for inspection and repair.

3.3.4.4.2 Where motors are gas-cooled type, provide insulation on
cold-gas inlet connection to motor.

3.3.4.4.3 Refrigerant intercoolers and manifold subject to condensation

3.3.5 External Insulation for Ducts, Plenums and Casings (Heating,
Ventilating and Air Conditioning Systems):

3.3.5.1 External insulation shall be provided on all supply and return
ducts for heating and air conditioning systems except where indicated on the
drawings and/or specified under this section of the specifications. Also,
outside air intake duct, flexible run-outs, plenums, casings, coils, fan
and portion of air terninal located in un-conditioned and unheated space shall
be insulated. Un-condltloned and un-heated oes shal b defined asthse
spaces not directly supplied with hat or condl.tio ar, or no pvided

3.3.5.2 External insulation is not required for the following:

3.3.5.2.1 Fibrous glass ductwork

3.3.5.2.2 Ducts, casings and air handling units where internal insula-
tion or sound absorbing linings are specified under other sections of speci-
fications; factory prefabricated sound absorbers shall be insulated.

3.3.5.2.3 Fan name plates, access plates in fan housings and ducts and
the like for ventilating and air heating systems, but insulation must be
carefully beveled and sealed around same.

3.3.5.2.4 Factory pre-insulated flexible ductwork specified under other
sections or specifications.

3.3.5.2.5 Mixing boxes, filter boxes, and combination filter "(I)"
boxes.

3.3.5.2.6 Air conditioning and heating supply and return ducts located
in heated or air conditioned spaces unless otherwise shown on the drawings.
.gned and heated spaces shall be defined as those spaces directly
:lied w’th heated or conditioned air or provided with a heating or cooling
device such as a fan coil unit.

3.3.5 External Insulation

3.3.5.2 External insulation

3.3.5.2.1 Fibrous glass ductwork. Deletethis subparagraph.



3.3.5.2.7 Air conditioning and heating return ducts in ceiling spaces
between occupied floors of a building.

3.3.5.3 Exhaust air ducts shall not be insulated except:

3.3.5.3.1 Exhaust ductwork for ovens, griddles, deepfat fryers, steam

kettles, vegetable steamers, high pressure cookers, mobile serving units,
concealed above kitchen ceiling and throughout building, shall be insulated
with a minimum thickness of 2 inch blocks or boards, either Mineral Fiber,
Fed. Spec. HH-I-558, Form A, class 5, or Calcium Silicate, Fed. Spec.
HH-I-523, Type I. Insulation shall be installed with 3/4 inch wide, 0.015
inch thick galvanized steel wire or 16 gnge galvanized steel bands with corner
clips under wire or bands spaced not over 12 inches on center or with heavy
welded pins spaced not over 12 inches apart each way. Adhesives shall not be

used.

3.4 Insulation Finishes:

3.4.1 Pipe and Fittings Insulation:

3.4. I. Exposed Buildings:

"3.4.1.i.ix "Exposed In Buildings" is defined as areas where piping,

duets and equipment are exposed to view of the public and routine maintenance

personnel."
3.4.1.1.2 Pipe insulation shall be provided with factory applied all-

purpose jacket or pre-slzed glass cloth with or without integral vapor barrier

as required by the service.

3.4.1.1.3 Fittings, flanges, and valves (except valve stems, hand wheels

and operators) shall be insulated with premolded, precut or Job fabricated

insulation of equivalent thickness and of same composition as insulation used

on adjacent piping. Finish outer surfaces of insulation as follows:

3.4. I. 1.3. For temperature of OF and above, apply a minimum wet film

thickness of 1/16 inch coating of vapor barrier compound, Mil. Spec.
MIL-C-1956, Type I or II. Embed a single layer of open weave glass fabric,
Mil.Spec. MIL-C-20079, Type I or II, 20 x 20 mesh into wet coat. Fabric shall
be drawn smooth and tight with a 2 inch overlap at all Joints. When first

coat is dry,apply a final coat of vapor barrier compound, Mil. Spec.
MIL-C-1956, Type I or II of 1/16 inch minimum wet film thlckness. For
temperatures above 35F, one-plece premolded fitting and valve covers made of

polyvinyl chloride (PVC) in accordance with Fed. Spec. L-P-535, Composition A,
type II with precut insulation insert conforming to Fed. Spec. HH-I-558, Form
B, Type I, Class 6, may be used. Covers shall overlap adjoining pipe covering

and vapor barrier Jackets. The use of PVC fitting covers shall be limited to

35F medium temperatures and below 150F ambient temperatures.

3.4.1.1.3.2 For temperature below 0F, surfaces shall be wrapped with

pressure sensitive vinyl plastic tape with a vapor permeability of not over

3.4.1 Pipe and Fittings Insulation:

3.4.1.1 Exposed Buildings: Immediately following the word "Exposed"
insert "in".



3.4.1.3 Concealed In the first line change "Concealed in buildings,Crawl spaces," to "Not Exposed In Buildings, such as crawl spaces,".
3.4.1.4 Underground In the first line, immediately following"installed in" insert "indicated".

0.05 perms. Tape shall overlap I/2 inch on each wrap and shall extend at
least 2 inches over jacket of adjacent pipe insulation. Over tape, apply two
coats of vapor barrier compound, Mil. Spec. MIL-C-1956, Type I or II with each
coat applied to a minimum wet film thickness of 1/16 inch, and with a single
layer of glass fabric, Mil. Spat. MIL-C-20079, Type I or II, 20 x 20 mesh,
embedded between two coats.

3.4.1.1.3.3 Insulation and sealing shall be as recommended by
manufacturer.

3.4.1.2 Exposed to weather or where shown on drawings:

3.4.1.2.1 Pipe insulation shall be finished with .016 inch thick
aluminum or .010 inch stainless steel Jacketing with moisture barrier lining
unless surface of insulation to which it is applied is provided with a vapor
barrier Jacket. Side and end laps shall be at least 2 inches wide and cut
edge of each side lap shall be turned under one inch to provide a smooth edge.
Laps shall be placed to shed water and sealed with weatherproof coating.
Jackets shall be secured in place with aluminum or stainless steel bands on 9inch centers or aluminum or stainless steel screws on 5 inch centers. Pipe
insulation furnished with factory aluminum or stainless steel Jackets of equal
thickness, proper longitudinal sllp joint, and butt straps may be used.
Unicellular insulation shall be coated with two coats of vinyl lacquer finish
to protect it from deterioration.

3.4.1.2.2 Elbows and curved piping shall be finished with factory
fabricated metal covers. Tees, flanges and valves shall be finished with job
fabricated metal covers. All covers shall be same thickness and material as
Jackets on adjacent piping. Metal covers shall be secure in place with metal
bands and sealed with a weatherproof coating. Fittings, flanges and valves on
cold pipe shall be finished as required for piping exposed in buildings priorto any other finish. All fittings, flanges and valves shall be protected witha weatherproof coating prior to installation of metal covers.

3.4.1.3 Concealed in buildings, crawl spaces, pipe basements, tunnelsand trenches:

3.4.1.3.1 All pipe shall be finished for protection and shall havefactory applied vapor barrier jacket for all services. Fittings shall be
finished for cold pipe to provide a vapor barrier.

3.4.1.4 Underground insulated piping not installed in Class A ConduitSystem.

3.4.1.4.1 All pipe and fittings shall be insulated with cellular glass.
Finish shall be two layers of asphalt impregnated glass fabric (10 x 10 mesh)sandwiched between three layers of asphaltic mastic.

3.4.2 Duct and Equipment:
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3.4.2.1.1 No additional" finish In the second line change "clothor all-purpose Jacket" to "cloth, all-purpose Jacket or aluminum foil glassfiber Kraft paper Jacket".

3.4.2.3 Concealed in buildings, In the first line change "Concealedin buildings, crawl spaces," to "Not Exposed In Buildings, such as crawlspaces, ".
be appzeu.

3.q.2.I.2 Presized glass cloth shall be used for irregular surfaces.

3.q.2.2 Exposed to Weather:

3..2.2.1 Plenums, casings, fans, rectangular ducts and equipment

insulation shall be finished with two coats of weatherproof coating conforming

to Mil. Spec. MIL-C-1956, each troweled or sprayed in place to a wet thickness

of I/ inch, reinforced with open-weave glass cloth. After second layer of

mastic has dried, coat and seal with a layer of asphalt aluminum sealer

brushed in place.

3..2.3 Concealed in buildings, crawl spaces, tunnels and trenches: No

additional finish is required.

INSTALLATIONS:

q.1 General:

q.I.1 Insulation material shall be installed in a first class manner

with smooth and even surfaces, with Jackets drawn tight and smoothly cemented

down on all longitudinal and end laps. Scrap pieces of insulation shall not

be used where a full length section will fit.

.I.2 Insulation materials shall not be applied until all surfaces to be

covered are tested for leaks, cleaned and dried, and all foreign material,

such as rust, scale, dirt, etc., has been removed. Insulation shall be clean

and dry when installed and during the application of any finish.

.I.3 Insulated piping shall be supported by hangers and metal

protection shields to be installed with piping. For piping 2 inches and

larger, where pipe insulation is of less than 9-pound density, provide a 12

inch long insert, consisting of a piece of mineral fiber material with a

density of 9 pounds or more, cork, or treated wood block, placed between

shield and piping. Insert shall be molded or shaped to fit not less than half

pipe circumference. Inserts shall be of same thickness and outside contour as

adjoining insulation, and shall be sealed into it with coating compound, Mil.

Spec. MIL-C-1956 and covered with vapor barrier Jacket, Type I. Use of

protection saddles prefabricated to include insert materlal and vapor barrier

Jacket will also be permitted.

q.l.q Where anchors are secured to piping to be insulated, anchors shall

be insulated, same as piping for a distance not less than four times
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insulation thickness, to prevent condensation. Insulation shall be vapor
sealed as previously specified for fittings insulation.

4.1.5 Insulation shall be neatly finished at pipe and duct hangers.

4.1.6 Pipe and duct insulation shall be continuous through hangers,
sleeves, wall and ceiling openings, except at fire dampers in duct systems.

4.1.7 Piping and ductwork shall be individually insulated.

4.1.8 Where plumbing pipes are located in wall chases and space does not
permit installation of sectional insulation, when approved by the Contracting
Officer, pipes may have insulation omitted, provided chases are packed full of
mineral fiber or rock wool.

4.1.9 Provide a complete moisture and vapor seal wherever insulation
terminates against metal hangers, anchors and other projections through
insulation on cold surfaces for which a vapor seal is specified. All joints,
breakers, punctures and voids shall be filled with vapor barrier compound and
covered with vapor seal material identical to that surrounding. Ends of pipe
insulation shall be sealed off with vapor barrier coating at valves, flanges,
and fittings and on long runs of pipe at intervals not to exceed 15 feet.

4.1.10 Omit insulation on pipes used solely for fire protection, except
when indicated, and omit insulation on chrome plated pipes.

4.1.11 Omit insulation from vibration isolating connections, but
adjacent insulation shall be neatly terminated and beveled.

4.1.12 Bevel insulation around nameplates, ASME stamps, and access
plates in fan housings and ducts.

4.1.13 Insulation on pumps and equipment that must be opened
periodically for inspection, cleaning and repair must be constructed so
insulation can be removed and replaced without damage. Insulation on pumps to
be covered with box shaped insulation of thickness specified. Boxes shall be
fitted around pump and split to coincide with split in pump casings.

4.1.14 Welded Anchors for Insulation:

4.1.14.1 Where anchors or pins are welded to ducts, plen,,,s or casings,
use a welding procedure which will not distort sheet metal or burn through, or
mar interior finish of duct, plenum or casings, but which will develop full
strench of anchor. Anchor and pin sizes and diameters shall be as reco,ended
by manufacturer for type and thickness of insulation specified.

4.2 Piping:

4.2.1 Pipe insulation shall be installed with all joints tightly butted.
Longitudinal Jacket laps shall overlap not less than I-I/2 inches. Butt
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Joints shall be wrapped with butt strips not less than 3 inches wide of

identical material to Jacket. Jacket laps and both butt strips shall be

cemented with adhesive conforming to Mil. Spec. MIL-A-3318, Class 2, or with

factory applied self sealing system and additionaly secured with flared

staples on 4 inch centers. Staples may be omitted when factory applied self

sealing system is used unless fishmouths develop. Staples shall be stainless

steel, outside clinched without complete penetration of insulation. For cold

pipe where vapor barrier Jacketing is pierced or punctured by staples or by

any other means, it shall be brush coated with vapor barrier coating to

provide a vapor tight covering. For concealed hot piping, adhesive is not

required when staples are used.

4.2.2 Fitting, Flanges and Valve Insulation:

4.2.2.1 Where molded or mitered fitting covers are used they shall be

Joined with adhesive conforming to Mil. Spec. MIL-A-3316, Class 2 or wired in

place. Where wire is used, a smoothing coat of finishing cement shall be

provided.

4.3 Heating Equipment: Secure block insulation with No. 16 gage,

galvanized steel or copper weld wire or 3/4 inch wide, 0.015 inch thick

galvanized bands, each spaced on 12 inch centers. Miter or score block to

insure tight Joints. Seal Joints with insulating cement and cover insulation

with coat of finishing cement. Provide 3/4 inch rib expanded metal over

equipment with standing ribs or seams prior to applying insulation to

eliminate ribs or seams penetrating through insulation.

4.4 Cold Equipment: Secure block insulation with No. 16 gage,

galvanized steel or copper clad wire or /4 inch wide, 0.015 inch thick

galvanized bands each spaced on 12 inch centers. Miter or score block to

insure tight Joints. Seal joints with vapor barrier cement. On irregular

surfaces, cover with a smoothing coat of insulating cement. Provide chillers

with removable 20 gage galvanized metal headcover, internally insulated.

4.5 Ducts, Plenums and Casings:

4.5.1 Secure rigid insulation to duct by impalin over pins or anchors

located not more than 3 inches from edge of boards and spaced not more than 12

inches on center and secured with washers and clips. Pins or anchors shall be

metal spot welded to duct surface by special purpose process or shall be metal

or nylon, attached to duct surface with waterproof adhesive especially

designed for attachment to metal surfaces. Apply insulation with all Joints
tightly butted where vapor barrier is specified, all Joints, breaks, punctures

and voids shall be filled with vapor barrier coating compound and covered with

vapor seal material identical to that surrounding.

4.5.2 Flexible (blanket) duct insultion shall be tightly and smoothly

applied to the duct. All Joints of insulation shall be tightly butted.

Insulation shall be secured to duct with a fire resistant, waterproof bonding

adhesive applied in 4 inch wide strips on 12 inch centers. Flexible
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insulation on bottom of rectangular horizontal and sloping ducts more than 24
inches wlde shall, in addition to adhesive, be secured by impaling over pins
or anchors as specifed for rigid insulation. Sagging of flexible duct
insulation will not be permitted.

4.5.3 Vapor Barrier: At all Joints, the vapor barrier Jacket for rigid
insulation and flexible (blanket) insulation shall be covered with 4 inch wide
pressure sensitive vapor-seal tape or strips of material identical to Jackets,
or shall have 2 inch wide laps drawn tight and secured with vapor-seal
adhesive. The tape or laps shall be secured with flared staples, spaced 4
inches on centers, and 1 inch from edges of tape or laps. The Joints and all
openings where the facing is pierced or punctured by pins, staples or by any
other means shall be brush coated with 2 inch wide strips of vapor barrier
coating compound to provide a vapor tight covering.

4.6 Diesel Engine Exhaust: Cover completely from engine through roof or
wall construction, includin muffler and catalytic unit. Insulation shall be
suitable for 1200F.

4.7 Boiler Breeching:

4.7.1 General: Breeching shall be insulated with not less than 2 inches
of mineral fiber or calcium silicate insulation. Provide 3/4 inch rib
expanded metal over equipment with standing ribs or seams prior to applyin
insulation to eliminate ribs or seams penetrating through insulation.
Insulation may be either block or blanket type. Joints in the block
insulation shall be filled with mineral wool, or other equally suitable
cement. Block insulation for use on equipment operatin at temperatures above600F shall be applied in double layer construction with staggered Joints.

4.7.2 Inside Boiler House: Change the word "House" to "Room".
.7.2 Inside BOller House:

4.7.2.1 Insulation shall be covered with presized glass cloth smoothly
adhered with lagging adhesive. Cleanout and access doors and identification
plates shall not be insulated, but insulation and external plaster shall be
neatly beveled to edges of such openings and stopped with sheet-steel rings.

4.7.2.2 A skim coat of hydraulic settin cement shall be applied
directly to insulation. A flooding coat of adhesive conforming to Mil. Spec.
MIL-A-3316, class 2, shall be applied over the hydraulic setting cement into
which, while still wet, a layer of glass cloth or tape conformin to Mil.
Spec. MIL-C-20079, Type I or II, shall be applied and sealed at laps with
adhesive cut at a ratio of one part water to five parts adhesive in color
other than white for the purpose of visual inspection to insure sizing of
entire surface. When dry, a finish coat of the specified adhesive at can
consistency shall be applied.
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TABLE I. INSULATION MATERIALS FOR PIPING

Wherever it occurs delete "Flexible Unicellular HH-I-573 (See Notes i & 2)".
In the sixth llne under the "SERVICE" column delete "& Dual Temp.". In llne
that reads "Piping, Plumbing, Cellular Glass HH-I-551 II", under
the "CLASS" column +/-nsert "4". Delete all the notes at the bottom of Page
No. 15.

TABLE II. PIPING INSULATION THICKNESS

Wherever it occurs delete "Flexible Unicellular (See Notes i & 2)"
In the "SERVICE" column change "0 0 34F’’ to "0 34F’’.
Delete all the notes on Page No. 17.

& Dual Temp.
Piping, Plumbing

Medium Temp. Mineral Fiber
Piping, Pluming, Cellular Glass

Heatin (101F Flexible Uni-
to 200vF) cellular

Calcium Silicate
Thermal Pipe

HH-I-558 D III
HH-I-551 II

HH-I-573 (See Notes I & 2)
HH-I-523 II
MIL-I-2781

12

I b

High Temp.
Piping (370F
Max.

Mineral Fiber HH-I-558 D III 12

High Temp.
Pipln (600F
Max.)

Thermal Pipe MIL-I-2781 I b

High Temp.
Piping (750F
Max.)

Thermal Pipe MIL-I-2781 II c,d

High Temp.
Piping (800F
Max.)

Cellular Glass HH-I-551 II

High Temp.
Piping (1000F
Max.)

Mineral Fiber HH-I-558 D III 13

High Temp. Calcium Silicate HH-I-523 II
Piping (1200F Thermal Pipe MIL-I-2781 I, II llI e
Max.) Thermal Pipe MIL-I-2781 III f

NOTES:
I. Flexible unicellular thickness shall be I/2 inch.
2. Use of unicellular insulation shall be restricted to branch piping serving
individual terminal units not to exceed 12 feet in length, piping on packaged
equipment, and piping exterior to a building.
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TABLE II. PIPING INSULATION THICKNESS

PIPE SIZE (Inches)

SERVICE MATERIAL

I/4 I-I/2 3-1/2 6 12
to to to to to to

1-1/4 :} 5 10 24 6

Low Temp._
_lF_ 30UF

0 0 34F

35F 59F

Mineral Fiber 2 2-I/2 3 3 3 3
Cellular Glass 2-I/2 3 3-I/2 3-I/2 3-I/2 3-I/2
Flexible Unicellular (See Notes I & 2)

Mineral Fiber I-I/2 I-I/2 2 2 2-1/2 2-I/2
Cellular Glass 2 2 2-I/2 2-I/2 3 3
Flexible Unicellular (See Notes & 2)

Mineral Fiber 2 2 2 2
Cellular Glass 1-I/2 2 2-1/2 2-1/2 2-I/2 2-1/2
Flexible Unicellular (See Notes & 2)

Medium TumR.60F_ 200VF
Mineral Fiber 1 I-I/2 I-I/2 I-1/2
Cellular Glass I-I/2 I-I/2 I-I/2 2 2 2
Calcium Silicate I-I/2 I-I/2 I-I/2 2 2 2
Thermal Pipe I-I/2 I-I/2 I-I/2 2 2 2
Flexible Unicellular (See Notes I & 2)

Hig_h Temp.
201 375F

376 500F

Mineral Fiber
Calcium Silicate
Thermal Pipe
Cellular Glass

Mineral Fiber
Calcium Silicate
Themmal Pipe
Cellular Glass

501F 700F Mineral Fiber
Calcium Silicate
Thermal Pipe
Cellular Glass

701F 900F Mineral Fiber
Calcium Silicate
Thermal Pipe

901F 1200F Mineral Fiber
Calcium Silicate
Thermal Pipe

1-I/2 2 2 2 2 2
I-I/2 2 2 2-I/2 2-I/2 2-I/2
I-I/2 2 2 2-I/2 2-I/2 2-I/2
2 2-I/2 2-I/2 2-I/2 2-I/2 2-I/2

2 2 2-I/2 2 2 2
2 2 2-I/2 2-I/2 2-I/2 2-I/2
2 2 2-I/2 2-I/2 2-I/2 2-I/2
2-I/2 2-1/2 3 3 3 3

2-1/2. S B 3 3
2 2-1/2 3 3 3 3
2 2-1/2 3 3 3 3
2-1/2 3 3-1/2 3-1/2 3-1/2 3-1/2

2-112 3 3-112 3-112 4 4
2-1/2 3 3-1/2 4 5 5
2-1/2 3 3-1/2 4 5 5

3-1/2 4 5 5 6 6
3-1/2 4 5 5 6 6
3-1/2 4 5 5 6 6
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NOTES:
I. Flexible unicellular insulation thickness shall be I/2 inch.

2. Use of unicellular insulation shall be restricted to branch pipinE servln
individual terminal units not to exceed 12 feet in lenEth, pipinE on packaEe4
equipment, and pipinE exterior to a building.
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TABLE III. INSULATION FOR DUCT AND EQUIPMENT

SERVICE

FED. SPEC.
MAXIMUM or
TEMP. OF MATERIAL MIL. SPEC. FORM TYPE GRADE ,CLASS

Low & High -30 tO
Temp. Equip- 200
ment & Piping

Mineral HH-I-558
Fiber
Cellular HH-I-551
Glass
Flexible HH-I-573
Unicellular

Air Cond. 00
& Vent Ducts
& Equipment 350

800

Mineral HH-I-558
Fiber
Mineral HH-I-558
Fiber
Cellular HH-I-551
Glass

I

I

Air Heating
Ducts, Heating
Equipment
Plumbing

00 Mineral HH-I-558 A
Fiber

850 Mineral HH-I-558 A
Fiber

1000 Mineral HH-I-558 A
Fiber

1800 Mineral HH-I-558 A
Fiber

350 Mineral HH-I-558 B I
Fiber

50 Mineral HH-I-558 B I
Fiber

1000 Mineral HH-I-558 B I
Fiber

800 Cellular HH-I-551 I
Glass

600 Thermal MIL-I-2819
Block

1000 Thermal MIL-I-2819
Block

1500 Thermal MIL-I-2819
Block

2000 Thermal MIL-I-2819
Block

1200 Calcium HH-I-523 I
Silicate

TABLE III. INSULATION FOR DUCT AND EQUIPMENT

5

6

7

8

De!ere "Flexible Unicellular HH-I-573".

On Page No. 18, in the "SERVICE’! column change "Low & High Temp. Equipment
& Piping to read "Low & Medium Temp. Equipment & Plumbing Equipment"
change "Air Heating Ducts, Heating Equipment Plumbing" to "Air Heating
Duts, Heating Equipment".

On Page No. 19, fn the "SERVICE" column delete "Serving Ranges & Ovens".



TABLE III. INSULATION FOR DUCT AND EOUIPMENT (CONTINUED)

BVICE

Exhaust
System
Serv inE
Ranges &
Ovens

FED. SPEC.
MAXIMUM or
TEMP. F MATERIAL MIL. SPEC.

1200 Calcium HH-I-523
600 Thermal MIL-I-2819

Blook
O00 Thermal MIL-I-2819

Blook
500 Thermal MIL-I-2819

Blook
2000 Thermal MIL-I-2819

Blok

FORM TYPE GRADE

I

CLASS
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TABLE IV. EQUIPMENT & DUCT INSULATION THICKNESS

SERVICE EOUIPMENT THICKNRSS REMARKS

Low Temp. Chilled Water Coolers,
Equipment Tanks and Pumps

-30F to 59F Balancing Tanks
Liquid Precoolers
(Economizers)

Heat Exchangers

2 W

2"
2"

2"

Plumbir Equip.
60F to 180VF

I-I/2"

Air Heating

Equipment
85VF and
Above I-1/2"

( Ib/CF)
2"

(3/ ib/CF)

Rigid Insulation
Exposed, Concealed

Flexible Insulation
Concealed Only, Except
on Circular and Oval
Ducts

Ventilation
System 85F
and Below

2

Same as for
Air Heating
Equipment
85F and

Above

In Fan Equipment and
Machine Rooms, Except
FA Intakes

Sames as for Air
Heating Equipment 85F
and Above

Air
Conditioning
49F and Up

Same as fop

Air Heating
Equipment
85u and

Above

Same as for Air
Heating Equipment
85F and Above

Exhaust
System
1200F
Maximum

Welded Black Iron
Oven and Range
Hood Exhaust

2W For Protection Against
Burns Only See NFPA
Hazard protection

TABLE IV. EQUIPMENT & DUCT INSULATION THICKNESS

In the "SERVICE" column change "Plumbing Equip. 60F to 180F’’ to read
"Plumbing Equip. & High Temp Equip. 60F to 200F"; under the "THICKNESS’column for this item change 1-i/2" to 2",

For Air Heating Equipment 85F and Above change the thickness for rigid
inst, lation from i" to 2"’., change the thickness for flexible insulation
from 1-1/2" to 2".

In the "EQUIPMENT" column delete "Welded Black Iron Oven and Range Hood
Exhaust".



TABLE IV. EQUIPMENT & DUCT INSULATION THICKNESS (CONTINUED)

SERVICE EOUIPMENT THICKNESS REMARKS

Heatln
Equipment
(Hot Surfaces)
Up o 250F
251vF 350F
351F 500F
501F 700F
701F 900F
901F 1200F

2-1/2"

3"
3-I/2"
1-1/2"

5"

---END---
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SECTION 15272. WATER DISTRIBUTION

I. APPLICABLE PUBLICATIONS: The following publications of the issues
listed below, but referred to elsewhere by basic designation only, form a part
of this specifieatlon to the extent indicated by references thereto:

1.1

WW-P-421D

WW-V-5 IF

WW-V-58B

Federal Specifications

Pipe, Cast Gray and Ductile Iron, Pressure (for Water and
Qer Liquids).
Valve, Angle, Check, and Globe, Bronze (125, 150 and 200
Pound, Threaded Ends, Flange Ends, Solder Ends, and Brazed
Ends, for Land Use).
Valve, Gate, Bronze (125, 150, and 200-pound; Threaded
Ends, Flange Ends, Solder End, and Brazed Ends, for Land
Use).
Valves, Gate, Cast-iron; Threaded and Flanged (for Land
Use).

1.2 Military Specifications:

MIL-V-18436C Valves, Cheek:
& Am 2

Bronze, Cast-iron, and Steel Body.

B
B 62-76
B 88-76
D 1784-69

D 1869-66(1972)
D 2241-74

ze Castings.
Composition Bronze or Ounce Metal Castings.
Seamless Copper Water Tube.
Rigid Poly (Vinyl Chloride) Compounds and Chlorinated Poly
(Vinyl Chloride) Compounds.
Rubber Rings for Asbestos-cement Pipe.
Poly (Vinyl Chloride) (PVC) and Chlorinated Poly (Vinyl
Chloride) (CPVC) Plastic Pipe (SDR-PR)

1.4 American Water Works Association (AWWA):

C 106-75

C I08-75

C 110-71

C 111-72

C 115-75

C 151-76

Cast-iron Pipe Centrifugally Cast in Metal Molds, for
Water or Other Liquids.
Cast-iron Pipe Centrifugally Cast in Sand-lined Molds, for
Water or Other Liquids.
Gray-iron and Ductile-iron Fittings, 2 in. Through 48 in.,
for Water and Other Liquids.
Rubber Gasket Joints for Cast-iron and Ductile-lron
Pressure Pipe and Fittings.
Flanged Cast-iron and Ductile-iron Pipe with Threaded
Flanges.
Ductile-iron Pipe, Centrifugally Cast in Metal Molds or
Sand-lined Molds for Water or Other
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C 400-75
C 500-71

C 502-73
C 506-69

C 600-64
C 601-68
C 603-65
C 700-71
C 702-74
C 800-66

Asbestos Cement Pressure Pipe for Water and Other Liquids.
Gate Valves 3 in. Through 48 in. for Water and Other

Liquids.
Fire Hydrants for Ordinary Water Works Service.

Backflow Prevention Devices Reduced Pressure Principle
and Double Check Valve Types.
Installation of Cast-iron Water Mains.
Disinfecting Water Mains.
Installation of Asbestos-cement Water Pipe.
Cold Water Meters Displacement Type.
Cold Water Meters Compound Type.
Threads for Underground Service Line Fittings.

1.5 Underwriters’ Laboratories (UL):

UL 194

UL 246
UL 262
UL 312
UL 789

The Performance of Gasketed Joints for Cast-iron Pressure
Pipe and Fittings, May 1973.
Hydrants for Fire Protection Service, May 1973.
Gate Valves for Fire-protection Service, May 1973.
Swing-check Valves for Fire-protection Service, June 1975.
Indicator Posts for Fire-protection Service, January 1975.

1.6 American National Standard Institute (ANSI):

A21.1-(1967)(R72)
A21.6-1975

A21 8-1975

A21 I0-1971

A21 11-1972

A21 15-1975

A21 51-1976

B16.18-1973
B16.22-1973
B16.26-1975

Thickness Design of Cast-iron Pipe.
Cast-lron Pipe Centrifugally Cast In Metal Molds for Water
or Other Liquids.
Cast-iron Pipe Centrifugally Cast in Sand-lined Molds, for
Water or Other Liquids.
Gray-iron and Ductile-iron Fittings, 2 in. Through 48 in.,
for Water and Other Liquids.
Rubber Gasket Joints for Cast-lron and Ductile-iron
Pressure Pipe and Fittings.
Flanged Cast-iron and Ductile-iron Pipe with Threaded
Flanges.
Ductile-iron Pipe, Centrifugally Cast in Metal Molds or
Sand-lined Molds, for Water or Other Liquids.
Cast Bronze Solder-Joint Pressure Fittings.
Wrought Copper and Bronze Solder-Joint Pressure Fittings.
Cast Copper Alloy Fittings for Flared Copper Tubes.

1.7 National Fire Protection Association (NFPA):

24-73 Outside Protection.

1.8 LANTDIV Plates:

WD-I
WD-2

Standard Thrust Blocks for Water Mains.
Fire Hydrant Installation.
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2. GENERAL REQUIREMENTS: Section entitled "General Requirements.,Mechanical, also applies to this section except as specified otherwise. Thework includes provision of water piping and appurtenances outside of thelimits bounded by the building flve-foot llne, the flve-foot buildln linebeing a line drawn five feet outside of the outside face of building walls andparallel thereto.

3. SUBMITTALS REQUIRED: Shop drawings, manufacturer’s data andcertlfleates for equipment, materials, finish, and pertinent details for eachsystem shall be submitted and approved before procurement, fabrication ordelivery of such items to the Job site. Partial submission will not beacceptable. Descriptive data shall be annotated to show the specific model,type and size of each item the Contractor proposes to furnish. The submittalrequirements of section entitled "General Requirements, Mechanical., appliesto the following lists. Items in the followln lists (which are followed by(CO) shall be approved by the Contracting Officer.

3.1 Manufacturer’s Data:

(a) Valves (CO)
(b) Hydrants (CO)
(c) Corporation Stops
(d) Curb Service Stops
(e) Goosenecks
(f) Valve Boxes
(g) Curb Boxes
(h) Meters (CO)
(i) Backflow Preventers (CO)
(J) Indicator Posts (CO)

3.2 Certificates of Compliance: Submit certificates from themanufacturer attesting that each of the following items conform to allrequirements of this specification and of reference publications.

(a) Pipe and Fittings, Joints,and Couplings
(b) Valves (CO)
(c) Hydrants (CO)
(d) Meters (CO)
(e) Backflow Preventers (CO)
(f) Indicator Posts (CO)

MATERIALS:

4 Pipe:
,on or - &&.t. Water piping 3 inches in diameter shall beeither cast-lron piping or copper tubing. In lleu of 3-1nch pipe, fittings,and valves, 4-1neh pipe, fittings and valves may be used. Water piping lessthan 3 inches in diameter shall be copper tubing. Pipe serving the yardhydrant systems may be plastic.

05-77-7526
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4.1.1 Asbestos cement pipe shall conform to AWWA C400, Class 150.
Asbestos cement pipe shall be provided with tracer wire as specified

hereinafter.

4.1.2 Cast-iron pipe shall conform to the applicable requirements of
WW-P-421 for Grade A, B or C, as modified herein. Pipe shall be thickness

Class 22 for cast gray iron pipe and thickness Class 50 for cast ductile iron

pipe, except as otherwise specified for flanged pipe. Pipe shall have

cement-mortar lining and shall have ends suitable for Joints specified
hereinafter.

(a) Gray cast-iron pipe shall conform to the applicable

requirements of ANSI A21.6 (AWWA CI06) or ANSI A21.8 (AWWA CI08), except as
modified by WW-P-421, and except that flanged pipe shall conform to ANSI
A21.15 (AWWA C115) minimum 150 PSI working pressure, outside coated,

cement-mortar lined

(b) Ductile-iron pipe shall conform to the applicable

requirements of ANSI A21.51 (AWWA C151), except as modified by WW-P-421, and

except that flanged pipe shall conform to ANSI A21.15, minimum 150 PSI working

pressure, outside coated, cement-mortar lined.

4.1.3 Copper tubing shall be hard copper tubing conforming to ASTM B88,
Type K.

4.1.4 Plastic pipe shall conform to the requirements of ASTM D 2241, SDR
32.5, with push-on type Joints and fittings. Rubber rings in Joints shall
conform to the requirements of ASTM D 1869.

4.2 Fittings:

4.2.1 Asbestos cement pipe fittings shall be cast-iron conforming to the
applicable requirements of ANSI A21.10 (AWWA C110), and may be either

mechanical Joint or push-on Joint type. Push-on joint fittings shall hsve

bell design to fit the particular make of pipe and sealing ring on which the

fittings are to be used. Fittings shall have cement-mortar lining equivalent
to that specified for cast-iron pipe.

(a) Fittings for asbestos-cement pipe may, at the option of the

Contractor, be solid copper with rubber ring gaskets of a type approved by the
manufacturer of the pipe. Fittings shall be designed for pressure and water
hammer in accordance with the applicable requirements of ANSI A21.1; fittings
8-1nches and over shall be factory tested to not less than 500 pounds per
square inch hydraulic pressure. Rubber gaskets shall be suited to assembly by

the same method used for assembling pipe and couplings. Installation shall be

in accordance with the printed directions of the manufacturer of the fittings.
Only one type of fitting (copper or cast iron) shall be used for the work.

4.2.2 Fittings for cast gray and ductile iron pipe shall conform to the

applicable requirements of ANSI A21.10 (AWWA C110) and may be either cast gray
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or ductile iron; fittings with push-on Joint ends shall be as specified for
bell-and spigot Joint ends except that bell design shall be modified, as
approved, for push-on Joints. Fittings shall have pressure rating at least
equivalent to that of the pipe. Fittings shall have cement mortar lining
equivalent to that of the pipe lining.

4.2.3 Fittings for copper tubing shall conform to the applicable
requirements of ANSI B16.18 or B16.22 for solder-Joint fittings.

4.3 Joints and Jointing Materials:

4.3.1 Asbestos-Cement Piping: Jointing materials for pipe and fittings
shall conform to the applicable requirements of ASTM D1869 and shall be
non-oil-resistant type.

4.3.2 Cast Gray and Ductile Iron Pipe:

(a) Push-on Joints: Shape of pipe ends shall conform to the
applicable requirements of WW-P-421 for Type II pipe. Conformation of ends
for fittings shall conform to the applicable requirements of ANSI A21.11 (AWWA
C111). Gaskets and lubricants for pipe and fittings shall conform to the
applicable requirements of ANSI A21.11 (AWWA C111). Drawings of the Joint and
gasket shall be furnished. Push-on Joints shall also meet the applicable
requirements of UL 194.

(b) Mechanical Joints: Dimensional and material requirements for
pipe ends, glands, bolts .and nuts, and gaskets shall conform to the applicable
requirements of ANSI A21.11 (AWWA C111) or to the applicable requirements
specified for Type III pipe in WW-P-421. Mechanical Joints shall also meet
the applicable requirements of UL 194.

(c) Flanged Joints: Ends of pipe and fittings shall be provided
with cast-lron flanges conforming to the applicable requirements of ANSI
A21.15. Bolts, nuts, and gaskets for flanged connections shall conform to the
recommendations in the Appendix to ANSI A21.15. Gaskets shall be plain
rubber, I/8-inch thick.

(d) Adapters: Adapters shall be provided for connections of
cast-iron pipe or asbestos-cement pipe to flanged accessories.

4.3.3 Insulating Joints: Joints between pipe of dissimilar metals shall
be made up with a rubber-gasketed or other suitable approved type of
insulating joint or dielectric coupling which will effectively prevent
metal-to-metal contact between adjacent sections of piping.

4.4 Valves: Valves conforming to the sme specification shall be of one
make throughout the project.

4.4.1 Gate Valves:
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(a) Gate Valves on Buried Piping: Valves shall have non-rlsing
stems and shall be double-disc parallel seat type. Valves shall open by
oounterclockwlse rotation of the valve stem. Valves shall have O-ring stem
seals, except when gearln is specified, in which case oonventlonal packing
shall be used in lieu of O-ring seal. Stuffing boxes shall be bolted and

constructed so as to permit the easy removal of parts for repairs.

(I) Valves 3-inch Size and Larger: Except as otherwise
specified hereinafter, valves shall conform to AWWA C500 or to UL 262. Valves
shall have mechanical-Joint or push-on joint ends and gaskets conforming to
ANSI A21.11 (AWWA C111), except as follows: Valves may have special ends, as
approved, for connection to asbestos-cement piping. Valves conforming to UL
262 shall be designed for a hydraulic workin pressure of 175 psi for valve
sizes 12-inch and smaller and 150 psi for sizes larger than 12-inch. For the

followi conditions, valves shall conform to Standard UL 262 only: (a) for
use at working pressures exceeding 175 psi for valve sizes 12-inch and smaller
and 150 psi for 14-inch valve size;(b) for use with indicator posts. AWWA
Gate valves 16-inch size and larger shall be provided with gearing and
bypasses, and with indicators.

(2) Valves Smaller than 3-inch Size: Valves shall conform
to the requirements of AWWA C500, except for size, or to UL 262. Valves shall
be designed for a working pressure of 175 psi.

(b) Gate Valves in Valve Chambers, Valve Pits and in Above Ground
Locations:

(I) Valves 3-inch Size and Larger: Valves shall conform to
WW-V-58 or to UL 262. Valves shall be of the outside-screw-and-yoke
configuration. Valves shall have flanged ends unless otherwise indicated or
otherwise specified hereinafter. Valves conforming to WW-V-58 shall be Type
II, Class I. Valves conforming to L 262 shall be designed for a hydraulic
workin pressure of 175 psi for valve sizes 12-inch and smaller and 150 psi
for valve sizes larger than 12-inch.

(2) Valves Smaller Than 3-inch Size: Valves shall conform
to either WW-V-54, WW-V-58, or to UL 262. Valves conformin to WW-V-54 shall
be Type III, Class A. Valves conforming to WW-V-58 shall be Type II, Class I.
Valves conforming to L 262 shall be of outside-screw-and-yoke configuration
and shall be designed for a hydraulic working pressure of 175 psi. Valves
shall have threade ends.

(3) Supervisory Alarms: Provide for each shut off valve
located in the main valve pit, and controlling the fire main, an alarm switch
suitable for low voltage D.C. operation; alarm signals when valve is closed.
Wirin and remote alarm indication will be provided under section entitled
"Manual and Automatic Fire Alarm Systems."
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4.4.2 Cheek Valves:

(a) Check Valves 3-inch Size and Larger: Valves shall conform toMIL-V-18436 or to UL 312. Valves shall have hub ends suitable for mechanicalJoint on buried lines; and shall have flanged ends in valve chambers, valvepits, or in above ground locations. Swlng-check valves shall have clear-portopening. Valves conforming to MIL-V-18436 shall be Type III, shall havecast-lron or steel bodies with bronze trim, and shall be designed for ahydraulic working pressure of 175 psi for valve sizes 12-inch and smaller and150 psi for valve sizes larger than 12-inch.

(b) Check Valves Smaller Than 3-inch Size: Valves shall conformto either WW-V-51, MIL-V-18436, or UL 312. Valves shall have threaded ends.Valves conforming to WW-V-51 shall be Type IV, Class A. Valves conforming toMIL-V-18436 shall be Type III, shall have cast-lron or steel bodies withbronze trim, and shall be designed for a hydraulic working pressure of 175psi.

4.5 Hydrants shall conform to AWWA C502 or to UL 246, Base Valve design.They shall be 6 inches in diameter with 5-inch clear opening through the valveand shall be provided with a 4.5-inch pumper connection and two 2.5-inch hoseconnections. Hydrants shall be of the frost-proof and nonfloodlng post typewhich will not flood in the hydrant when the valve is closed, and can berepaired without digging. A safety flange shall be provided for post typehydrants so that the barrel will not break if struck by a vehicle or otherobject. The hydrants shall be designed for 150 psi working pressure and 300psi hydrostatic test pressure, and shall open counterclockwise. Working partsshall be bronze. Hose and pumper connection threads and operating nut shallbe National Standard. Each hydrant shall be preceded in the llne by a 6-1nchgate valve. Fire hydrants shall receive at least one coat of primer and twocoats of yellow enamel paint; except that red be used for tops of hydrants innonpotable water systems. Hydrant number and main size shall be stenciled onthe hydrant barrel using black stencil paint.

4.6 Valve Boxes: Except where indicator posts are provided, each gatevalve on buried piping shall be provided with an adjustable cast-lron valvebox of a size suitable for the valve on which it is to be used. Outside ofpaved areas boxes may be of plastic; such plastic valve boxes shall beconstructed of ABS (Acrylonitrile-Butadlene-Styrene) plastic or of inorganicfiber reinforced black polyolefin plastic. The head shall be round and thelld shall have the word "WATER" cast on it. The least diameter of the shaftof the box shall be 5-I/4 inches. Each cast-iron box shall be given a heavycoat of bituminous paint.

4.7 Yard hydrants shall be the non-freeze box type with bronze casing,all bronze interior parts, hinged locking cover, straight inlet with 3/4"H.P.T. hose connection. Minimum depth of bury for valve shall be 3 feet.
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4.8 Water Meters: Water meters shall conform to AWWA C700, displacement
type, for sizes up to 2" and to AWWA C702, compound type for 3" and larger
sizes. Meter shall register in U.S. gallons. Displacement type meters shall
be the frostproof type. Certificate of testing water meters for conformance
to accuracy and capacity requirements in accordance with the applicable AWWA
standard shall be furnished.

4.9 Post Indicators: Post indicators for gate valves shall conform to
UL 789. They shall receive at least one coat of primer and two coats of red
enamel paint.

4.10 Drinking Fountain: 42-inch high pedestal fountain in green
polyester on steel satin chrome plated anti-squirt bubbler protected by heavy
gauge reinforced welded steel guard and mounted on stainless steel receptor
attached to pedestal with vandol-resistant bowl holder; freeze proof valve
hand operated with recessed lever handle; valve bury depth to be 36 inches.

5. INSTALLATION OF PIPELINES:

5.1 Location of Water Lines: Where the location of the water line is

not clearly defined by dimensions on the project drawings, the water line
shall not be laid closer horizontally than 10-feet from any sewer line. Where
water lines cross under gravity sewer lines, the sewer line for a distance of
at least 10 feet on each side of the crossing shall be fully encased in
concrete, unless sewer line is made of pressure pipe with rubber-gasketed
Joints and no Joint is located within 3-feet horizontally of the crossing.
Water lines shall in all cases cross above sewer force mains and inverted
siphons and shall be not less than 2-feet above sewer line; Joints in sewer
line closer horizontally than 3-feet to the crossing shall be encased in
concrete. Water lines shall not be laid in the same trench with gas lines,
fuel lines, or electric wiring.

5.2 Handling: Pipe, fittings, valves, hydrants, and other accessories
shall be handled in such manner as to insure delivery to the trench in sound,
undamaged condition. Special care shall be taken not to injure pipe coatings
or linings. If coatings or linings of pipe and fittings are damaged,
satisfactory repairs shall be made at no extra cost to the Government. Pipe
shall be carried to the trench and not dragged. Rubber gaskets that are not
to be installed immediately shall not be left in the sunlight, but shall be
stored under cover out of direct sunlight.

5.3 Pipe Laying and Jointing: Pipe, fittings, valves and accessories
will be carefully inspected before and after installation and those found
defective will be rejected. Pipe and fittings shall be free from fins and
burrs. Before being placed in position, pipe, fittings, valves, and
accessories shall be cleaned, and shall be maintained in a clean condition.
Proper facilities shall be provided for lowering sections of pipe into
trenches. Under no circumstances shall pipe, fittings, valves, or any other
water line material be dropped or dumped into trenches. Pipe shall be cut
accurately to measurements established at the site and shall be worked into
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place without springing or forcing. Piping that does not allow sufficientspace for proper installation of Jointing material shall be replaced by one ofproper dimensions. Blocking or wedging between bells and spigots will not be
permitted. Bell-and-splgot pipe shall be laid with the bell end pointing in
the direction of laying. The pipe shall be graded in straight lines, taking
care to avoid the formation of any dips or low points. Pipe shall be
supported at its proper elevation and grade, care being taken to secure firm
and uniform support. Wood support blocking will not be permitted. The full
length of each section of pipe and fittings shall rest solidly on the pipe
bed, with recesses excavated to accommodate bells, Joints, and coupllngs.
Anchors and supports shall be provided where necessary and where indicated on
the project drawings for fastening work into place. Proper provision shall be
made for the expansion and contraction of pipe lines. Trenches shall be kept
free of wter until Joints bare been properly made. Open ends of pipe at the
end of each day’s work shall be closed temporarily with wood blocks or
bulkheads. Pipe shall not be laid when the conditions of trench or weather
are unsuitable. pth of bury shall be not less then three feet. Piping
shall be inspected, tested, end approved before being completely buried,
covered, or concealed. Excavation bedding and backfilling of pipe trenches
shall be as specified in the section entitled "Erthwork", as modified herein.

5.4 Manufacturer’s Recommendations: Where installation procedures or
any part thereof are required to be in accordance with the recommendations of
the manufacturer of the material being installed, printed copies of these
recommendations shall be furnished to the Contracting Officer prior to
installation. Installation of the item will not be allowed to proceed until
the recommendations are received. Failure to furnish these recommendations
can be cause or rejection of the material.

5.5 Special Installation Requirements: Asbestos-cement pipe shall be
installed in accordance with AWWA-C-603 except as modified herein. Cast-lron
pie and epper tubing shall be installed in accordance with AWWA-C-6OOexcept
as modifle hereln.

5.6.1 Joints for asbestos-cement pipe shall be made with couplings and
sealing rings. Joints between asbestos-cement pipe and cast-iron fittings
shall be push-on Joints or mechanical Joints. Sealing rings as specified
hereinbefore shall be used with push-on Joints; gaskets for mechanical Jointshall conform to ANSI A21.11 (AWWA C111).

5.6.2 Joints for Cast-Iron Pipe: Push-on and mechanical Joints shall be
made in accordance with the requirements of AWWA C600; mechanical Joints shall
further follow the "Notes on Installation of Mechanical Joints" given in ANSI
A21.11 (AWWA C111). Flanged-Joints shall be made up tight, care being taken
to avoid undue strain on flanges, valves, fittings, pump nozzles, and other
equipment and accessories.
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5.6.3 Joints for Copper Tubing: Copper tubing shall be cut with square
ends, and all burrs and fins removed. Tubing shall be handled carefully and
all tubing dented, gouged, or otherwise damaged shall be replaced with
undamaged tubing. Solder Joints shall be made using 50-50 lead-tin solder.
End of tubing and inside of fitting or coupling shall first be cleaned with
wire brush or abrasive. A resin flux shall then be applied to the tubing end
and on the recess inside of fitting or coupling. Tubing end shall then be
inserted to the full depth of the recess and soldered. For compression Joints
on flared tubing, the tubing shall be inserted through the coupling nut and
flared with an approved flaring tool.

5.7 Connections to New Water Mains: Water lines larger than 2-inch size
shall be connected to the main by a rigid connection and shall have a gate
valve located below the frostline, unless otherwise indicated.

5.8 Connections to Existing Water Supply Systems: Tapping or drilling
machine valve and sleeves shall be used for connections to be made under
pressure. The sleeves shall be bolted around the mains and calked; the valve
bolted to the branch. The valve shall conform to the latest specification for
valves of the American Water Works Association. The valve shall be opened,
the drilling machine attached; the tap made, the valve closed and the drilling
machine removed all without interruption of service. The Contractor shall
furnish all material required to make connections into the existing water
supply systems; and shall perform all necessary excavating, backfilling and
other incidental labor as required. The Contractor shall furnish the labor
and the tapping or drilling machine for making the actual connections to the
existing systems. The Contracting Officer shall be notified in writing at
least ten days prior to the date the connections are required. Approval by
the Contracting Officer shall be received before any service is interrupted.

5.9 Pipe Anchorage: Anchorage of buried pipe lines shall be by means of
concrete thrust blocks (reaction backing), using concrete with a minimum
compressive strength of 2000 psi. All 1/16 and sharper bends, tees, and dead
ends of pipe shall be securely blocked in the direction of flow with
poured-in-place concrete bearing solidly against the pipe and affording a
minimum of 3 square feet of bearing area against a vertical trench face for
3-and 4-inch pipe, and in accordance with LANTDIV Plate WD-I for piping 6-inch
diameter and larger. Plate WD-I appears at the end of this section.

5.10 Setting Valves and Valve Boxes: Valves and valve boxes shall be
set plumb, and centered, with valve boxes placed directly over the valves.
Valve boxes shall, if possible, be located outside the area of the roads and
streets. Earth fill shall be carefully tamped around the valve box to a
distance of 4 feet on all sides of the box, or to the undisturbed trench face
if less than 4 feet. Valves shall have the interiors cleaned of all foreign
matter before installation. Stuffing boxes shall be tightened and the valve
shall be inspected in opened and closed positions to see that all parts are in
working condition.
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5.11 Setting Post Indicators: Post indicators shall be installed with
the operatin unit three feet above grade.

5.12 Setting Fire Hydrants: Post type hydrants shall be installed in
accordance with LANTDIV Plate WD-2 which appears at the end of this section.
Hydrants shall be set plumb. Hydrants shall have the interiors cleaned of all
foreign matter before installation. Hydrants shall be checked in opened and
closed positions to see that all parts are in proper working order. Earth
backfill shall be carefully tamped on all sides of the hydrant. If the
character of the soil is such that the hydrant cannot be securely blocked,
bridle rods and rod collars shall be used. Bridle rods and rod collars shall
be not less than 3/q-inch stock and shall be protected by a coat of bituminous
paint.

5.13 Wire Tracer for Nonmetallic Pipe: The full length of runs of
nonmetallic pipe, if used, shall be provided with a continuous bare copper or
aluminum wire, not less than 0.10 inch in diameter, which will provide means
of location of pipes with an electronic metal detector applied at the ground
surface above the pipe. Wire shall be secured to the pipe sufficiently to
insure that the wire remains in place durir construction operations.

5.;3 Warning Tapes in Earth Trenches: For the purposes of early warning
and identification of buried pipes durin future trenchin or other excavation
continuous identification tapes shall be provided in the trench. Tape shall
be non-magnetic plastic tape or aluminum foil plastic backed tape manufactured
for the purpose of early warning and identification of utilities buried below
the tape. Tape shall be at least three inches in width. Color of tape
shall he as standard with the manufacturer with respect to the type of utility
buried below the tape. Tape shall have lettering at least one inch high with
not less than the following identification on the tape: "BURIED WATER LINE
BELOW". Tape shall be installed in accordance with the printed
recommendations of the tape manufacturer, as modified herein. Tapes shall be
buried at a depth of 6 inches below the top surface of earth; in pavements
this 6 inches shall be measured from the top of the subgrade.

6. DISINFECTION: New water piping and existing water piping affected by
Contractor’s operations shall be disinfected in accordance with AWWA C601.
Piping system shall he filled with solution containing minimum of 50 parts per
million of available chlorine and allowed to stand for minimum period of 2
hours. Solution shall be flushed from system with clean water until maximum
residual chlorine content is not greater than 0.2 parts per million.

7. IDENTIFICATION TAGS AND PLATES: Valves shall be provided with tags
or plates numbered and stamped for their usage. Plates and tags shall be of
brass or suitable nonferrous material and shall be securely mounted or
attached.

8. BACKFLOW PREVENTORS shall be of the reduced pressure principle type
conforming to AWWA C506, as modified herein. Backflow preventers shall be
flanged, and shall be of all bronze construction for sizes of inches and
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smaller and of galvanized cast-iron construction for sizes larger than
inches. Discs shall be of neoprene and diaphragm of neoprene coated duck.
Sprins shall be 18-8 stainless steel. The backflow preventer shall include 2
check valves with an area of reduced pressure between the check valves and a
relief device arranged to discharge to the atmosphere. Fluctuation in line
pressure shall not cause cycling. The backflow preventer shall automatically
maintain a low pressure zone to positively prevent the backflow of water into
the supply system. The backflow preventer shall automatically indicate
failure of any part vital to the prevention of backflow by the relief device
continuously discharging. The backflow preventer shall be suitable for a cold
water working pressure of 175 psi. The backflow preventer shall be designed
so that any moving pert may be replaced without removing the backflow
preventer.

8.1 A Certificate of Full Approval or a current Certificate of Approval
shall be furnished for each design, size, and make of backflow preventer being
provided. The certificate shall be from the Foundation for Cross-Connection
Control and Hydraulic Research, University of Southern California, and shall
attest that this design, size, and make of backflow preventer has
satisfactorily passed the complete sequence of performance testing and
evaluation for the respective level of approval. A Certificate of Provisional
Approval will not be acceptable in lieu of the above.

8.2 Anti-freeze Device shall be provided for each backflow-preventer and
shall be activated by the ambient air temperature. Anti-freeze devices shall
be factory set to begin to open at 35 degrees Fahrenheit, to fully open at 29
degrees Fahrenheit air temperature, and to fully close at 37 degrees
Fahrenheit air temperature. Each anti-freeze device shall be provided with a
strainer furnished by the anti-freeze device manufacturer. Flow at full open
position shall be not less than 8 gpm at 60 psi. Anti-freeze device shall be
installed so that discharge flow shall spill without any build-up of ice to
block the discharge from anti-freeze device. Provide adjacent to each
anti-freeze device in a conspicuous location a nonferrous metal plate painted
yellow with black lettering with the words "DO NOT CLOSE VALVE". Ant-freeze
device shall be one of the following:

(a) Automatic Bleeder Valves will be self-contained thermally
actuated valve operated by a material havln the proper temperature and volume
relationship to open and close the valve. Valves shall have over-temperature
sprin to protect the thermal system and poppet from damage because of high
temperatures. If the thermal system fails, the valve shall open. Valves
shall be all bronze with stainless steel sprins and Buna-S poppet.

(b) Temperature Control Valves shall be self-contalned complete
with thermostat and flexible armored capillary tubing. Valve shall be brass
body single seated with monel tubing and valve operator fully enclosed in
stainless steel.
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9. FIELD TESTING AND INSPECTION:

9.1 General: All work shall be proved to be in first class condition
and constructed properly in accordance with the drawings and specifications.
All defects and leaks disclosed by the tests shall be corrected. Piping shall
not be completely buried, covered, or concealed until it has been inspected,
tested, and approved, except when procedure is modified by the referenced
installation and testin standard.

9.2 Field Tests: Testing procedures shall be as specified hereinafter
for the respective kind of piping. O those distribution systems utilized for
fire hydrants, sprinkler systems, or other fire protection purposes,
hydrostatic pressure for pressure test shall be 50 psi in excess of the
maximum working pressure of the system, but shall be not less than 200 psi and
shall be held for a period of not less than 2 hours. For other systems,
hydrostatic pressure for pressure test shall be 50 percent in excess of the
maximum workir4 pressure of the system, but shall be not less than 100 psi and
shall be held for a minimum of one hour. Prior to the pressure test, that
portion of the water line bein treated shall be filled with water for a
soaking period of not less than 2 hours. Hydrostatic pressure for leakage
test for all systems shall be the maximum workin pressure of the system,
except as otherwise specified hereinafter. Leakage test may be performed at
the same time and at the same test pressure as the pressure test. Pipe,
Joints, valves and fittings in the test section shall be examined. Equipment
shall be tested in operation to demonstrate compliance with specification
requirements. Each hydrant and all control valves shall be fully opened and
closed under water pressure. Appliances, water and equipment for testing
shall be furnished by the Contractor at his own expense, and the systems
tested until proved satisfactory. The Contractor shall submit a certificate
similar to that specified in NFPA 2 with a request for a formal inspection at
least two workin days prior to the date the inspection is to take place. At
this inspection, any or all of the required tests shall be repeated as
required.

9.2.1 Asbestos-cement pipelines shall be tested in accordance with the
applicable provisions of AWWA 603, except as otherwise specified hereinbefore.

9.2.2 Testing of cast-iron pipelines and copper tubing lines shall be in
accordance with AWWA C600, except as specified otherwise herein. The amount
of leakage on lines with push-on or mechanical joints shall not exceed the
amounts given in AWWA C 600. No leakage will be allowed at flanged or
soldered Joints.
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SECTION 15301. EXTERIOR SANITARY GRAVITY SEWERS

I. APPLICABLE PUBLICATIONS: The followinE publications of the issues
listed below, but referred to elsewhere by basic designation only, form a part
of this specification to the extent indicated by references thereto:

1.1 Federal Speoificatlons:

RR-F-621B

SS-S-210A
& Am

Frames, Covers, Gratings, Steps, Sump and Catch Basin,
Manhole.
Sealing Compound, Preformed Plastic, for Expansion Joints
and Pipe Joints.

1.2 American Society for Testing and Materials (ASTM):

A74-75
C 32-73
C 62-75a

C 139-73

C 425-75

C 478-75
C 564-70(1976)
C 7OO-75

Cast-iron Soil Pipe and Fittings.
Sewer and Manhole Brick (Made From Clay or Shale).
Building Brick (Solid Masonry Units Made From Clay or
Shale).
Concrete Masonry Units for Construction of Catch Basins
and Manholes.
Compression Joints for Vitrified Clay Bell and Spigot
Pipe.
Precast Reinforced Concrete Manhole Sections.
Rubber Gaskets for Cast Iron Soll Pipe and Fittings.
Extra Strength and Standard Strength Clay Pipe and
Perforated Clay Pipe.

1.3 Cast Iron Soil Pipe Institute (CISPI):

No. 301-72 Hubless Cast Iron Sanitary System.

1.4 LANTDIV Plates:

SS-I
SS-2
SS-3

Standard Manhole.
Standard Drop Manhole.
Cleanout Detail.

2. GENERAL REQUIREMENTS: Section entitled "General Requirements,Mechanical," also applies to this section except as specified otherwise. Thework includes provision of sanitary gravity sewer piping and appurtenancesoutside of the limits bounded by the building flve-foot line, the flve-footbuilding llne being a line drawn five feet outside of the outside face ofbuilding walls and parallel thereto. Sewer piping within buildings and withinthe five-foot building line is specified in the section entitled "Plumbing".Trenching and backfilling are specified in the section entitled "Earthwork".Concrete work shall be in accordance with the section entitled "Cast-In-PlaceConcrete", using concrete with a compressive strength not less than 3,000 psi.
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Force main sewers and lift stations are specified in other sections. Each
system shall be complete and ready for operation. Piping shall be inspected,
tested, and approved before being buried, covered, or concealed.

3. SUBMITTALS REQUIRED: Shop drawings, manufacturer’s data and
certificates for equipment, materials, finish, and pertinent details for each
system shall be submitted and approved before procurement, fabrication or
delivery of such items to the Job site. Partial submission will not be
acceptable. Descriptive data shall be annotated to show the specific model,
type and size of each item the Contractor proposes to furnish. The submittal
requirements of s&ction entitled "General Requirements, Mechanical", applies
to the following lists.

3.1 Manufacturer’s Data:

a. Frames and Covers for Manholes
b. Cleanouts
c. Precast Manholes
d. Adapters

3.2 Certificates of Compliance: Submit certificates from the
manufacturer attesting that each of the following items conform to all
requirements of this specification and of reference publications.

a. Pipe, and Pipe Fittings and Joints
b. Frames and Covers for Manholes
c. Precast Manholes
d. Brick
e. Masonry Units

4. MATERIALS:

4.1 Sanitary Gravity Sewer Piping: Except where cast iron is indicated
or specified, piping shall be clay piping.

4.1.1 Clay piping shall be extra-strength vitrified-clay pipe and
fittings conforming to ASTM C700.

4.1.2 Cast-iron piping shall conform to ASTM A74, service weight.

4.1.3 Hubless Cast-iron Piping: In lieu of service weight cast-iron
hub-and-spigot pipe the Contractor may use hubless cast-iron piping and
fittings conforming to CISPI Standard No. 301.

4.2 Pipe Joints:

4.2.1 Clay Pipe: Joints in clay pipe and fittings shall be compression

Joints conforming to ASTM C425.
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4.2.2 Hub and Spigot Cast-iron Pipe: Joints in hub and spigot cast-iron
pipe and fittings shall conform to ASK C564. The piping shall be as
specified hereinbefore, except for dimensional modifications to the hub and
the spigot end to suit the gasket. The gasket shall be furnished with the
pipe and shall be the same class as the pipe in which it is installed.

4.2.3 Hubless Cast-iron Pipe: Joints in hubless cast-iron pipe and
fittings shall conform to CISPI Standard No. 301.

4.2.4 Joints between dissimilar types of pipe shall be made with
manufacturer’s standard adapters manufactured for connecting dissimilar types
of pipe. Adapters shall be of polyvinyl chloride (PVC) or rubber, and shall
be provided with stainless steel clamps with stainless steel take-up bolts for
attachir to each end of the pipe.

4.3 Cleanouts shall be in accordance with LANTDIV Plate SS-3, which
appears at the end of this section, and shall be constructed of cast-iron soil
pipe and fittings conforming to ASTM A74. Cleanout plugs shall be heavy
brass, bronze or thermo-plastic with recessed removal plug.

4.4 Manholes:

4.4.1 Brick shall conform to ASTM C32 for standard size, Grade MS, or
ASTM C62 for standard size, Grade SW, except that absorption test will be
waived.

4.4.2 Solid concrete masonry units shall conform to ASTM C139.

4.4.3 Cement mortar for masonry work, pargeting and other purposes shall
be mixed in the proportion of one part Portland cement and 2 parts of approved
mortar sand. The quantity of water in the mixture shall be sufficient to
produce a stiff workable mix. Water shall be potable and free from harmful
acids, alkalies and organic impurities. The mortar shall be used within 30
minutes after the ingredients are mixed with water.

4.4.4 Precast Concrete Manholes: Risers and tops shall conform to ASTM
C478, except that spacing of manhole steps or ladder rungs shall not exceed 12
inches. They shall be laid in full beds of mortar. Concrete precast and
cast-in-place bases shall have smooth inverts accurately shaped to a
semi-circular bottom conforming to the inside contour of the adjacent sewer
sections. Changes in direction of the sewer and entering branches into the
manhole shall have a circular curve in the manhole invert of as large a radius
as the size of the manhole will permit. Joints in precast sections shall be
made with preformed plastic gaskets conforming to SS-S-210. Precast manholes
shall be provided with a 12-inch layer of gravel bedding under the concrete
bases of the manholes.
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4.4.5 Frames and covers for manholes shall conform to RR-F-621, FigureI, Size 22A for frame and Figure 8, Size 22A for cover in paved areas, andFigure 4, Size 22 for frame and Figure 12, Size 22 for cover in nonpavedareas. Frames and covers shall be factory coated with asphalt based paint.

4.4.6 Manhole steps shall conform to RR-F-621.
4.5 Flame Arrester: Mushroom vent with circular plate-type flamearrester, constructed of cast aluminum collar, weather cap and flame arresterplates. Underwriters Laboratories approved.

5. INSTALLATION:

5.1 Pipe Laying: Pipe shall be inspected in the sling and approvedbefore lowering into the trench. Defective, damaged, or unsound pipe will berejected. Batterboards shall be provided not more than 25 feet apart intrenches for checking and insuring proper pipe slope and elevation. Laserbeam method may be used for insuring proper pipe slope and elevation in lieuof batterboards. Except where otherwise necessary for making connections withother piping, pipe shall be laid with hubs or bells facing in the direction ofthe laying. Where cutting of the pipe is necessary, it shall be done withapproved mechanical cutters in a manner that will not damage the pipe. Thefull length of each section of pipe shall rest solidly upon the pipe bed withrecesses excavated to accommodate the bells, hubs, and joints. 2phat hthegrade or Joint disturbed after laying shall be taken up and relai Theinterior of the pipe shall be thoroughly cleaned of all foreign matter"beforebeing laid in the trench and shall be kept clean during laying operations bymeans of plugs or other approved methods. When work is not in progress, openends of pipe and fittings shall be securely closed so that no trench water orother foreign substance will enter the pipes or fittings.

5.2 Joints: Pipe Joints shall be of the types specified hereinbefore.Except as specified otherwise, joint installation shall follow the printedinstructions of the pipe manufacturer. Adapters shall be installed inaccordance with the printed instructions of the adapter manufacturer.

5.3 Connections to Existing Sanitary Systems: The Contractor shallfurnish all material and labor required to make connections into the existingsanitary systems; and shall perform all necessary excavating, backfilling, andother labor as required. Where new manholes are constructed on existinglines, the existing pipe shall be removed as required to properly constructthe structures. The pipe shall be cut or broken neatly so that the pipe endswill be approximately flush with the interior face of structure walls, but notprotruding beyond such face into the structure. The pipe to wall connectionsshall be mortared smoothly to produce smooth transitions and watertightconnections. The Contracting Officer shall be notified in writing at leastten days prior to the date the connections are required. Approval by theContracting Officer shall be received before any service is interrupted.
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5. Warning Tapes in Earth Trenches: For the purposes of early warning
and identification of buried pipes during future trenching or other
excavation, continuous identification tapes shall be provided in the trench.
Tape shall be non-magnetic plastic tape or aluminum foil plastic backed tape
manufactured for the purpose of early warning and identification of utilities
buried below the tape. Tape shall be at least three inches in width. Color
of tape shall be as standard with the manufacturer with respect to the type of
utility buried below the tape. Tape shall have lettering at least one inch
high with not less than the following identification on the tape: "BURIED
SEWER LINE BELOW". Tape shall be installed in accordance with the printed
recommendations of the tape manufacturer, as modified herein. Tapes shall be
buried at a depth of 6 inches below the top surface of earth; in pavements
this 6 inches shall be measured from the top of the subgrade.

6. MANHOLES: Manhole construction shall be in accordance with LANTDIV
Plate SS-I and SS-2 which appears at the end of this section, using materials
as specified hereinbefore except for 72" diameter manholes, which shall be
precast concrete. Pargeting shall be applied to all surfaces of the exterior
surfaces of masonry manholes; pargeting is not required on precast concrete
manholes. Precast manholes shall be set on a 12-inch thick layer of gravel.

6.1 Brickwork: Brick shall be laid in all header courses to form full
and close joints of cement mortar on their beds, ends, and sides in one
operation. Vertical joints shall be radial from the center. Brickwork shall
be built neatly around pipe inlets and outlets using sufficient mortar to seal
the pipe tightly in the wall.

6.2 Concrete Block: The block wall shall be constructed in horizontal
courses, with vertical Joints broken. Blocks shall be laid in mortar and all
Joints shall be completely filled with mortar.

7. TESTING AND INSPECTION: All work shall be proved to be constructed
in accordance with the drawings and specifications. All defects in the work
provided by the Contractor shall be corrected by him at his own expense. A
light held at one end of the piping shall show a partially full circle of
light through the pipe when viewed from the adjoining manhole or end of the
piping. Piping shall be tested for infiltration by means of a suitable weir
or other device. When determination of infiltration is not practicable
because of dry trench conditions, an exfiltration test shall be performed by
filling the piping with water so that the head will be at least 4 feet above
the crown of the upper end of the section being tested. The amount of leakage
(infiltration or exfiltration) shall not exceed 200 gallons per inch of
diameter per day per mile of pipe.

---END---
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SECTION 15302. FORCE MAIN SEWERS

I. APPLICABLE PUBLICATIONS: The following publications of the issues
listed below, but referred to elsewhere by basic designation only, form a part
of this specification to the extent indicated by the references thereto:

1.1 Federal Specifications:

WW-P-421D

WW-V-54D
& Am 3

WW-V-58B

Pipe, Cast Gray and Ductile Iron, Pressure (for Water and
Other Liquids).
Valve, Gate, Bronze (125, 150, and 200-Pound; Threaded
Ends, Flange Ends, Solder End, and Braced Ends, for Land
Use).
Valves, Gate, Cast-iron; Threaded and Flanged (for Land
Use).

1.2 American Water Works Association (AWWA):

C 106-75

C 108-75

C 110-71

C 111-72

C 115-75

C 151-76

C 500-71

Cast-iron Pipe Centrifugally Cast in Metal Molds, for
Water or Other Liquids.
Cast-iron Pipe Centrifugally Cast in Sand-llned Molds, for
Water or Other Liquids.
Gray-iron and Ductile-iron Fittings, 2 in. Through 48 in.,
for Water and Other Liquids.
Rubber Gasket Joints for Cast-iron and Ductile-lron
Pressure Pipe and Fittings.
Flanged Cast-iron and Ductile-iron Pipe With Threaded
Flanges.
Ductile-iron Pipe, Centrifugally Cast in Metal Molds or
Sand-lined Molds, for Water or Other Liquids.
Gate Valves 3 in. Through 48 in. for Water and Other
Liquids.

1.3 American National Standards Institute (ANSI):

A21.8-1975

A21.10-1971

A21.11-1972

A21.15-1975

A21.51-1976

A21.1-(1967)(R1972) Thickness Design of Cast-iron Pipe.
A21.6-1975 Cast-iron Pipe Centrifugally Cast in Metal Molds for Water

or Other Liquids.
Cast-iron Pipe Centrifugally Cast in Sand-lined Molds, for
Water or Other Liquids.
Gray-lron and Ductile-iron Fittings, 2 in. Through 48 in.,
for Water and Other Liquids.
Rubber Gasket Joints for Cast-iron and Ductile-iron
Pressure Pipe and Fittings.
Flanged Cast-iron and Ductile-iron Pipe With Threaded
Flanges.
Ductile-iron Pipe, Centrifugally Cast in Metal Molds or
Sand-lined Molds for Water or Other Liquids.



1.4 LANTDIV Plates:

Standard Thrust

ts,
The
the
he,
the
to.

Force main sewer plplr within the sewage pump station and the
flve-foot building llne is specified in the section entitled "Sewage Pump
Station." Trenching and backfillinE are specified in the section entitled
"Earthwork." Concrete work shall be in accordance with the section entitled
"Cast-In-Place Concrete," usinE concrete with a compressive strength not less
than 3,000 psi.

3. SUBMITTALS REQUIRED: Shop drawings, manufacturer’s data and
certificates for equipment, materials, finish, and pertinent details for each
system shall be submitted and approved before procurement, fabrication or
delivery of such items to the Job site. Partial submission will not be
acceptable. Descriptive data shall be annotated to show the specific model,
type and size of each item the Contractor proposes to furnish. The submlttal
equirements of Section entitled "General Requirements, Mechanical" applies to
the followlng llsts. Items in the following lists (which are followed by
(CO)) shall be approved by the Contracting Officer.

3.1 Manufacturer’s Data:

(a) Valves (CO)
(b) Valve Boxes

3.2 Certificates: Submit certificates from the manufacturer attesting
that each of the following items conform to all requirements of this
specification and of reference publications.

(a) Pipe and Fittings, Joints, and Couplings
(b) Valves (CO)

4. MATERIALS:

4.1.1 Cast-iron pipe shall conform to the applicable requirements of
WW-P-421 for Grade A, B, or C, as modified herein. Pipe shall be thickness
Class 22 for cast gray iron pipe and thickness Class 50 for cast ductile iron
pipe, except as otherwise specified for flanged pipe. Pipe shall have ends
suitable for Joints specified hereinafter.
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(a) Gray cast-iron pipe shall conform to the applicable require-
ments of ANSI A21.6 (AWWA CIO6) or ANSI A21.8 (AWWA CI08), except as modified
by WW-P-421, minimum 150 PSI working pressure, outside coated, bituminous
lined.

(b) Ductile-iron pipe shall conform to the applicable require-
ments of ANSI A21.51 (AWWA C151), except as modified by WW-P-421, minimum 150
PSI working pressure, outside coated, bituminous lined.

4.2 Fittings:

4.2.1 Fittings for cast gray and ductile iron pipe shall conform to the
applicable requirements of ANSI A21.10 (AWWA C110) and may be either cast gray
or ductile iron; fittings with push-on Joint ends shall be as specified for
bell-and-spigot joint ends except that bell design shall be modified, as
approved, for push-on joints. Fittings shall have pressure rating at least
equivalent to that of the pipe. Fittings shall have bituminous lining
equivalent to that of the pipe lining.

4.3 Joints and Jointing Materials:

4.3.1 Cast Gray and Ductile Iron Pipe:

(a) Push-On Joints: Shape of pipe ends shall conform to the
applicable requirements of WW-P-421 for Type II pipe. Conformation of ends
for fittings shall conform to the applicable requirements of ANSI A21.11 (AWWA
C111). Gaskets and lubricants for pipe and fittings shall conform to the
applicable requirements of ANSI A21.11 (AWWA C111). Drawings of the Joint and
gasket shall be furnished.

(b) Mechanical Joints: Dimensional and material requirements for
pipe ends, glands, bolts and nuts, and gaskets shall conform to the applicable
requirements of ANSI A21.11 (AWWA C111) or to the applicable requirements
specified for Type III pipe in WW-P-421.

4.4 Valves: Valves conforming to the same specification shall be of one
make throughout the project.

4.4.1 Gate Valves:

(a) Gate Valves on Buried Piping: Valves shall have non-risingstems and shall be double-disc parallel seat type. Valves shall open by
counterclockwise rotation of the valve stem. Valves shall have O-ring stemseals, except when gearing is specified, in which case conventional packing
shall be used in lieu of O-ring seal. Stuffing boxes shall be bolted and
constructed so as to permit the easy removal of parts for repairs.
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(I) Valves 3-Inch Size and Larger: Except as otherwisespecified hereinafter, valves shall conform to AWWA C500. Valves shall havemechanical-Joint or push-on Joint ends and gaskets conforming to ANSI A21 11(AWWA C111).

4.4.2 Air Release Valves: Air release valve shall be suitable foroperating under a working pressure of 150 pounds per square inch. Each valveshall be of the type wherein a spherical float resting on the surface of thewater within the valve casing opens or closes, by means of a lever movement,the air discharge vent hole. The valve casing shall be constructed in twosections of cast iron, both sections being of spherical design and each havingan internal cast flange. The flange sections shall be bolted together with asufficient number of heavy bolts and nuts to suit the operating and testpressure conditions, thus completing the entire valve casing. The upperspherical section of the casing shall have integrally cast with it a chamberwithin which the valve stem and valve seat will be assembled and the dischargeopening through this chamber shall not exceed 9/32-inch in diameter. Thespherical float shall be constructed of glass of sufficient strength towithstand the pressures to which it will be subjected and will be connected bymeans of a lever movement to the valve stem thereby providing opening andclosing of the discharge port subject to the position of the float resting onthe liquid within the valve chamber. The construction of the valve shall besuch that there shall be an excess power in the float to insure opening of thevalve port under high internal pressure and the design of the unit shall besuch that it will not stick shut or leak water under continued long operatingconditions. The valve shall be designed for sewage service and shall haveincorporated with it a 2-inch pipe trap arrangement designed to act as asettling chamber of solid particles. This pipe trap arrangement shall becomplete with a I/2-inch shut-off valve and flushing disconnector seat toprovide an approved temporary back flushing connection for cleaning the entirevalve and pipe trap assembly.

4.5 Valve Boxes: Each gate valve on buried piping shall be providedwith an adjustable cast-iron valve box of a size suitable for the valve onwhich it is to be used. Outside of paved areas boxes may be of plastic; suchplastic valve boxes shall be constructed of ABS (Acrylonitrile-Butadiene-Styrene) plastic or of inorganic fiber reinforced black polyolefin plastic.The head shall be round and the lld shall have the letters "FM" cast on it.The least diameter of the shaft of the box shall be 5-/14 inches. Eachcast-lron box shall be given a heavy coat of bituminous paint.

5. INSTALLATION OF PIPELINES:

5.1 Location of Force Main Sewers: Where the location of the force mainis not clearly defined by dimensions on the project drawings, the force mainshall not be laid closer horizontally than 10 feet from any water line. Waterlines shall in all cases cross above sewer force mains and shall be not lessthan 2-feet above sewer line; Joints in sewer line closer horizontally than3-feet to the crossing shall be encased in concrete.

05-77-7526
15302 4



5.2 Handling: Pipe, fittings, valves, and other accessories shall be
handled in such manner as to insure delivery to the trench in sound, undamaged
condition. Special care shall be taken not to injure pipe coatings or
linings. If coatings or linings of pipe and fittings are damaged, satis-
factory repairs shall be made at no extra cost to the overnment. Pipe shall
be carried to the trench and not dragged. Rubber gaskets that are not to be
installed immediately shall not be left in the sunlight, but shall be stored
under cover out of direct sunlight.

5.3 Pipe Laying and Jointing: Pipe, fittings, valves and accessories
will be carefully inspected before and after installation and those found
defective will be rejected. Pipe and fittings shall be free from fins and
burrs. Before being placed in position, pipe, fittings, valves and
accessories shall be cleaned, and shall be maintained in a clean condition.
Proper facilities shall be provided for lowering sections of pipe into
trenches. Under no circumstances shall pipe, fittings, valves, or any other
force main material be dropped or dumped into trenches. Pipe shall be cut
accurately to measurements established at the site and shall be worked into
place without springing or forcing. Piping that does not allow sufficient
space for proper installation of Jointing material shall be replaced by one of
proper dimensions. Blocking or wedging between bells and spigots will not be
permitted. Bell-and-spigot pipe shall be laid with the bell end pointing in
the direction of laying. The pipe shall be graded in straight lines, taking
care to avoid the formation of any dips or low points. Pipe shall be
supported at its proper elevation and grade, care being taken to secure firm
and uniform support. Wood support blocking will not be permitted. The full
length of each section of pipe and fittings shall rest solidly on the pipe
bed, with recesses excavated to accommodate bells, Joints, and couplings.
Anchors and supports shall be provided where necessary and where indicated on
the project drawings for fastening work into place. Proper provision shall be
made for the expansion and contraction of pipe lines. Trenches shall be kept
free of water until Joints have been properly made. Open ends of pipe at the
end of each day’s work shall be closed temporarily with wood blocks or
bulkheads. Pipe shall not be laid when the conditions of trench or weather
are unsuitable. Depth of bury shall be not less than 3 feet. Piping shall be
inspected, tested, and approved before being completely buried, covered, or
concealed. Excavation bedding and backfilling of pipe trenches shall be as
specified in the section entitled "Earthwork", as modified herein.

5.4 Manufacturer’s Recommendations: Where installation procedures or
any part thereof are required to be in accordance with the recommendations of
the manufacturer of the material being installed, printed copies of these
recommendations shall be furnished to the Contracting Officer prior to
installation. Installation of the item will not be allowed to proceed until
the recommendations are received. Failure to furnish these recommendations
can be cause for rejection of the material.
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5.5 Joints:

5.5.1 Joints for Cast-Iron Pipe: Push-on and mechanical Joints shall be
made in accordance with the requirements of AWWA C600; mechanical Joints shall
further follow the "Notes on Installation of Mechanical Joints" given in ANSI
A21.11 (AWWA Cl11).

5.6 Pipe Anchorage: Anchorage of buried pipe lines shall be by means of
concrete thrust blocks (reaction backing), usin concrete with a minimum
compressive strength of 2000 PSI. All 1/16 and sharper bends, tees, and dead
ends of pipe shall be securely blocked in the direction of flow with poured-
In-place concrete bearing solidly against the pipe and affording a minimum of
3 square feet of bearlr area against a vertical trench face for 3- and 4-inch
pipe, and in accordance with LANTDIV Plate WD-I for piping 6-inch diameter and
larger. Plate WD-1 appears at the end of this section.

5.7 Setting Valves and Valve Boxes: Valves and valve boxes shall be set
plumb, and centered, with valve boxes placed directly over the valves. Valve
boxes shall, if possible, be located outside the area of the roads andstreets. Earth fill shall be carefully tamped around the valve box to a
distance of 4 feet on all sides of the box, or to the undisturbed trench face
if less than feet. Valves shall have the interiors cleaned of all foreignmatter before installation. Stuffing boxes shall be tightened and the valve
shall be inspected in opened and closed positions to see that all parts are in
working condition.

5.8 Warning Tapes in Earth Trenches: For the purpose of early warning
and identification of buried pipes during future trenching or other
excavation, continuous identification tapes shall be provided in the trench.
Tape shall be non-magnetic plastic tape or aluminum foll plastic backed tape
manufactured for the purpose of early warning and identification of utilities
buried below the tape. Tape shall be at least 3 inches in width. Color of
tape shall be as standard with the manufacturer with respect to the type of
utility buried below the tape. Tape shall have lettering at least 1 inch
high with not less than the following identification on the tape: "BURIED
SEWER LINE BELOW". Tape shall be installed in accordance with the printed
recommendations of the tape manufacturer, as modified herein. Tapes shall be
buried at a depth of 6 inches below the top surface of earth; in pavements
this 6 inches shall be measured from the top of the subgrade.

6. IDENTIFICATION TAGS AND PLATES: Valves shall be provided with tags
or plates numbered and stamped for their usage. Plates and tags shall be of
brass or suitable nonferrous material and shall be securely mounted or
attached.



?. FIELD TESTING AND INSPECTION:

7.1 General: All work shall be proved to be in first class condition
and constructed properly in accordance with the drawings and specifications.
All defects and leaks disclosed by the tests shall be corrected. Piping shall
not be completely buried, covered, or concealed until it has been inspected,
tested, and approved, except when procedure is modified by the referenced
installation and testing standard.

7.2 Field Tests: Hydrostatic pressure for pressure test shall be 50
percent in excess of the maximum working pressure of the system, but shall be
not less than 100 psi and shall be held for a minimum of one hour. Prior to
the pressure test, that portion of the force main being tested shall be filled
with water for a soaking period of not less than 2q hours. Hydrostatic
pressure for leakage test for all systems shall be the maximum working
pressure of the system, except as otherwise specified hereinafter. Leakage
test may be performed at the same time and at the same test pressure as the
pressure test Pipe, Joints, valves and fittings in the test section shall be
examined. Equipment shall be tested in operation to demonstrate compliance
with specification requirements. All valves shall be fully opened and closed
under water pressure. Appliances, water and equipment for testing shall be
furnished by the Contractor at his own expense, and the system tested until
proved satisfactory. The Contractor shall submit a certificate similar to
that specified in NFPA 2q with a request for a formal inspection at least two
working days prior to the date the inspection is to take place. At this
inspection, any or all of the required tests shall be repeated as required.

7.2.1 Testing for cast-iron pipelines shall be in accordance with AWWA
C600, except as specified otherwise herein. The amount of leakage on lines
with push-on or mechanical Joints shall not exceed the amounts given in AWWA
:600.
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SECTION 15350. SEWAGE PUMP STATION

I. APPLICABLE PUBLICATIONS: The following publications of the issues
listed below, but referred to elsewhere by basic designation only, form a part
of this specification to the extent indicated by references thereto:

1.1 Federal Specifications:

WW-P-421D

WW-V-51E
& Am 2

WW-V-54D
& Am 3

kn-V-58B

RR-F-621B

Pipe, Cast Gray and Ductile Iron, Pressure (For Water and
Other Liquids).
Valve, Angle, Check, and Globe, Bronze (125, 150 and 200
Pound, Threaded Ends, Flange Ends, Solder Ends, and Brazed
Ends, For Land Use).
Valve, Gate, Bronze (125, 150, and 200 Pound; Threaded
Ends, Flange Ends, Solder Ends, and Brazed Ends. For Land
Use).
Valves, Gate, Cast-Iron; Threaded and Flanged (For Land
Use).
Frames, Covers, Gratings, Steps, Sump and Catch Basin.
Manhole.

1.2 Military Specifications:

MIL-V-18436C(2) Valves, Check: Bronze, Cast-Iron, and Steel Body.

1.3 American Society for Testing and Materials (ASTM):

A48-74
A120-73

B 61-74
B 62-74
B 88-76

Gray Iron Castings.
Black and Hot-Dipped Zinc-Coated (Galvanized) Welded and
Seamless Steel Pipe for Ordinary Uses.
Steam or Valve Bronze Castings.
Composition Bronze or Ounce Metal Castings.
Seamless Copper Water Tube.

1.4 American Water Works Association (AWWA):

C 106-75

C 108-75

C 110-71

C 111-72

C 115-75

C 151-76

C 500-71

Cast-Iron Pipe Centrifugally Cast in Metal Molds, For
Water or Other Liquids.
Cast-Iron Pipe Centrifugally Cast in Sand-lined Molds, For
Water or Other Liquids.
Gray-lron and Ductile-Iron Fittings, 2 in. Through 48 in.,
For Water and Other Liquids.
Rubber Gasket Joints for Cast-lron and Ductile Iron
Pressure Pipe and Fittings.
Flange Cast-Iron and Ductile-Iron Pipe with Threaded
Flanges.
Ductile-Iron Pipe, Centrifugally Cast in Metal Molds or
Sand-Lined Molds, For Water or Other Liquids.
Gate Valves 3 in. Through 48 in. For Water and Other
Liquids.

05-77-7526
15350



1.5 Underwriters’ Laboratories (UL):

UL 19 The Performance of Gasketed Joints for Cast-Iron Pressure
Pipe and Fittings, May 1973.

1.6 American National Standards Institute (ANSI):

A21.8-1975

A21.10-1971

A21.11-1972

A21.15-1975

A21.51-1976

B2.1-1968
B16.3-1971
B16.18-1973
B16.22-1973
B16.26-1975

A21.1-(1967)(R1972) Thickness Design of Cast-Iron Pipe.
A21.6-1975 Cast-Iron Pipe Centrifugally Cast in Metal Molds for Water

or Other Liquids.
Cast-Iron Pipe Centrifugally Cast in Sand-Lined Molds, For
Water or Other Liquids.
Gray-Iron and Ductile-Iron Fittings, 2 in. Through 48 in.,
For Water and Other Liquids.
Rubber Gasket Joints for Cast-Iron and Ductile-Iron
Pressure Pipe and Fittings.
Flanged Cast-Iron and Ductile-Iron Pipe with Threaded
Flanges.
Ductile-Iron Pipe, Centrifugally Cast in Metal Molds, For
Water or Other Liquids.
Pipe Threads.
Malleable Iron Screwed Fittings, 150 and 300 Pound.
Cast Bronze Solder-Joint Pressure Fittings.
Wrought Copper and Bronze Solder-Joint Pressure Fittings.
Cast Copper Alloy Fittings for Flared Copper Tubes.

2. GENERAL REQUIREMENTS: Section entitled "General Requirements,
Mechanical" also applies to this Section except as specified otherwise. The
work includes the provision of sewage pumping equipment, controls, piping and
appurtenances. The principal items of equipment shall include two vertical
motor driven non-clog sewage pumps, valves, internal piping, central control
panel with fused switches, motor starters, automatic control system, sump
pump, and comminutor.

3. SUBMITTALS REQUIRED: Shop drawings, manufacturer’s data and
certificates for equipment, materials, finish, and pertinent details for each
system shall be submitted and approved before procurement, fabrication or
delivery of such items to the Job site. Partial submission will not be
acceptable. Descriptive data shall be annotated to show the specific model,
type and size of each item the Contractor proposes to furnish. The submittal
requirements of the Section entitled "General Requirements, Mechanical"
applied to the following lists. Items in the following lists which are
followed by (CO) shall be approved by the Contracting Officer:

3.1 Manufacturer’s Data:

(a) Frames and Covers
(b) Valves (CO)
(c) Pumps (CO)
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(d) Control Systems (CO)
(e) Comminutor (CO)

3.2 Certificates: Submit certificates from the manufacturer attesting
that each of the followir items conforms to all requirements of this
specification and of reference publications.

(a) Pipe, and Pipe Fittings and Joints
(b) Frames and Covers
(c) Valves (CO)
(d) Pumps (CO)
(e) Comminutor (CO)

4. MATERIALS:

4.1 Vertical Centrifugal Non-Clog Flexible Coupled Sewage Pumps:

4.1.1 Pumps: Pumps shall be flexible coupled non-clog sewage pumps.
Each pump shall be designed for a capacity of 500 GPM aainst 40 feet total
dynamic head.

4.1.2 Motors: Each pump shall be driven by 10 HP, 1150 RPM motor of the
vertical flexible coupled ball bearir type!, open drip-proof, NEMA Design B,
nameplate voltage rating of 460, 3 phase, 60 Hz., with a service factor of
1.15.

4.13 Pump Construction: The pumps shall be constructed of cast iron
conforming to ASTM A48, Class 30, which shall include cast iron for the pump
support, suction cover, pump casing, impeller, stuffing box cover, and bearing
frame. All pipe flanges shall be faced, drilled, and to the thickness
required for compliance with 125-pound American Standard.

4.1.4 Pump Casing: The pump casing shall be of the volute type and made
of cast iron. The casing shall be cast in one piece with an integral
discharge nozzle. A hand hole shall be provided near the discharge flange for
inspection and cleaning. A tap shall be provided on the top and bottom of the
discharge nozzle adjacent to the discharge flange for venting, draining, and
gauge connections. The casing shall be accurately machined to fit the suction
and stuffing box cover assemblies.

4.1.5 Impeller: The impeller shall be cast in one piece and each
impeller shall be an enclosed two-port type, made of high strength cast iron.
The impeller shall pass a three inch sphere. The impeller hub shall be
provided with a keyway and key, so that it will be locked to the pump shaft,
and maintain this position by a self-locklng impeller nut.

4.1.6 Wearing Rings: Impeller and casing wearing rings shall be butt
type on the suction side and radial type at the stuffing box cover. The rings
shall be constructed of stainless steel.
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4.1.7 Seal Box: The seal box shall be made of cast iron and accurately
machined to fit the pump casln. The seal box shall be fitted with a double
mechanical seal of the end face type having the carbon surface rotating
against a ceramic seat. The seal box shall have a vent connection and fitting
which should be opened briefly at the time of the initial start-up to permit
any entrapped air to escape. The seal box is supplied with a water seal llne
from the pump discharge. The line shall have a shut-off valve and 50 mlcro
filter to prevent impurities from entering the seal cavity.

4.1.8 Pump Shaft: The pump shaft shall be high-strength carbon steel,
accurately machined, and of sufficient size to carry maximum loads imposed.
It shall be protected from the pumped liquid by an impeller hub with
replaceable stainless steel sleeve.

4.1.9 Bearing Frame: The bearing frame shall be of cast iron and shall
be equipped with a combination radial and thrust bearing. The upper, or
outboard bearing, shall be the thrust bearing and shall carry the
impeller-shaft load and the axial thrust. The lower, or inboard, bearing
shall carry the radial thrust. The bearings shall be grease lubricated and
allow for forcir out old grease. The bearing housing shall be dust and
moisture resistant. The lower or inboard bearing shall be protected from seal
box leakage by the use of a rubber water deflector. The seal box and the
bearing frame shall be of one assembly, accurately machined, centered, and
bolted to the pump casing. Construction shall be such that the entire
rotating assembly may be removed without disturbing the suction or discharge
piping. For a close and accurate running clearance, adjustment of the
impeller is made by a collar threaded into the bearing housing. Shims shall
not be used to make impeller adjustments.

4.1.10 Pump Support: The pump support shall be of high strength cast
iron and equipped with a suction elbow cast integrally with the pump support.
The pump suction elbow shall be furnished with an access handhole with a
contoured cover. The pump support shall be designed to support the pump
assembled weight and safely withstand all stresses imposed thereon by
vibrations, shock, and all possible direct and eccentric loads.

4.1.11 Intermediate Shafting: Shafting between the pump and motor floor
shall be of the flexible type, with flanged universal Joints having
grease-lubrlcated bearings. The shaft shall be provided with a slip spline
which will permit the removal of the pump shaft and impeller without removing
any section of intermediate shafting or any intermediate bearings, and without
removing the suction or discharge piping. Intermediate shafting shall be
provided with guards complying with the OSHA.

4.1.12 Motor Support: The motor support shall be high stength cast
iron, sized to properly support the motor without undue vibration when
operating at maximum design speed.
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.2 Sump Pump:

4.2.1 Pump: Pump shall be a heavy-duty submersible sump pump with cast
volute and base of cast iron. Bronze two blade impeller shall be dynamically
balanced and threaded on the shaft. Pump shall be designed to discharge 20

GPM at 20 feet TDH.

4.2.2 Motor: Submersible I/3 hp, 1750 RPM, 120 volt, 60 Hz., single

phase.

4.2.3 Liquid Level Control: The liquid level control shall be desiFed
for direct switchin of pump. The unit shall consist of separate mercury

float switches for the on and off levels. The floats shall be connected to a

control box that has a male plu for pluggin into a standard three-wire

grounded outlet. A female socket in the control box receives the plug from

the pump and provides complete automatic on and off operation. Both floats
and control box shall be made of tough, hard, rigid plastic resistant to
attack by inorganic salt solutions, alkalies, and mineral acids. A mercury
switch with molybdenum contacts is sealed in each double-walled float

enclosure. The electrical cable shall be extra flexible, three conductor,

with neoprene Jacket, 8 feet long. The control box shall have a three-prong

male plug for attaching to the power supply and a grounded female socket into

which a manually operated pump is plugged. A heavy duty contactor with 90
ampere lock rotor rating shall be mounted in the control box for switching

pump motor load. A releasable plastic strap shall be used to secure each

float in position to the pump discharge pipe.

4.3 Pipe: Piping 4 inches in diameter and larger shall be cast iron.

Piping 3 inches in diameter shall be either cast iron or galvanized steel.
Piping less than 3 inches shall be galvanized steel.

4.3.1 Cast-iron pipe shall conform to the applicable requirements of

WW-P-421 for Grade A, B, or C, as modified herein. Pipe shall be thickness
Class 22 for cast gray iron pipe and thickness Class 50 for cast ductile iron
pipe, except as otherwise specified for flanged pipe. Pipe shall have ends
suitable for Joints specified hereinafter.

a. Gray cast-iron pipe shall conform to the applicable requirements
of ANSI A21.6 (AWWA CI06) or ANSI A21.8 (AWWA CI08), except as modified by
WW-P-42, and except that flanged pipe shall conform to ANSI A21.5 (AWWA
C15) minimum 150 PSI working pressure, outside coated, bituminous lined.

b. Ductile-iron pipe shall conform to the applicable requirements
of ANSI A2.51 (AWWA CII), except as modified by WW-P-421, and except that

flanged pipe shall conform to ANSI A21., minimum 150 PSI working pressure,
outside coated, bituminous lined.

4.3.2 Galvanized steel pipe shall conform to the applicable requirements
of ASTM A120, Schedule 40.



4.4 Fittings:

4.4.1 Fittings for cast gray and ductile iron pipe shall conform to theapplicable requirements of ANSI A21.10 (AWWA C110) and may be either cast grayor ductile iron. Fittings shall have pressure rating at least equivalent tothat of the pipe. Fittings shall have lining equivalent to that of the pipelining.

4.4.2 Fittings for galvanized steel pipe shall be 150-pound galvanizedmalleable iron banded type conforming to ANSI B16.3.
4.5 Joints and Jointing Materials:

4.5.1 Cast Gray and Ductile Iron Pipe: Ends of pipe and fittings shallbe provided with cast-lron flanges conforming to the applicable requirementsof ANSI A21.15. Bolts, nuts, and gaskets for flanged connections shallconform to the recommendations in the Appendix to ANSI A21 15. Gaskets shallbe plain rubber, I/8-inch thick.

4.5.2 Galvanized Steel Pipe: Ends of pipe shall be provided withthreads in accordance with the gauging practice and tolerances of ANSI B2.1.
4.6 Valves: Valves conforming to the same specification shall be of onemake throughout the project.

4.6.1 Gate Valves:

a. Valves 3-inch Size and Larger: Valves shall conform toWW-V-58. Valves shall be of the outside-screw-and-yoke configuration. Valvesshall have flanged ends unless otherwise indicated or otherwise specifiedherinafter. Valves conforming to WW-V-58 shall be Type II, Class I.
b. Valves Smaller Than 3-inch Size: Valves shall conform toeither WW-V-54 or WW-V-58. Valves conforming to WW-V-54 shall be Type III,Class A. Valves conforming to WW-V-58 shall be Type II, Class Valvesshall have threaded ends.

4.6.2 Check Valves:

a. Check Valves 3-inch Size and Larger: Valves shall conform toMIL-V-18436. Valves shall have flanged ends. Swing-check valves shall haveclear-port opening. Valves conforming to MIL-V-18436 shall be Type III, shallhave cast-iron or steel bodies with bronze trim, and shall be designed for ahydraulic working pressure of 175 psi.

b. Check Valves Smaller Than 3-inch Size: Valves shall conformto either WW-V-51 or MIL-V-18436. Valves shall have threaded ends. Valvesconforming to WW-V-51 shall be Type IV, Class A. Valves conforming to
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MIL-V-18436 shall be Type III, shall have cast-iron or steel bodies with
bronze trim, and shall be designed for a hydraulic working pressure of 175
PSI.

c. Check Valve Limit Switches: Check valve limit switches as
specified under paragraph 4.7.2.1 herein shall be installed by the manu-
facturer of the check valve.

4.7.1 General: In the seventh line change "960 volt" to "460 volt’!.
.?.I General: A NEM Type I, dead-front enclosure, fabricated of steel

sll house all control equipment. The panel shall be fully gasketed and
dust-tight. The power section of the panel including all switches and motor
starters shall have a hinged cover with I/4 turn latching devices. Fused
switches, motor starters, reset buttons, and pump control H.O.A. switches will
be surface-mounted for accessible operation without opening the power panel.
Provide an integral 960 volt to 120 volt control power transformer. Minimum
size of control power transformer shall be 1.5 KVA. The low voltage and
pneumatic pump control section shall be enclosed in a hinged section of the
panel and isolated frcm the high voltage section. All pneumatic control
equipment shall be completely adjustable from exterior of panel. All low
voltage control wiring and pneumatic piping shall be accessible by a hinged
cover covering the control section. It shall not be necessary to open this
section except for trouble shooting control wiring or pneumatic piping. All
external wiring will terminate behind this panel. A grounding type
convenience outlet shall be provided for operation of 115 volt A.C. devices
and shall be protected by a 15 amp breaker.

a. Heavy-Duty Fused Switches using RK-5 fuses shall be provided for
branch disconnect service and overcurrent protection of all motors, controls
and auxiliary equipment. Magnetic across-the-line starters and under voltage
release and overload coils for each phase shall be provided for each pump
motor to give positive protection against single phasing. All equipment
control switches shall be labeled and a color coded wiring diagram shall be
provided. Color coding shall be in accordance with the requirements of
Section 16000.

.7.2 Control and Auxiliary Contacts for Remote Monitoring: This unit
shall provide pilot contacts to energize motor starters and status and alarm
contacts to a terminal cabinet.

.7.2.1 Functional Operation: Liquid level in the pump station shall be
sensed by purging air into the wet well through a bubbler tube and measuring
back pressure to determine liquid level. The control shall be complete with
air regulating assembly, 4-I/2 inch level gauge, built-in air compressor, and
the necessary pressure switches and relays to operate the.pumps in accordance
with the following schedule:
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Elevation Start Pump

4.60 Lead

Stop Pup

4.35 Lag

4.10 High Alarm

Elevation Start Pump Stop Pump

5.58 Lag

6.25 Lead

A solid-state two-pump alternator shall automatically alternatethe pumps after each pumping cycle to equalize wear. Alternator shall containsequence selector switch to override alternator operation if desired andselect either pump as lead.

In addition, control shall sense failure of pumps to operate
when called for. A check valve limit switch shall be supplied and installedto determine if the pump has operated when called for. The control panelshall contain a time delay and manual reset for each pump to operate inconjunction with each pump. If the pump check valve does not operate within apreset time, the time delay shall elapse lockin out the pump and requiring amanual reset to restart the pump.

The control panel shall also contain auxiliary contacts that arewired to a termlnal strip and labeled as to function for the following statusand alarm functions:

I. Pump No. running.

2. Pump No. 2 Punning.

3. Pump No. failure.

Pump No. 2 failure.

5. High wet well level.

6. Low air pressure (sensed by pressure switch on aircompressor).

7. Power failure.
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4.7.2.2 Pressure Assembly Modules: Pressure assemblies shall be of a
modular design mounted on a removable plated chassis approximately 10 inches
wide and 8-I/2 inches high. The pressure mechanism shall be of the type
consisting of a phosphur bronze bellows with lever and weight assembly to
accurately transfer pressure changes in the system through a rotating disc
assembly to dust-tight mercury switches. Each rotating lever and hub shall be
equipped with an enclosed ball bearing to maintain maximum repeatability of
original settings for extended periods of time. Each control point shall be
controlled by an individual mercury switch mounted on an adjustable switch
holder. Start and stop mercury switches for any step shall be mounted on the
same disc assembly to provide a completely fixed relationship between starting
and stopping.

4.7.2.3 Level Gauge: A 4-I/2 inch diameter flush level gauge shall be
mounted in front panel of the control cabinet and be calibrated for direct
level reading. The system shall be equipped with shutoff and bleed valves to
simulate liquid level conditions when making level adjustments.

4.7.2.4 Purge Meter: Rate of purging shall be controlled by a purge
meter with needle valve control and differential pressure regulator. This
unit shall maintain a constant rate of purging for any given adjustment of the
needle valve control. Air flow shall be unaffected by changes in back
pressure or pressure fluctuation in the air storage tank. Regulator shall be
adjusted to 0.3 cfh for initial field operation, and this rate shall be
indicated on the purge meter.

4.7.2.5 Compression Bell: A 12 inch diameter compression bell shall be
installed in wet well at the end of the purged air line. The compression bell
shall have sufficient capacity to maintain operation for three days if normal
air supply should fail and must be designed to prevent plugging of the air
line.

4.7.2.8 Two Circuit Alternator: The two circuit alternator shall be a
solid-state device driving a switching relay. The alternator shall allow one
or both pumps to operate as called for by the primary control devices.
Failure of the electronic portion of the device shall not prevent both pumps
from operating as required. A built-in selector switch shall allow manual
selection of either pump as lead or automatic alternation after each pumping
cycle.

4.7.3 Manufacturer’s Services: The services of a factory-trained,
qualified service representative of the equipment manufacturer shall be
provided to inspect the complete equipment installation to insure that it is
installed in accordance with the manufacturer’s recommendations, make all
adjustments necessary to place the system in trouble-free operation, and give
one 8-hour day of instruction to the operating personnel in the proper care
and operation of the equipment furnished.
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4.8 Suction and Discharge Pressure Gauges: Pressure gauges shall bemounted on the suction and discharge side of the pump equipped with a gaugecock and pulsation dampener to allow direct pressure readings from the pumpsystem. The pressure gauge shall be 4-I/2, diameter Bourdon tube type,calibrated in PSIG. The suction gauge shall be 0-15 PSI and the dischargegauge shall be at least 10% above operating PSI at design conditions. Thegauge cock shall allow the gauge to be disconnected from the pump untilreadings are desired. The pulsation dampener shall allow readings to be madewithin two (2) increments of gauge movement at design conditions.

4.9 Comminutor: The motor driven comminutor shall continuously screenand comminute solids in the raw sewage flow. The comminutor shall reduce thesolids to a size that will pass through I/4-inch slots in a continuous, singledirection, rotating drum. The comminutor shall be designed to screen andcomminute a flow of 0.75 MGD and not allow overflow of uncut solids. Thecutting elements shall extend over the entire height of the drum screen andstationary casting. The total screen area shall not be less than 256 squareinches. The comminutor shall have three types of cutting elements to achievethe required comminution. The stationary comb-bar sections shall be ofhardened stainless steel. Shear-bar sections shall be hardened stainlesssteel and shall be integrally mounted on the rotating drum. Cutting teethshall be high abrasive stellite alloy and pass through the stationary combsections. The cutting teeth shall be effectively spaced and staggered on theentire rotating drum assembly. All cutting elements shall be individuallyreplaceable. The gear motor shall be I/2 hp, 480 volt, three phase, 60 Hz.,of totally enclosed (explosion-proof) design. The gear-motor drivearrangement shall be standard height with gear-motor mounted directly to the
comminutor. Commlnutor shall be complete with steel bulkhead and overflowscreen, return bend assembly, and spare cutters, combs, shear bars, a set ofspecial tools, and maintenance instructions.

4.9.1 Steel Bulkhead and Overflow Screen: The combination steelbulkhead and overflow screen shall be furnished as one complete shop assembledunit, including bulkhead anchor and comminutor anchor bolts.

4.9.2 Return Bend Assembly: The Comminutor return head assembly shallbe constructed of steel components and hot-dipped galvanized after fabrica-tion. Anchor bolts shall be electri-galvanized.

5. ISTALLATION: All equipment and materials shall be installed in
accordance with the manufacturer’s instructions and the approved shopdrawings.

6. FIELD TESTING: The completed pump station shall be given a runningtest of all equipment to check for excessive vibration, leaks in all piping,correct operation of control system and of auxiliary equipment. All defects
shall be corrected by the Contractor at his own expense and additional tests
made until it has been demonstrated that the systems comply with all contract
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documents. All appliances and equipment for testing shall be furnished by the
Contractor and all expenses, in connection with the tests, shall be defrayed
by him. Water for testing will be furnished by the Government.

---END---
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SECTION 15401. PLUMBING

I. APPLICABLE STANDARDS: The publications listed below, but referred to
thereafter by basic designation only, form a part of this specification to the
extent indicated by the references thereto:

1.1 Federal Specifications:

W-H-196J
& Aml

GG-G-76D
GG-T-32 IC
&Aml

OO-D-566
&Am3

QQ-C-40
& Am2

QQ-S-571E
& Am2

WW-H-191B
WW-N-35 IC
&Aml

W-W-P-42 ID
WW-P-54 ID/GEN
&Aml

WW-P-54 I/IA
&Am

WW-P-541/2A
WW-P-541/3A
WW-P-541/4A
WW-P-541/5A

WW-P-541/7B
&Aml

WW-U-531E

WW-V-51F

WW-V-54D
& Am3

WW-V-58B
WW-V-1967
&Am

Heaters, Water, Electric and Gas Fired, Residential.

Gages, Pressure and Vacuum Dial Indicating.
Thermometers, Self-Indicating, Liquid in Glass for
Machinery and Piping Systems.
Dispensers, Drinking Water, Mechanically Cooled.

Calking, Lead Wool and Lead Pig.

Solder, Tin Alloy, Lead Tin Alloy, and Lead Alloy.

Heaters, Water; Steam Heated (Instantaneous Type).
Nipple, Pipe, Threaded.

Pipe, Cast Gray and Ductile Iron, Pressure.
Plumbing Fixtures (General Specification).

Plumbing Fixtures (Water Closets) (Detail Specifications).

Plumbing Fixtures (Urinals) (Detail Specifications).
Plumbing Fixtures (Bathtubs) (Detail Specifications).
Plumbing Fixtures (Lavatories) (Detail Specifications).
Plumbing Fixtures (Sinks, Kitchen and Service; and Laundry
Tub) (Detail Specifications).
Plumbing Fixtures (Shower Bath and Heads; and Water
Control Valves) (Detail Specifications).
Unions, pipe, steel or malleable iron (Threaded
Connection).
Valves, Bronze; Angle, Check and Globe (125, 150 and 200
Pound; Threaded, Flanged and Solder).
Valves, Bronze; Gate (125, 150, and 200 Pound; Threaded,
Flanged and Solder).
Valves, Gate, Cast-Iron, Threaded and Flanged.
Valves, Butterfly (Threaded Ends and Soldered Ends).

1.2 Military Specifications:

MIL-T-12295D
MIL-H-12322C
MIL-V-13612D

Tanks, Hot-Water Storage.
Heaters, Water; Steam and Hot-Water Heated.
Valves, Relief, Pressure and Temperature (For Hot Water
Supply Systems.
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MIL-G-15840C
& Am

MIL-P-16077A

MIL-S-16293F
MIL-P-17552C

MIL-V-18146A
MIL-M-18294B
MIL-T-18361C
MIL-V-18433B

MIL-V-18436C

MIL-V-18826A
MIL-P-21214A

MIL-P-21251B
MIL-P-22561B

Garbage Disposal Machines.

Pump, Centrifugal, Water circulating, Electric-Motor
Driven.
Strainers, Sediment, Pipeline.
Pumps, Centrifugal, Water, Horizontal; General Service and
Boiler Feed; Electric Motor or Steam Turbine Power Driven.
Vales, Pressure Regulating, Water.
Meters, Fluid Quanity Volumetric.
Traps, Grease, Waste Water.
Valves, Temperature Regulating (Thermostatically
Controlled).
Valves, Check; Bronze, Cast-Iron and Steel Body.

Valves, Globe and Angle, Cast Iron.
Pumps, Centrifugal, Vertical Sump, Electrical Motor
Driven, Automatic Wet Pit Type.
Pumping Units, Sewage, Duplex, Automatic, Wet Pit Type.
Pipe and Pipe fittings, Acid Resistant.

1.3 American National Standards Institute (ANSI):

A21.10-71

A21.11-72

A40.8-55
A112.26.1-69

(R75)
82.1-68
B16.1-75
B16.3-71
B16.5-73
B16.12-77
B16.18-72
B16.22-73
B16.23-76
B16.29-73
Z124.1-74
Z124.2-67

Gray-Iron and Ductile-Iron Fittlngs, 2-Inch Through
48-Inch.
Rubber Gasket Joints for Gray-Iron and Ductile-Iron
Pressure Pipe and Fittings.
National Plumbing Code.
Water Hammer Attesters.

Pipe Threads (Except Dryseal).
Cast-Iron Pipe Flanges and Flanged Fittings.
Malleable-Iron Threaded Fittings, 150 and 300 Pounds.
Steel Pipe Flanges, Flanged Valves and Fittings.
Cast-Iron Threaded Drainage Fittings.
Cast-Bronze Solder-Joint Pressure Fittings.
Wrought Copper and BronzeSolder-Joint Pressure Fittings.
Cast Copper Alloy Solder Joint Drainage Fittings DWV.
Wrought Copper and Wrought Copper Alloy Drainage Fittings.
Plastic Bathtub Units.
Gel-Coated Glass Fiber Reinforced Polyester Resin Shower
Receptor and Shower Stall Units.

1.4 American society for Testing and Materials (ASTM):

A47-77
A53-76
A74-75
A120-77

A126-73

Malleable Iron Castings.
Welded and Seamless Steel Pipe.
Cast-Iron Soil Pipe and Fittings.
Black and Hot Dipped Zinc-Coated (Galvanized) Welded and
Seamless Steel Pipe.
Gray Iron Castings for Valves, Flanges, and Pipe Fittings.
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A183-68

A536-77
B88-76
B306-76
B53-76A
C56-74
D178-69

D1785-76

D1788-73
D2000-77A

D267-76A

D2661-77

D2665-76

D286-73

Heat Treated Carbon Steel Track Bolts and Carbon Steel
Nuts.
Ductile Iron Castings.
Seamless Copper Water Tube.
Copper Drainage Tube (DW).
Welded Copper and Copper Alloy Tube.
Rubber Gaskets for Cast-Iron Soll Pipe and Fittings.
Rigid Poly (Vinyl chloride) Compounds and Chlorinated Poly
(Vinyl Chloride) Compounds.
Poly (Vinyl Chloride) (PVC) and Chorlnated Poly (Vinyl
Chloride) (CPVC) Plastic Pipe, Schedules 40, 80 and 120.
Rigid Acrylonltrile-Butadiene-Styrene (ABS) Plastics.
Classification System for Elastomeric Materials for
Automotive Applications.
Socket Type Poly (Vinyl Chloride (PVC) and Chlorinated
Poly (Vinyl Chloride) (CPVC) Plastic Pipe Fittings,
Schedule 80.
Acrylonltrile-Butadiene-Styrene (BS) Plastic Drain, Waste
and Vent Pipe and Fittings.
Poly (Vinyl Chloride) (PVC) Plastic Drain, Waste and Vent
Pipe and Fittings.
Chlorinated Poly (Vinyl Chloride) (CPVC) Plastic Hot Water
Distribution Systems.

1.5 American Water Works Association (AWWA):

C203-73

C600-64
C601-68

Coal Tar Enamel Protective Coatings for Steel Water Pipe
Lines, Enamel and Tape, Hot Applied.
Installation of Cast Iron Water Mains.
DisinfectlnE Water Mins.

1.6 Cast-Iron Soil Pipe Institute (CISPS):

301-72 Hubless Cast-Iron Snitary System.

1.7 Manufacturers Standardization Society of the Valve and Fittings
Industry (MSS):

SP-58-75

SP-69-76

Pipe Hangers and Supports Materials, Design and
Manufacture.
Pipe Hangers and Supports Selection and Application.

1.8 National Fire Protection Association (NFPA):

24-73

1.9

Outside Protection. Change "24-7Y’ to "24-77".

Plumbing and Drainage Institute (PDI):

WH-201-74 Water Hammer Arresters.
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1.10 Southern Building Code Congress:

1975 & Am 76
&Am77

Standard Plumbing Code.

1.11 American Society of Sanitary Engineers (ASSE):

1010-67 Water Hammer Arresters.

2. GENERAL REQUIREMENTS: Section entitled "General Requirements,
Mechanical", with the following additions and modifications, applies. The
work includes providing new plumbing systems and related work. Installation
and workmanship shall be in accordance with the Standard Plumbing Code except
as specified or indicated otherwise; the permissive provisions shall be consi-
dered to be mandatory as though the word "shall" had been substituted for the
word "may" wherever it appears, and reference to the "plumbing official" and
the "design engineer" shall be interpreted to mean the Contracting Officer.
Capacity of equipment shall be not less than that indicated. Plumbing sys-
tens shall be connected to building service piping.
include all pipinE buried and above round ecent""’: :,’ " " ",,i..@utsdeef the .build. Wa e .s.ecifed
i._:@n.,It!ed’ R$pr Sanitary Gravity Sewers’, "Storm DPalnage
Sy%es and Water DlstPibutlon". Contractor shall rough-ln for and shall
make final plumbing connections to equipment furnished under other sections of
this specification.

3. SUBMITTALS REQUIRED: Shop drawings, manufacturer’s data and certi-
ficates for equipment, materials, finish, and pertinent details for each
system shall be submitted and approved before procurement, fabrication or
delivery of such items to the Job site. Partial submission will not be accep-
table. Descriptive data shall be annotated to show the specific model, type
and size of each item the Contractor proposes to furnish. The submittal
requirements of Section entitled "General Requirements, Mechanical" applies to
the following list. Items which are followed by (CO) shall be approved by the
Contracting Officer.

3.1 Manufacturer’s Data:

a. Plumbing Fixtures (CO)
b. Hot Water Heaters (CO)
c. Pumps (CO)
d. Backflow Preventer (CO)

e. Water Booster System (CO)
f. Deionizer (CO)
g. Air Compressor (CO)

3.2 Certificates: Submit certificates from the manufacturer attesting
that each of the following items conform to all requirements of this
specification and of reference publications.

a. Pipe and fittings
b. Plumbing Fixtures (CO)
c. Hot Water Heaters (CO)

e. Backflow Preventer (CO)
f. Water Booster System (CO)
g. Delonizer (CO)

05-77-7526
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d. Pumps (CO)

PIPE AND FITTINGS:

h. Air Compressor (CO)

q. Sanitary DWV (Drain, Waste and Vent) Alcohol Waste and StormDrainage Piping: Fittings shall be long radius fittings, except those in ventpiping may be short radius fittings. Minimum slze piping shall be 2 inchesfor buried piping and 1.5 inches for above ground piping.

q.1.1 Buried Plpln: Cast Iron Hub and Spigot Pie and Fittings: ATMATq, Seioe SV, with oaulked and lead .loints or -,,hhe. .sket toints (ASTM)C56q 4.1.1 Buried Piping: Omit the period at the end of the last llne andadd ", or hubless east iron piping, CISPI 301."
.I.2 Above Ground Piping: Shall be one or more of the followingmaterlals.

q.I.2.1 Cast Iron Piping:
couplings; CISPI 301.

Cast iron hubless pipe, fittings, and

q.I.2.2 Steel Pipe: ASTM A53 or A120, standard weight, zinc coated,threaded pipe with zinc coated, threaded fittings (ANSI B16.12). (I-I/2" onlyfor sanitary piping.)

q.I.3 Grooved End Piping: May be used in lieu of steel piping for stormdrainage systems. Grooved end piping is specified in paragrph entitled"Domestic Water Piping".

q.2 Acid Waste and Vent Piping: Fittings shall be long radius, exceptthose in vent piping may be short radius fittings. Minimum size piping shallbe 2 inches for buried piping and 1.5 inches for above ground piping.

q.2.1 Buried Piping: Piping buried in ground or piping embedded inconcrete shall be ferro-silicon alloy containing approximately lq percentsilicon. Pipe and fittings shall be hub and spigot or hubless. Joints forhubless shall be made with mechanical Joints consisting of an inner sleeve oftetra-fluoroethylene, and outer sleeve of neoprene and a stalnless steel bandand bolts.

q.2.2 Aboveground Piping: Pipe and fittings shall be borosilicate glassconforming to MIL-P-22561. Joints shall be made with a bead to bead or beadto plain end and coupling having a compression liner of buna-N rubber, sealring of tetra-fluoroethylene, stainless steel band and bolt or shell offiberglass reinforced nylon.

q.S Cleanouts:

q.3.1 General: Cleanouts shall be installed at base of vertical stacks,changes in direction, in horizontal runs and where indicated. Cleanouts shallbe full llne size up through q-lnch size; maximum cleanout size shall beq-lnch unless otherwise indicated.
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4.3- I. I Cleanouts in horizontal piping above grade shall consist of

plugged "Y" fittings.

4.3.1.2 Cleanouts in buried horizontal piping and horizontal piping

above grade where indicated shall be floor type consisting of "Y" fittings and

eighth bends.

4.3.1.3 Cleanouts shall be provided at the base of all vertical stacks

with the cleanout plug located approximately 18 inches above the floor. For
concealed stacks, cleanout plugs shall be extended to wall access covers.

4.3.2 Floor Cleanouts: Cast-Iron with double drainage flange with

polished bronze rim and scoriated floor plate with C.O. cast in plate and

secured to internal raised head by countersunk screw.

4.3.3 Wall Cleanouts: Cast-iron with brass screw plug with polished

stalnless steel or chromium plated bronze cover plate attached to plug by

countersunk screw.

4.3.4 Cleanouts in Crawl Spaces or Exterior of Building: ASTM A74 or

CISPI 301. Cleanout plugs shall be heavy brass or bronze with recessed

removal plug.

4.3.5 Acid Resistant Pipe and Fittings:
material as piping system.

Cleanouts shall be of same

4.4 Domestic Water Piping:

4.4.1 Buried Piping: Sizes less than 4 inches shall be copper tubln.
Sizes 4 inches and larger shall be mechanical Joint cast-lron piping with

cement mortar lining.

4.4.1.1 Copper Tubing: ASTM B88 hard drawn, type K, with solder Joint
fittings (ANSI B16.18 or B16.22) or flared Joint fittings (ANSI B16.26).

4.4.1.2 Cast Iron Pipe: WW-P-421, Thickness Class 23 for gray cast
iron, Thickness Class 52 for cast ductile iron, with mechanical Joint fittings

(ANSI A21.10 and A21.11), cement mortar lined pipe and fittings.

4.4.2 Above Ground Piping: Sizes less than 4 inches shall be copper

tubing. Sizes 4 inches and larger shall be galvanized steel.

4.4.2.1 Copper Tubing: AS B88 hard drawn, Type K or L, with solder

Joint fittings (ANSI B16.18 or B16.22).,

4.4.2.2 Galvanized Steel Pipe: ASTM A53 or A120, standard weight, zinc

coated, threaded pipe with zinc coated, threaded fittings (ANSI B16.3).
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.4.2.3 Grooved End Pipe: ASTM A53 or A120, standard weight, zinc
coated, grooved end steel pipe with zinc coated, grooved end fittings and
coupling clamps (ASTM A47, Grade 32510, or ASTM A536, Grade 65-5-12),
coupling nuts and bolts (ASTM A83), and gaskets (ASTM D2000, Grade No. 3
BA65 A14 B3). Fittings, couplings and gaskets shall be by the same
manufacturer. May be used in lieu of zinc coated threaded piping.

4.5 Domestic Water Valves: Provide with stems horizontal or above.

4.5.1 Sizes 2 Inches and Smaller: Threaded end connections, except
solder end connections may be used for connections to copper tubing.

4.5.1.1 Gate Valves: WW-V-54, Class A.

.5..2 Globe and Angle Valves: WW-V-51, Class A.

4.5.1.3 Check Valves: WW-V-51, Class A, Type IV.

4.5.1.4 Butterfly Valves: WW-V-1967, Type B, Style or 2. May be used
in lieu of gate valves, globe valves and stop valves.

4.5.2 Sizes 2.5 Inches and Larger Flanged end connectlons. Cast iron
components shall conform to ASTM A126, Grade B or C.

4.5.2.1 Gate Valves: WW-V-58, Class I.

4.5.2.2 Globe and Angle Valves: WW-V-18826, Class 125.

4.5.2.3 Check Valves: MIL-V-18436, Class 125, non-slam swing type.

4.5.3 Water Pressure Regulating Valves: MIL-V-18146, Type I.

4.5.4 Water PressLL-e and Temperature Relief Valve: MIL-V-13612, Type I,
with test lever.

4.5.5 Hose Bibbs: Bronze body with hand wheel. Inlet shall have inter-
hal threads. Outlet shall have 0.75 inch external hose threads.

4.6 Service Water Piping:

4.6. Service Water Piping shall be galvanized steel pipe, ASTM A53 or
A120, standard weight, zinc coated, threaded pipe with zinc coated, threaded
fittings, ANSI B16.3. Grooved end pipe may be used in lleu of threaded as
described in "Domestic Water Piping".

4.7 Service Water Valves:

4.7.1 Service water valves shall be the same as the "Domestic Water
Valves".
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4.8 Delonized Water Piping:

4.8.1 Deionlzed water piping shall be type 304 stainless steel tubing
conforming to ASTM A269, .049 wall, cold drawn, annealed, pickled and
passlvated with stainless steel compression fittings.

4.9 Delonlzed Water Valves:

4.9.1 Ball valves shall be 150 lb. WOG, 304 stainless steel
construction, TFE seats and seals, screwed connections, conforming to Federal
Specification WW-V-35.

4.10 Instrument Air Piping:

4.10.1 Instrument air piping shall be black steel, standard weight pipe
with screwed ends conforming to ASTM A53 or A120. Fittings shall be black
malleable iron, 150 pound steam, conforming to ANSI B16.3. Branch piping to
door operators shall be Type K copper tubing with compression fittings.

4.11 Instrument Air Valves:

4.11.1 Instrument air valves shall be the same as the "Domestic Water
Valves".

4.12 Miscellaneous Piping Materials:

4.12.1 Pipe Nipples: WW-N-351, except material shall be brass or bronze
for copper tubing.

4.12.2 Unions: ANSI B16.18 or B16.22 for copper tubing, and WW-V-531,
Class 1, Style B, for steel piping.

4.12.3 Flanges: ANSI B16.1, Class 125, or ANSI B16.5 Class 150.

4.12.4 Escutcheon Plates: One piece of split hinge type, pressed steel,
chromium plated.

4.12.5 Dielectric Connections: Provide at all connections between
ferrous and nonferrous piping materials.

4.12.6 Pipe Hangers and Supports: MSS SP-58 and SP-69, Type or 6,
except as specified or indicated otherwise. Insulated piping shall have
insulation protection shield Type 40. Support rods shall be steel. Finish of
materials shall be zinc or cadmium plated, except for uninsulated copper
tubing the finish shall be copper plated. Piping insulation is specified in
section entitled "Insulation of Mechanical Systems".

4.12.7 Water Hammer Arresters:
1010.

PDI WH-201, or ANSI A112.26.1, or ASSE
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4.12.8 Strainers: MIL-S-16293, Class 125, Style Y, and shall have blow
off outlet with pipe nipple and gate valve.

.12.9 Gages: GG-G-76, Class I, Style X, Type I, with 4.5 inch dlal,
brass or aluminum case, bronze tube. Scale range shall be suitable for the
intended service.

4.12.10 Thermometers: GG-T-321, Type II, Class 3. Scale range shall be
suitable for the intended service.

4.12.11 Water Meters: MIL-M-18294, Style A, register in gallons.

4.12.12 Water Temperature Regulating Valves: MIL-V-18433.

4.12.13 Vacuum’ Breaker: ASSE standard 1001 bronze body and internal
trim, full size orifice, disc float suitable for 212F, plain brass finish.

4.13 Treated Water for Dental Lab shall be the same as the "Domestic
Water Piping".

.I Treated Water for the Boiler Room shall be the same as the "Service
Water Piping".

5. FIXTURES: All fixtures and accessories herein specified shall conform
to WW-P-5I except as otherwise specified herein. Item "P" numbers correspond
with those indicated on drawings.

5.1 All stainless steel sinks shall be undercoated with sound
attenuating material.

5.2 All exposed piping shall be chrome plated brass piping. On all
fixture connections where nipples are required between copper pipe and fixture
connection, nipples shall be full iron pipe size with suitable adapters.

5.3 Flow control devices conforming to WW-P-5I/hA shall be provided in
the hot and cold water supplies to all lavatories, sinks, and showers. Flow
devices shall be adjusted for a flow rate of .75 GPM for lavatories, 2 GPM for
sinks and 3 GPM for showers.

5.4 Except as otherwise specified herein provide for all sinks provided
under other sections of the specifications: I/2" loose key stops, supply
pipes, I-I/2" cast brass "P" trap, waste pipe between tailpieces and trap,
waste to wall, flow control devices and escutcheons. All of the above shall
be chrome plated.

5.5 All wall hung fixtures shall be provided with commercial type chair
carriers to support these fixtures free and independent of wall. Carriers
shall be adjustable and provided with fixture support bolts, integral fittings
as required to accommodate piping arrangement indicated. Carriers shall be
installed concealed within walls or pipe chases provided. Carriers shall be

5. FIXTURES: At the end of the lead paragraph add the followinK:"Provide top valves in each supply to each fixture. The finish of pipe,fittings and accessories exposed to view all he chromium plated. Plasicor zinc alloy handles will not be permitte for faucets an4 valves."



provided with block base or short foot, block or foot shall be anchored to
structural floor system.

5.6 Fixture Schedule:

P-I WATER CLOSET

Water closet conforming to WW-P-541/9A. Vitreous china, elongated,
wall mounted, siphon Jet vortex action, slotted rim or lugs for
bedpan, I-I/2" top spud.

Chrome plated flush valve designed for quiet operation with large
dlaphram, vacuum braker, inlet opposite handle, I" screwdriver angle
stop, wall flange with speclal length tail-plece, less outlet and
spud nut to accommodate dlverter valve.

Diverter type bedpan cleanser model with adjustable flow nozzle,
threaded inlet, wall support, offset outlet flush pipe, spud nut and
flange.

White solid plastic seat, open front, less cover with support arms
and self-sustalnln hinge for elongated bowl.

P-2 WATER CLOSET

Water closet conforming to WW-P-541/1A. Vitreous china, elongated,
wall mounted, siphon Jet vortex action, I-I/2" top spud.

Chrome plated flush valve designed for quiet operation with large
diaphram vacuum breaker, inlet opposite handle 24" above closet, I"
screwdriver angle stop, wall flange, I-I/2" spud nut and flange.
Straight flush connection.

White solid plastic seat, open front, less cover with support arms
and self-sustainln hlne for elongated bowl.

P-3 WATER CLOSET

Same as P-2 without support arms.

P-4 URINAL

Urinal conforming to WW-P-541/2A vitreous china, wall hung siphon
Jet urinal with 3/4" top spud, intregal trap, extended shield, cast
iron wall hanger attached to chair carrier, and 2" back outlet.

Chrome plated, exposed flush valve designed for quiet operation with
large dlaphram, vacuum breaker, inlet opposite handle, 3/4" sorew-
driver stop, flush connection and couplln for 3/4" top spud wall
and spud flanges.
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P-5

P-6

P-7

P-8

P-8A

LAVATORY

Lavatory confoPmlng to WW-P-541/4A and supply fitting conforming to
WW-P-541-9A, 22 x 19 vitreous china, counter top, self rimming.

Fitting ledge, twin front overflows, template & mounting kit.

Chrome plated copper alloy single lever faucet, aerator, pop-up
drain fitting & adustable P-Trap.

LAVATORY

Lavatory conforming to WW-P-541/4A 20" x 18" vitreous china,
antl-splash rim, hole for soap dispenser, front overflow, faucet
holes on 8" centers, and concealed arm supports attached to chair
oarrlero

Combination supply and drain fitting with " wrist blade handles,
S.P.S. gooseneck spout, aerator, outlet not less than 5" above slab,
height to top of gooseneck above slab of fixture shall not exceed
9", drain with perforated metal grid.

LAVATORY

Lavatory conforming to WW-P-5411A 20" x 18" vltPeous china, anti-
splash rim, hole for soap dispenser, front overflow, faucet holes on
8" centers, and concealed arm supports attached to chair carrier.

Spread combination faucets on 8" centers, 4" spout, aerator, pop-up
drain.

SURGEONS LAVATORY & fittings conforming to WW-P-541/9A,

28" x 20" vitreous china, concealed arms for attaching to chair
carrier, front overflow, faucet holes for 4" centers.

Centerset faucet with gooseneck spout 5-3/8" above slab, 4" wrist
blade handles, aerator and cast grid drain.

SURGEONS LAVATORY & fittings conforming to WW-P-541/9A,

28" x 20", vitreous china, concealed arms for attaching to chair
carrier, front overflow, center faucet hole.

Gooseneck spout 6-3/8" above slab, aerator and cast grid drain.

Knee operated control valve, exposed montlng, wlth combination inlet
strainer check tops, tempered water outlet, pivot plate type on-off
control & rigid type wall support bracket.
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P-9

P-IO

P-11

P-12

SPECIMEN TOILET

SPECIMEN TOILET CONFORMING TO WW-P-541-/9A floor outlet, vitreous
china, siphon Jet aetlon, elongated bowl, I-I/2" top spud.

Chorme plated flush valve with large diaphram, vacuum breaker, inlet
60" above floor, inlet opposite handle I" screwdriver angle stop,
wall flange, I-I/2" spud nut and flange, straight flush connection.

Bedpan cleanser, self-closing, wall mounted, single pedal valve for
cold water only with integral stop, S.P.S. supply to wall with
screwdriver stop. Vacuum breaker elevated 7’-6" high. Three foot
rubber hose with non-drlp nozzle spray, escutcheon and wall hook.

White, solid plastic seat, open front, less cover, with self-
sustaining hinge for elongated bowl.

CLINIC SERVICE SINK

Flushing rim sink conforming to WW-P-541/9A. Vitreous china, siphon
jet action, wall mounted, integral trap, 4" wall outlet, 12"
stainless steel rim guards on front and sides.

Supply fitting with integral screwdriver stops, 6" elbow control
handles, spout with bucket hook and fork brace, inlets threaded
inside I-2" S.P.S.

Chrome plated flush valve with large dlaphram vacuum breaker, inlet
24" above sink, handle on front, I" screwdriver angle stop, wall
flange, I-I/2" spud nut and flange, straight flush connection.

SERVICE SINK

Service sink conforming to WW-P-541-5A. Vitreous china service
sink, size 24"x22" with 12" high back, stainless steel rim guards on
front and sides, perforated grid strainer.

Mixing faucet with vacuum breaker, 4-arm handles w/"C & "H" index
as, 3/4" hose thread on spout, adjustable wall brace, pail hook on
spout, I/2" female adjustable union couplings with integral stops.
All polished chromium plated.

PLASTER SINK W/PLASTER TRAP

All purpose sink conforming to WW-P-541/9A. Vitreous china sink
with Right-hand drain shelf, concealed arms for attaohlng to chair
carrier, perforated grid strainer.

Gooseneck faucet, 6" handles, aerator, 2" O.D. drain connection to
plaster trap.
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P-13

P-li

P-1A

Coated cast iron plaster trap with 2" side outlet located in upper
portion and 2" side inlet located in lower portion for a minimum
seal of 6", gasketed cover removable, galvanized steel basket and
copper screens, 2" chrome plated waste to wall and escutcheon.

INFANT’S BATH

Vitreous china wall hung infant’s bath, approximate overall
dimensions 38" long x 28" wide x 7" deep with nominal 8" high back,
shelf on left hand side sloped to tub, supplies wall mounted above
bath, front overflow and support arms attached to concealed ohalr
oarrler.

Spray nozzle with five foot rubber hose, vacuum breaker elevated
7’-6" above floor, concealed piping between vacuum breaker, hose and
control valve, wall hook, control valve in supply llne to hose,
supply spout, control valve in supply to spout and escutcheon.
Supply to spout and hose shall be concealed with control valve stem
through wall.

Pressure equalizing mixin valve conforming to WW-P-5I/TB for
concealed piping with integral strainer-check valves, screwdriver
stops and with a temperature range of 65F to 110F, polished chrome
plated handle and escutcheon plate.

COUNTER SINK, SINGLE BOWL

Stainless steel single compartment sink, self rim type for mounting
in custom built counter top. Sink shall have an approximate bowl
dimension of 19" x 15-I/2" x 12" deep and s.n overall dimension of
21-I/" x 20-I/", drain centered in bowl. Sink shall be
constructed of 18 gauge, type 302 stainless steel rlth No. finish,
all welded and/or seamless drawn with a minimum 5/8" radius corners.
All welds shall be ground flush and polished to match adjacent

surfaces.

Drain shall be provided with removable crumb cup strainer, stopper
and I-I/2" tailpiece, chrome plated I-I/2" cast brass ’P’ trap,
waste to wall and escutcheon to wall.

Supply fitting conforming to WW-P-5ql/9A, with " wrist blade
handles, gooseneck spout, aerator, outlet not less than 5" above
slab.

COUNTER SINK, SINGLE BOWL WITH DISPOSAL

Stainless steel single compartment sink shall be similar to P-lq

except with a heavy duty disposal.
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P-15

P-16

Disposal unit with 1-1//t HP, 80 volts, 60 Hertz, 3 phase, heavy
duty type, having a totally enclosed motor with built in overload
protection. Exterior top shall be stainless steel and fitted with a
rubber coupllng/adapter mounting. Grinding and cutting area shall
be lined with stainless steel. Grinding ring shall be internally
toothed, high carbon steel with a hard, heat-treated surface. Turn
table shall be stainless steel, balanced dynamically and fitted with
forged stainless steel, antl-jammlng impellers that eliminate the
need for motor reversing. Impellers shall incorporate tungsten
carbide tips and surgical steel shearing blades. Particle discharge
ports shall not increase in size through usage. Connection for
injecting water directly into the disposer. Disposal unit with a
stainless steel stand pipe, vacuum breaker, llne strainer, solenoid
valve shall be furnished loose for hook-up in the field. Disposer
switch and solenold valve shall be sultable for 120 volt operation.
Wiring will be provided under Section entitled "Interior Electrical
Systems".

Two (2) inch chrome plated cast brass "P" trap, waste to wall and
escutcheon.

Provide stops with handles in water supplies to unit and
escutcheons. All chrome plated.

SHOWER 2’-8" X ’-0"

Shower floor shall be one piece pre-cast terrazzo made of marble
chips cast in gray portland cement to product a compressive strength
of 3,000 p.s.i. Terrazzo surface ground and plished, air holes and
pits grouted and excess removed. Curbs shall be of size and shape
indicated. Drain body shall be cast integral, provided with caulked
lead connection and complete with removable chrome plated brass
strainer plate.

Showervalve conforming to WW-P-5I/TB pressure equalizing mixing
valve for concealed piping with integral strainer-check valves,
screw driver stops and with a temperature range of 65 degrees F. to
110 degrees F., polished chreme plated handle and escutcheon plate.

Chrome plated bent shower arm with escutcheon, I/2" male threaded
ends.

Ball Joint adjustable shower head with tamper proof volume
regulator.

SHOWER 3’-0" x 3’-0"

Shower floor, valve and accessories same as P-15
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P-7

P-18

P-19

P-20

P-21

P-22

SHOWER 2’-6" x 3’-0"

Shower floor, valve and accessories same as P-15.

SURGEONS SCRUB SINK

Surgeons scrub sink conforming to WW-P-5I/9A, Vitreous china, size
28 x 22. Rim sloped frcm front to back deck.

Gooseneck spout, 2" spray removable for sterilization, with chrome
plated tempered supply from knee valve to spout.

Knee action mixing valve, chrome plated supply pipes, screwdriver
stops, and escutcheons, painted iron wall support attached to chair
carrier.

Chrome plated waste with perforated strainer, with cast brass ’P"
trap, and waste to wall and escutcheon.

MOP BASIN 3’ X 3’

Basin shall be one piece pre-cast terrazzo made of marble chips cast
in gray portland cement to produce a compressive strength of 3,000
P.S.I. Terrazzo surface ground and polished, air holes and pits
grouted and excess removed. Curbs shall be of size and shape
indicated. Drain body shall be cast integral, provided with caulked
lead connection and complete with removable chrome plated brass
strainer plate. Provide anodized aluminum threshold with vinyl
insert.

Valve construction shall conform to WW-P-5I/SA. Mixing faucet with
vacuum breaker, lever handles, 3/" hose end rigid spout, adjustable
wall brace, pall hook on spout, I/2" flanged female adjustable ams
with integral stops, all polished chrome plated.

MOP BASIN 32" X 32"

Floor, valve and accessories same as p-19.

MOP BASIN 2’ X 2’:

Floor, valve and accessories same as P-19.

ELECTRIC WATER COOLER:

Electric self-contained water cooler conforming to 00-D-00566, wall
hung designed fop wheel chair use, with electric refrigeration
equipment located in cabinet above fountain deck. Minimum cooling
capacity of 6 GPH, from 80 degrees F. inlet water to 50 degrees F.
drinking water temperature in 90 degree F. ambient temperature.
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P-23

P-2

Hermetrically sealed refrigeration system using freon 12, I/8 HP
compressor motor, 120 volt, phase, 60 hertz. Finned tube
condenser, air cooled by fan. Cabinet and basin shall be stainless
steel. Cabinets to be mounted flush asalnst the wall, and all
plumbing and electrical connections to be concealed inside cabinet.
Self-closing bubbler valves shall be actuated by push buttons. Wall
hanger attached to chair carrier.

Three-eighth inch chrome plated supply pipe with wheel handle angle
stop and escutcheon.

One and one-fourth inch inlet, 1-1/4" x 1-1/2" female threaded
outlet, cast brass chrome plated "P" trap with waste to wall and
escutcheon.

COUNTER SINK-DOUBLE BOWL

Stainless steel double bowl sink, self rim type for mounting in
custom built counter top. Each compartment shall have an
approximate bowl dimension of 14" x 15-I/2" x 7-I/2" deep and an
overall dimension of 20" long x 33" wide, drain centered in bowls, a
4" minimum back deck ledge for mounting faucets. Sink shall be
constructed of 18 guaKe, type 302 stainless steel with No. 4 finish,
all welded and/or seamless drawn with a minimum 5/8" radius corners.
All welds shall be ground flush and polished to match adjacent

surfaces.

Drains shall be provided with removable crumb cup strainers,
stoppers and 1-1/2" tailpiece, chrome plated 1-1/2" cast brass "P"
trap, waste to wall and escutcheon to wall.

Supply fitting conforBlng to WW-P-541/9A, with 4" wrist blade
handles, gooseneck spout, aerator, outlet not less than 5" above
slab.

BATHTUB

Bathtub conforming to WW-P-541/9A, enameled cast iron, sllp
resistant, 66" long x 30" wide, pier type with outlet end built into
wall, over-rim dlverter spout, lever operated 2" pop-up drain with
overflow and cast iron "P" trap.

Spray nozzle with five foot rubber hose, vacuum breaker elevated
7’-6" above floor, concealed piping between vacuum breakers, hose
and dlverter spout, wall hook and escutcheons.

Pressure equalizing mixing valve confonatng to WW-P-541/TB for
concealed piping with integral strainer-check valves, screwdriver
stops and with a temperature range of 65F to 110F, polished chrome
plated handle and escutcheon plate.
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P-2A

P-25

P-26

BATHTUB W/BASE

Same as P-24 except tub to be mounted on enameled cast iron base.

PERINAL SITZ BATH

Perinal bath conforming to WW-P-5I/9A, vitreous china sitz bath,
with vitreous china pedestal for floor support, removable vinyl
overflow drain with 1-112 chrome plated cast brass "P" trap and
waste to wall, bell supply fitting, and escutcheon plates.

Pressure equalizing mixing valve conforming to WW-P-5I/TB for
concealed piping with integral strainer-check valves, screwdriver
stops and with a temperature range of 65F to 110F, polished chrome
plated handle and escutcheon plate.

3-1/2" or " diameter dial thermometer with wall flange for flush
wall mounting. Thermometer shall sense temperature in discharge
from pressure mixing valve.

BATH TUB

Bath tub conforming to WW-P-581/3A enameled cast iron, slip
resistant, 55" long x 23-1/2" wide, recessed, over-rlm diverter
spout, lever operated pep-up drain with overflow and cast iron "P"
trap.

Pressure equalizing mixing valve conforming to WW-P-5I/TB for
concealed piping with integral strainer-check valves, screwdriver
stops and with a temperature range of 65F to 110F, polished chrome
plated handle and escutcheon plate.

P-27

Chrome plated bent shower arm with escutcheon, 1/2" male threadedes.

Ball Joint adjustable shower head with tamperproof volume regulator.

LAVATORY STATION

Compact Stainless Steel Lavatory Station including I" x 16" sink
bowl, mlrror, fluorescent light fixture, storage cabinet, towel
dispenser, cup dispenser, soap dispenser, convenience outlet, and
stainless steel shelf. Backsplash extends full width and depth of
unit. Wiring devices U.L. listed, hospital grade. Fluorescent
fixture ballast low leakage type with a maximum leakage of 30 "UA"
for utilization with an isolated power system.
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P-28

P-29

P-30

P-31

Combination Supply and Drain Fitting conforming to WW-P-541/9A, with

4" wrist handles, SPS gooseneck spout, aerator, outlet not less than

5" above slab.

Drain shall be provided with 1-I/2" tailpiece, chrome plated 1-I/2"

cast brass "P" trap, waste to wall, and escutcheon to wall.

LAB SINK

Stainless steel single compartment sink, self-rlm type for mounting
in custom built counter top. Sink shall have an approximate bowl
dimension of 12" x 9-I/4" x 6" deep and an overall dimension of 15"
long x 15" wide, drain centered in bowl, a 4" minimum back deck
ledge for mounting faucets. Sink shall be constructed of 18 gauge,
type 302 stainless steel with No. 4 finish, all welded and/or

seamless drawn. All welds shall be ground flush and polished to
match adjacent surfaces.

Drain shall be provided with removable crumb cup strainer, stopper
and I-I/2" tailplece, chrome plated I-I/2" cast brass "P" trap,
waste to wall and escutcheon to wall.

Supply fitting conforming to WW-P-541/9A, with 4" wrist blade
handles, gooseneck spout, aerator, outlet not less than 5" above

slab.

WHEEL CHAIR SHOWER

Shower conforming to WW-P-541/7B. Nylon hand spray, adjustable
shower, 50" chrome plated slide bar with adjustable holder for hand

spray, 60" flexible chrome plated lined hose, inline vacuum breaker,
inline tamperproof volume regulator, I/2" connection with escutche-
on.

Pressure equalizing mixing valve conforming to WW-P-541/7B, for
concealed piping with integral stralner-check valves, screwdriver

stops and with a temperature range of 65 F. to 110 F., polished
chrome plated handle and escutcheon plate.

MOP BASIN 2’-0" x 3’0"

Floor, valve and accessories same as P-19.

WATER CLOSET S.S. PLXIMUM SECURITY

Water closet, stainless steel elongated bowl, integral seat wall

mounted, siphon jet vortex action, concealed I-I/2" top spud,
security mounting.
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P-32

P-33

P-34

Stainless steel wall mounted push button to operate concealed flush

valve with large diaphram vacuum breaker.

LAVATORY S.S. MXIMUM SECURITY

Lavatory, stainless steel, front overflow, security mounting. Oval
shaped, 13-I/4" x 10" x 5" deep with self closir tamperproof valves
with indexed H & C pushbuttons, reversible union supply connection,
integral stop and flow control and sanitary combination drinkin
bubbler/filler.

STAINLESS STEEL SCULLERY SINK

Stainless steel two compartment scullery sink with drain board at
each end, les and back. Each compartment shall have an approximate
inside dimension of 18" long x 24 " wide x 13-I/2" deep, drain
boards shall be approximately 19", 8" hiEh splash back, overall
dimension approximately 72" lon x 30" deep. Sink shall be
constructed of 16 gaue, type 304 stainless steel with No. 4 finish,
sides and front edges shall be raised and slope down to drain board
and sink compartments, drain board shall be channel reinforced and
slope down to sink compartments, a minimum 2" deep space shall be
provided behind splash back to allow for piping, each sink compart-
ment shall be sloped to I-I/2" diameter drain, unit shall be sup-
ported on 4 stainless steel pipe legs with a minimum diameter of
I-1/2" and with adjustable foot supports. Sink shall be all welded
and/or seamless drawn construction with a minimum 5/8" radius
corners in sink compartments and dividers between compartments. All
welds shall be ground flush and polished to match adjacent surfaces.

Drains shall be provided with removable crumb sup strainer, stopper
and I-I/2" tailpiece. Continuous waste with 2" chrome plated cast
brass "P" trap, waste to wall and escutcheon.

One (I) mixir faucet conformir to WW-P-541/5A with lever handles,
vacuum breaker, swine spout with aerator, flaneed female adjustable
supply arms with integral stops in supply arms, all polished chrome
plated.

EMERGENCY SHOWER AND EYE WASH FOUNTAIN

Emergency shower conformine to WW-P-541/TB. Horizontal supply,
instant action, stay open valve, nylon pull rope 60" lonE, chrome
plated upper rope guide and lower tie bar, satin chrome cast-brass
shower head. Do not provide volume regulator.

Eye wash fountain conforming to WW-P-541/7B. Hand operated,
stay-open valve, vitreous china or stainless bowl, two aerated spray
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outlets, wall brackets, I-I/2" waste outlet, tallplece, I-I/2" cast
brass chrome plated "P" trap with 17 gauge tubing waste to wall and
escutcheon.

P-35 WASHING MACHINE CONNECTION BOX

P-36

Furnish and install domestic type washing machine connection box
consisting of two 3/4" angle valves with female threaded inlet and
male threaded outlet, and one I-I/2" drain connection. Box to be
recessed in wall where indicated on drawings.

WALL HYDRANT

Cast bronze, non-freeze wall hydrant with 3/4" outlet, Integral
backflow preventer, pressure relief valve, and vacuum breaker.

P-37 BARIUM TRAP

Cast aluminum solids interceptor with porcelain finish inside,
bottom access, fixture trap type with I-I/2" threadec onnections,
gasketed sediment bucket with baffles, removable screen support and
bronze screens.

6. ROOF AND FLOOR DRAINS:

6.1 Roof Drains:

6.1.1 Roof drains shall be heavy pattern cast iron type with integral
flanges and shall be complete with bee hive or dome shaped cast iron strainer,
deck clamp, insulation extension sleeve, calked bottom outlet and a
waterproofing clamp device. Strainers shall have a minimum free area equal to
twice the drain outlet area. Gravel stops shall be cast iron bolted to drain.

6.1.2 Expansion Joints: At locations where the vertical section of
downspout piping between roof drain and connection to horizontal piping is
greater than 20-inches, the roof drain(s) shall be furnished with integral
expansion Joints. At all other locations, furnish an expansion Joints. At
all other locations, furnish an expansion Joint in the vertical sections of
downspout piping Just below the horizontal offset from roof drain(s).
Expansion Joints shall be cast iron with brass for copper expansion sleeve
having a smooth bearing surface working freely against a graphite saturated,
round, braided, asbestos packing ring held in place and under pressure of a
bolted gland ring, forming a water- and air-tight flexible Joint.

6.2 Floor Drains:

6.2.1 General: Floor drains shall be in accordance with ANSI A112.21.1.
except where otherwise specified below and the minimum free area of all
strainers shall be in accordance with Table 5.2.

05-77-7526
15401 20



6.2.2 Where floor drains are shown connected to acid resistant pipe, the
floor drain bodies and traps shall also be acid resistant, floor drain bodies
shall be constructed of high silicon bronze or cast iron, traps shall be
constructed of same material as acid resistant pipe in lieu of cast iron
bodies and trap specified. Section of pipe between floor drain and trap shall
be acid resistant.

6.2.3 Where floor drains are indicated as FD/FT (floor drain with funnel
strainer top), furnish a funnel 6-inches high x 6-inches diameter at top,
attached funnel to strainer. Funnel shall be constructed from same material
and with same finish as specified for floor drain strainer.

6.2.4 Type "A" floor drain (located in mechanical equipment area) shall
be cast iron, two piece body with double drainage flange, non-puncturinE
flashinE collar, weepholes, bottom outlet, inside caulk connection, round top,
heavy duty, loose set, anti-tiltln grate with perimeter drainage slots. Trap
shall be cast iron deep seal "P" trap.

6.2.5 Type "B" floor drains (located in all areas except mechanical
equipment rooms) shall be cast iron, two piece body with double drainage
flar4e and weepholes, non-puncturin flashing collar, bottom outlet, inside
caulk connection and adjustable satin nickel bronze round strainer. Trap
shall be cast iron deep seal "P" trap.

6,2.6 Type "C" floor drains (where indicated on drawings) shall be same
as type "B" with I/2" IPS primer tapping. A trap primer with vacuum breaker
shall be installed in the cold water supply as shown, and connected to the
drain.

6.2.7 Type "D" floor drains (where indicated on drawings) shall be cast
iron floor sink, 12" x 12" x 8" deep with cast iron half floor grate, dome
strainer or outlet, floor flange and inside caulked outlet. Cast iron deep
seal "P" trap with top inlet for inside caulked outlet, spigot outlet, and
adjustable caulked cleanout.

6.2.8 Type "E" can wash drains (where shown on the drawings) shall be
cast iron with double drainage flaage and weepholes, bottom outlet, inside
caulk, round top, removable sediment bucket so deslgned that grate cannot be
installed without bucket in position, and bronze adjustable spray nozzle
assembly.

7. AIR COMPRESSORS, RECEIVERS AND OUTLETS FOR INSTRUMENT AIR SYSTEM
(100 PSIG):

7.1 Duplex air compressor unit shall be complete with tank, (2)
two-stage compressors, belt drive and guards, controls, motor starters, safety
valves, gauge, automatic drain valve, alrcooled after cooler, air intake
filters and silencers, valved outlet, and supporting feet. Capacities and
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characteristics shall be as indicated. Compressors shall be tank mounted, and

completely piped and wired, conform to MIL-C-1387q, Type I, Class I.

7.2 Each compressor shall be pressure lubrlcated with automatic low oil

level protection. Each compressor shall be controlled by a pressure switch

for start-stop operation and shall have an oil pressure operated starting

unloader. The pressure switches shall be adjustable through a minimum range

of 50 to 150 PSIG with a minimum differential between switch make and break of

8 PSI. Each aftercooler shall be factory assembled, mounted, and piped on the

compressor tank.

7.3 Air receiver shall be of size indicated, designed for 125 PSIG

working pressure, constructed in accordance with the ASME code for Unfired

Pressure Vessels and shall bear the ASME stamp. Each receiver shall be hot

dipped galvanized inside and outside and shall be provided complete with code

relief valve, automatic drain valve, openings indicated and inspection hand-

hole.

7.q The NEMA-12 duplex electrical control cabinet shall contain fusible

disconnect switches, 120 volt control transformer, control pressure switches,
magnetic motor starters, manual selector switch for selection of lead-lag

motor, overload relays and reset switches for all three phases, hand-off-auto-

matic selector switches, and safety disconnect in the door. The controls

shall stop and start the air compressors based on air pressure. Both compres-
sor shall be capable of starting if demand requires. A manual selector switch

shall determine the lead compressor.

7.5 Air Dryer: The air dryer shall be a packaged refriger_ated type, of

a capcity as indicated, producing an air supply dew point of -10 F. at atmos-

pheric pressure. The unit shall be provided complete with heat exchanger

integral refrigerant compressor, automatic controls, automatic moisture trap,

integral piping and wiring, refrigerant charge, and cabinet suitable for wall

mounting. Refrigeration unit shall operate continuously with self-regulating

temperature controls. Provide a coalescing oil filter on dryer discharge.

7.6 Air hose and outlets: Provide 25 feet of air hose with fittings at

each 100 pound outlet station shown as indicated. Air hose shall be II inch

I.D., 15/32 inch O.D. rated at 200 pounds workir pressure. Fittings shall be

quick disconnect type and shall consist of a female and male brass socket.

Provide each outlet with shut-off valve. Outlets to terminate 8 inches above

floor. Supply one flow controlled (30 PSI) air blow gun in each equipment

room, and each penthouse for connection to the hose.

7.7 The air compressor for public works building shall be as described

in 7.1 through 7. above, except only one compressor shall be furnished. The

unit shall be 7-I/2 HP, q60/3/60, 39 cfm free air at 100 psig, with 80 gallon

horizontal receiver.
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8. DEIONIZERS:

8.1 Deinonizers indicated Type shall be ultrapure mixed bed cartridge
type deionizer having a capacity of 1230 grains as N CL (1050 as C CO).
Two-thirds capacity of cartridge shall be million Ohm waer with a pH f .8to 7.2 largely free of silica and CO Pressure drop across cartridge shallnot exceed one PSIG at 10 GPH flow. it shall consist of a head having inlet
and outlet water connection, a purity monitor mounted in head, canister bodywith clamp and gasket, removable mixed bed cartridge and wall mountingbracket. Unit shall be suitable for 100 PSIG working pressure. Provide ashut-off valve, and union on water inlet and faucet on outlet.

8.1.1 Purity monitor shall have a direct reading meter with scalecalibrated from 0 to 15 PPM (ionized impurities) with equivalent reading inohms resistance from 25,000 to infinity. Unit shall be supplied with cord andplug for 120 volts, 60 Hertz.

8.2 Deionizers indicated Type 2 shall be ultrapure mixed bed deionizer9" diameter exchange tank having a total capacity of 12,500 grains based onmegohm end point. Deionizer shall contain 0.4 cubic foot of anion resinhaving a capacity 18,000 grains, 0.9 cubic foot of cation resin having a
capacity of 12,5000 grains, total of 1.3 cubic foot. Unit shall be designedfor flow rate of 5 GPM maximum. Deionizer tank shall have inlet and outletwater connections, and shall be suitable for a minimum of 109 PSIG workingpressure. Provide shut-off valves and unions on water inlet and outlet.Piping and accessories on effluent side shall be as specified for delonizedwater. 8.2 Delonigers indicated Type 2 In the fifth line chae"12,5000" tO "12,500".

8.2.1 Provide one purity meter and electronic water sterilizer in thecommon effluent llne fromeach group of deionizers.

8.2.2 Purity meter same as specified for Type deionizer except shallhave accessories as required for mounting in deionized water piping.

8.3 ELECTRONIC WATER STERILIZER: Electronic water sterilizer shall havea capacity of 20 gpm when. utilizing deionizlng water. The ultra-violet lampsare not to be immersed in water, but passed through fused quartz sleeves. Thewater shall be forced to spin over the quartz sleeves housing the highintensity ultra-violet lamps. The high intensity ultra-vlolet lamp shall havea rated llfe of 7,500 hours. Sterilizer chambers and all wetted parts are tobe constructed of Type 304 stainless steel. Cabinet shall be 20 gauge steelwith baked enamel finish. On-Off switch and indieatlng light shall be
installed in panel front. Installed sterilizer in horizontal position.Wiring will be provided under section entitled "Interior Electrical Systems".

8.4 DEIONIZED WATER STORAGE SYSTEM:

8.4.1 Deionized water storage tank shall be vertical deisgn, 304stainless steel, 100 gallon capacity, complete with angle legs, level control,drain valve, vent filter distribution pump with by-pass to tank, and a
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sterilizer as described hereinbefore, except suitable for tank installation.

The pup shall be centrifugal type, 316 stainless steel with viton gaskets and
mechanical seals. Motor shall be 460/3/60. A low level cut-off shall be

provided to protect the pump.

NOTE: An in-line sterilizer is not required with the deionlzer-storage
tank system.

8.4.2 Deionized water faucet with wall flange, I/2" female inlet, angle
body, serrated nozzle, four arm handle with white index button indicating III,
interior of valve to be silver plated and exterior to have polished silver
plate with clear epoxy coating. Valve not to be self closing type. Install
where indicated on drawings.

9. REDUCED PRESSURE BACKFLOW PREVENTORS:

9.1 Backflow preventors shall be of the reduced pressure principle type
conforming to the applicable requirements of AWWA standard C506. A
Certificate of Full Approval or a current Certificate of Approval shall be
furnished for each design, size and make of backflow preventor provided. The
certificate shall be from the Foundation for Cross-Connectlons Control
Research, University of Southern California, and shall attest that design,
size and make of backflow preventor has satisfactorily passed the complete
sequence of performance testing and evaluation. A Certificate of Provisional
Approval will not be acceptable.

10. DOMESTIC WATER BOOSTER PRESSURE SYSTEM:

10.1 Provide a three-pump factory fabricated water pressure booster
system capable of automatically providing constant system pressure and flow
rate indicated.

10.2 Pumps shall be constant speed short coupled vertical multistage
diffuser type and shall have stainless steel shafts, water lubricated bronze
radial bearings, mixed flow enclosed bronze impellers statically and
dynamically balanced and flanged bowl assembly with glass lined diffusers.

Pump barrels and discharge heads shall have a corrosion inhibiting lining.
Each pump shall have a sleeve mounted single mechanical shaft seal factory
guaranteed for one year. The seal shall be replaceable without motor or pump
disassembly or disturbing the piping connections. Pump discharge head shall
be fabricated of steel with continuous by-pass for low seal pressure. Pump
capacities and TDH shall be as indicated.

10.3 Motors shall be vertical hollow shaft typ suitable for 460 volt, 3
phase, 60 cycle service, and shall be rated at 40 C ambient. These pump
motors shall conform to motor requirements in section entitled "GENERAL
REQUIREMENTS, MECHANICAL" and shall operate within the available service
factor at any point on the pump capacity-head curve.
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10.4 System pressure shall be maintained by five year factory guaranteed
pilot operated diaphragm type combination pressure regulating and non-slamcheck valve on each pump discharge line. Maximum permissible response time to
reach and stabilize under an instantaneous pump load change of 50% shall beone second for regulating valves 2-I/2" and smaller and two seconds for 3" and4" valves.

10.5 Provide a single enclosure shadow box type power and control panel,base mounted. Enclosure shall be steel and exterior shall be bonderlzed,double prime coated, and furnished with an oven-baked enamel. Panel shall befou bay NEMA 12 construction with all openings fully gasketed and eachcompartment physically isolated. Three compartments will be for pumps, eachcompartment shall include starter, fused disconnect switch with externaloperating handle, contactor, three leg overload protection, running light andmultiple position motor control switch. The fourth compartment shall houseall necessary control components and include 115 volt transformer of adequatesize, with control power switch, indicating lights, relays, audio-visual alarmsystem and other necessary controls. Alarm shall signal low suction, lowsystem and system over-pressure conditions. Provide additional dry contactsfor remote indication of these alarms. Each condition shall have itsrespective light, plainly marked. Alarm silence button shall be included.The enclosure shall require only one power connection. All of the above shallbe factory internally prewlred and tested in accordance with the provisions ofthe National Electric Code.

10.6 System shall include individual 4-I/2" pressure gauges for pumpsand for indicating system and suction pressures, all flush mounted in amatching shadow box gauge panel directly above the power and control panelplus all necessary pressure and flow switches to properly control pumpsequencing. Also included ape pressure switches for abnormally low suctionand low and high system pressure to protect pumps and activate audio-visualalarm system. Low suction pressure switch shall be auto-reset and shall shutoff all pumps. Low system and system over-pressure swltehes shall be manualreset. Controls shall be supplied to manually alternate pumps #2 and #3.Each pump casing, or barrel, shall be fitted with a separate prewiredtemperature probe and approved electric purge valve installed immediatelyupstream of each PRV with manifolded drain piping. Common purge valve ondischarge header not acceptable.

10.7 Pump Sequencing shall be controlled by flow sensing device locatedin the pump discharge header and shall sequence the pumps as follows: Pump #Ishall run continuously. As flow demand approaches the capacity limitations ofptap #I the flow switch shall bring in pump #2. If flow requirements continueto increase beyond capacities of the pump #I and pump #2 the flow switch shallbring in pump #3. As capclty requirements decrease the pumps shall cycle offin reverse sequence. Time delay relays shall be provided to prevent shortcycling of pumps. Also, the cut-off point of each pump shall be at a flowrate less than the cut-on point.
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10.7.1 System shall include a by-pass between the suction and discharge
headers. The by-pass is to include a silent type check valve and two shut-off
valves plus a pressure switch to shut down the system when the suction
pressure reaches the system discharge pressure and to bring the system back on
the line when the suction pressure drops to a point 2 PSIG below desired
system pressure. A time delay relay shall be incorporated into the control
system to prevent short cycling.

10.8 The entire booster system shall be factory fabricated on a common
structural steel stand with al interconnecting piping and wiring completed and
operationally tested prior to shipment. Complete package shall also include
isolation valves on the suction and discharge of each pump, galvanized steel
suction and discharge pipe manifolds, as well as copper tubing with shutoff
cocks for gauges and pressure switches. The only field connections required
shall be system suction and discharge, one power connection at the control
panel and connections for remote alarm indication.

10.9 The factory shall certify in writing the water pressure booster
system and its component parts have undergone a complete electric and
hydraulic test prior to shipment. Test shall include a system operating flow
test from 0 to 100% design flow rate under indicated suction and net delivery
pressure conditions. Certification shall include copies of test data as
recorded by X-Y plotter. Pump tests shall be in accordance with Hydraulic
Institute Standards.

10.10 The internal multistage pumping assembly and pressure regulating
valves shall be guaranteed five years from date of shipment against defective
material and workmanship. The system as a whole shall be guaranteed, in
writing by the manufacturer for a period of one year from date of shipment
against defects in design, materials or construction. All components shall be
furnished by a single manufacturer of established reputation and the system
shall be a standard catalog product of the manufacturer.

10.11 The service of a factory trained representative shall be made
available at site to inspect installtion, start up and instruct operating
personnel.

10.12 Power wiring, and wiring to remote alarm including remote alarm
indication will be provided under section entitled "Interior Electrical
Systems", and "Energy Monitoring and Control System".

11. DOMESTIC WATER HEATERS:

11.1 Steam Fired Heaters: Storage tanks shall conform to MIL-T-12295,
Type II or IV, Class I, Style B. Heaters shall be suitable for use with the
storage tanks. The units shall be of a size as indicated, complete with all
control valves, relief valves, circulation pumps, and other accessories
required for a cmpletely packaged system.
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12. PUMPS: Manufacturer’s certified pump test curves showing the char-
acteristics of each pump over the entire operating range shall be submitted
for approval together with complete catalog data necessary to determine
compliance with the specification. Submittals shall indicate actual diameter
of impeller being furnished.

12.1 Water Pumps: MIL-P-17552, Type I, Style 2, mechanical seals and
drip-proof electric motors. Lifting attachment shall be provided on pumpslarger than 2 horsepower,.

12.2 Sump Pumps: Submersible type, factory assembled and tested for
operation under water. Pump shall be complete with float switch, cast-iron
casing, bronze impeller, sealed heavy duty ball bearings, stainless steel
shaft, water-cooled, hermetically sealed motor, built-in automatic reset
thermal protection, and waterproof three conductor cables and grounding plugs.

13. DENTAL CLINIC WATER SOFTENER:

13.1 The water softener shall be of the type, size and arangement
indicated. Raw water analysis shall be as shown in Article 8.3.1 of sectionentitled "Steam Boilers and Equipment,,. When operating under the indicated
design conditions the unit shall reduce the effluent hardness to 0-5 mg/liter.

13.2 Zeolite Water Softener: The water softener shall conform to
MIL-W-17121 and shall have automatic controls. The softeners shall be
equipped for a sodium cycle. Each softener tank shall be provided with an
operating valve to permit the regeneration of one tank while the other is in
service.

14. ELECTRICAL MOTORS AND CONTROLLERS: Shall be furnished with their
respective pieces of equipment; and shall conform to and shall have allelectrical connections provided under section entitled "Interior ElectricalSystems"; and shall be provided with maximum of 120 volt control holdingcircuits. The cost of providing additional electrical service and relatedwork shall be included under this section when motors and equipment furnishedare larger than sizes indicated.

15. INSTALLATION:
Code.

Shall be in accordance with the Standard Plumbig

15.1 Cleaning and Protection of Piping: Before being placed inposition, pipe and fittings shall be cleaned carefully. Piping shall be
maintained in a clean condition. All buried piping in corrosive soil or fillmaterial shall be protected against external corrosion by coating withcoal-tar enamel protective coating (AWWA C203).

15.2 Domestic Water Piping: Shall not be placed in the same trench assanitary or storm drainage piping. Excavation and backfilling of trenchesshall be as specified in section entitled "Earthwork.
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15.3 Hub and Spigot PipitS: Shall be laid with hub ends pointing up

grade. Pipe shall be graded carefully and shall be supported firmly and

uniformly at its proper elevation and grade. Adjacent lenEths of pipe shall

be adjusted with reference to each other; blockin or wedgin between hub and

spigot will not be permitted. Spigots shall be adjusted in hubs so as to give

a uniform space all around. Open ends of pipe shall be closed by a watertight

pluE at the end of each day’s work.

15.4 Types of Joints:

15.4.1 Caulked Joints: Hub and spigot joints in cast iron pipe shall be

firmly packed with oakum or hemp, and filled with one pouring of molten lead

not less than one inch deep and not to extend more than one eight inch below

the rim of the hub.

15.4.2 Rubber Gasket Joints: Insert gasket (ASTM C564) in the hub.

Lubricate inside of gasket and push spigot end of pipe into the gasket until

seated.

15.4.3 Hubless Coupling Assembly: Ends of pipe shall be cut square and

as smooth as possible. Pipe and fittings shall be inserted into the sleeve

and firmly seated against the center rib or shoulder of the gasket. The band

tighenlng device shall be tightened to 60 inch pounds with a calibrated torque

wrench specially designed for the purpose and preset at 60 inch pounds. The

bands on the two band shield and the inner bands on the four band shield shall

be tightened alternately and firmly to not less than 60 inch pounds. Then the

outer bands on the four band shield shall be tightened in like manner.

15.4.4 Mechanical Joints for Cast Iron Piping: Shall be installed in

accordance with AWWA C600 and shall be anchored in accordance with NFPA 24.
Sixteenth and sharper bends, tees and dead ends of pipe shall be securely
blocked in the direction of flow with poured-in-place concrete bearing solidly

against the pipe.

15.4.5 Threaded Joints: Shall conform to American National Taper Pipe

Threads (ANSI B2.1). Provide pipe joint cement and apply to male threads

only.

15.4.6 Soldered Joints: Clean and brighten the outside surface of the

ends of the copper tubing which will fit into the fittings, and the inside of

the fittings with steel wool or fine emery cloth. Apply a thin coat of

non-corrosive flux or soldering paste on the cleaned portions of both tubing

and fittings. Insert tubing to the full depth of the fitting, then solder

with 50-50 lead-tln solder.

15.4.7 Acid Pipe Joints: Shall be made with a bolted compression type
stainless steel coupling device with contoured acid resistant elastemer

compression ring and a fluorocarbon polymer inner ring seal as recommended by

the pipe manufacturer.
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15.4.8 Union Type Connections or Unions:
connections to all fixtures and equipment.

Shall be provided at piping

15.5 Water Hammer: Install water hammer arresters as close as possibleto quick acting valves in water piping.

15.5.1 Water Hammer Arrestors: Size and install in accordance with PDIWH-201, or ANSI A112.26.1, or ASSE 1010.

15.6 Water Systems: Install with piping sloped towards the mainshut-off valve or lowest fixture.

15.7 Water Valves: Install in accessible places with hose bibb on thebuilding side of the main shut-off valve. Provide shut-off valve in eachwater supply to each fixture not provided with stop valves.

15.8 Sanitary and Storm Drainage Systems: Horizontal piping shall beinstalled at uniform slopes of eighth inch per foot for pipe sizes 3 inchesand larger, and quarter inch per foot for pipe sizes less than 3 inches.Changes in direction of piping shall be made by the appropriate use of 45degree wyes, quarter, sixth, eight, or sixteenth bends, or by a combination ofthese or equivalent fittings. Provide separate P-trap with cleanout for eachfixture and drain which does not have integral trap. Vent stacks shall beextened to not less than 12 inches above the roof and shall be secured invertical position.

15.9 Fixtures: Install fixtures level and in proper alignment withreference to adjacent walls to afford easy access for cleaning each fixtureand the area about it. Floor outlet fixtures shall have connection betweenfixture outlet and floor flange sealed with rubber or wax ring, and shall besecured to floor flange with bolts. Roll of fixture setting putty shall beapplied to bottem rim of fixture in order to form a water tight joint betweenthe fixture and floor. Exposed heads of bolts and nuts shallbe chromiumplated hexagons with round tops. Bolts and screws shall be 0.25 inch diameterand of sufficient length with hexagon heads. Through bolts shall have 0.125inch steel plates, 6 inches wide by not less than 24 inches long, at the backside of the wall with washers and nuts. Fixtures and appurtenances shall besecured as follows:

15.9.1 Solid Concrete and Brickwork: Expansion bolts of a lengthsufficient to extend not less than 3 inches into concrete or brickwork.

15.9.2 Terra Cotta: Toggle or through bolts.

15.9.3 Wood: Hexagon head wood screws.

15.9.4 Gypsum: Through bolts.

15.10 Access Panels: As required for convenient access to shut-offvalves and control devices, shall be furnished under this section of the
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specifications and shall be located and sized to provide proper access. They

shall be installed by the appropriate trade. Access panels shall be prefab-

ricated steel units consisting of a preformed angle or channel frame with a

hinged or snap-on cover with spring catch or turn-latch. The wlde-leg or

flange of the frame section shall be perforated, or may extend into expanded

metal wings to provide a key for plaster. Frames shall be not less than No.

16 US gage steel. Covers shall be not less than No. 14 US gage steel. Panels

shall be factory primed with rust inhibitive paint.

15.11 Identification Plates and Tags: Equipment, gages, thermometers,

valves and controllers shall be provided with 3 by 5 inch plates or tags
numbered and stamped for their usage. Plates and tags shall be of brass or

suitable nonferrous material and shall be securely mounted or attached.

Plates and tags shall show the following information:

a. Manufacturer, Type and Model Number.

b. Contract Number and Accepted Date.

c. Capacity or Size.

d. System in which Installed.

e. System Which it Controls.

15.12 Disinfection: Water piping shall be disinfected in accordance

with AWWA C601. Piping system shall be filled with solution containing

minimum of 50 parts per million of available chlorine and allowed to stand for

minimum period of 24 hours. Solution shall be flushed from system with clean

water until maximum residual chlorine content is not greater than 0.2 parts

per million.

16. FIELD TESTING: Before final acceptance of the work, each system

shall be tested as in service to demonstrate conformance with the contract

requirements. The following tests shall be performed in addition to the tests

specified in the Standard Plumbing Code. All defects in the work provided by

the Contractor shall be corrected by him at his own expense, and the tests

repeated until all work is in accordance with contract requirements.

Contractor shall furnish instruments, connecting devices and personnel for the

tests.

16.1 Domestic Water Piping: Hot and cold water piping shall be

subjected to a hydrostatic pressure test of 100 psig for two hours.

16.2 Sanitary and Storm Drainage Piping: Before the installation of any

fixtures, the ends of each system shall be capped and all lines filled with

water to the roof and allowed to stand until a thorough inspection has been

made. After the plumbing fixtures have been set and their traps filled with

water, the entire sanitary system shall be subjected to a final air pressure

test of not more than one inch water column, and a smoke or peppermint test.
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The air and smoke test must be made with an approved smoke testing machine,
which must show a clear passage of smoke and air throughout the entire system,
and the entire system must be proven absolutely tight under such test.
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SECTION 15402. VACUUM CLEANING SYSTEMS

1. APPLICABLE PUBLICATIONS: The following publications of the issues

listed below, but referred to thereafter by basic designation only, form a

part of this specification indicated by the references thereto:

1.1 Federal Specification:

WW-P-491B Pipe Fittings, Cast-iron, Drainage.

1.2 American National Standards Institute (ANSI) Publication:

B15.1-1972 Mechanical Power Transmission Apparatus, Safety Standard

for.

1.3 American Society for Testing and Materials (ASTM) Publication:

A120-72A Black and Hop Dipped Zinc-coated (Galvanized) Welded and

Seamless Steel Pipe for Ordinary Uses.

1.4 National Electrical Manufacturers Association (NEMA) Publications:

ICS-1970 Standard for Industrial Control

2. General:

2.1 Extent of Work: The work consists of providing a wet vacuum

cleaning system, complete and ready for operation.

2.2 General Requirements: General requirements include those specified

in Section entitled "General Requirements, Mechancial" and the additional

requirements specified herein.

2.3 Supports, hangers, anchors, sleeves and plates shall conform to

Section entitled "Supports and Sleeves."

2.4 Couplings motor shafts, gears or other moving parts shall be fully

guarded, in accordance with ANSI B15.1 "Safety Code for Mechanical

Power-Transmission Apparatus." Guard parts shall be rigid and suitably

secured and be readily removable without disassembling the guarded unit.

2.5 The equipment is intended for stationary installation and shall

permit as many as three operators to clean simultaneously when using 25’

lengths of I-I/2" diameter hose and cleaning attachments.

3. SUBMITTALS:

3.1 Submittals Required: Shop drawings, manufacturer’s data and

certificates for equipment, materials, finish and pertinent details for each

system shall be submitted and approved before procurement, fabrication or
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delivery of such items to the job site. Partial submission will not be

acceptable. Descriptive data shall be anotated to show the specific model,
type and size of each item the Contractor proposes to furnish. The submittal

requirements of section entitled "General Requirements, Mechanical", applies

to the following lists. Items in the following lists which are followed by
(CO) shall be approved by the Contracting Officer.

3.2 Manufacturer’s Data:

Valves (CO)
Inlets (CO)
Vacuum Producer including all controls (CO)
Separator and accessories (CO)
Hose and cleaning tools (CO)

3.3 Certificates: Submit certificates from the manufacturer attesting.
that each of the following items conform to all requirements of this

specification and of reference publications.

Pipe and fittings (CO)
Vacuum Producer (CO)
Separator (CO)

3.4 Manufacturer’s Recommendations: Where installation procedures or
any part thereof are required to be in accordance with the recommendations of
the manufacturer of the material being installed, printed copies of these
recommendations shall be furnished to the Contracting Officer prior to
installation. Installation of the item will not be allowed to proceed until
the recommendations are received. Failure to furnish these recommendations
are received. Failure to furnish these recommendations can be cause for

rejection of the material.

4. Pipe and Fittings:

4.1 Wet Vacuum Cleaning System: Pipe for wet vacuum cleaning system
including vacuum exhaust vent shall be zinc-coated, Schedule 40, screw-jolnt
steel pipe conforming to ASTM A120, with black cast iron, screwed, drainage
fittings conforming to WW-P-491. All fittings shall be long pattern, except
where conditions prevent the use of long pattern, short pattern fittings may
be used.

4.1.1 Flanges at point of connections to equipment shall be 150 pound
conforming to ANSI B16.5, Class 150.

4.2 Clean out plugs shall be provided at all changes of direction

greater than 45 degrees.
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5.2 At those locations At the end of this paragraph addothe
following: "The wet vacuum outlet shall be held in place by anchoring

in such a manner that the outlet and piping connected thereto does not

move when plugging in or plugging out of plck-up hose."

5. VALVES AND INLETS (OUTLET):

5.1 All valves and inlets shall be the product of the vacuum equipment
manufacturer and shall be installed in accordance with the manufacturers

recommendations.

5.2 At those locations indicated on the plans, install a flush mounted

wall inlet valve suitable for use with I-I/2" diameter hose and accessories.
These valves shall be of forged brass with nickel plated cover plates.

6. VACUUM PRODUCER:

6.1 The vacuum producer shall be plate steel construction, one piece, of
the multi-stage oentrlfugal turbine type. Impeller clearances shall be no
less than I/8" through-out to prevent injurious wear. The vacuum producer
shall be built in standard overhung design with the impellers mounted directly
on the extended motor shaft.

6.2 An exhaust silencer shall be supplied and mounted directly on the
exhaust of the vacuum producer.

6.3 An electrically operated fully-modulating antl-surge control shall
be supplied and installed on the intake side of the vacuum producer to prevent
machine surge when operating in low load condition. Controls for the
anti-surge valve shall be mounted in NEMA enclosure and the valve itself
NEMA 4.

6.4 The motor shall be capable of operating continuously, and shall be
suitable for operation on 460 volt/3 phase/60 hertz current. The power input
to the motor under normal operating condition shall not exceed the motor
rating.

6.5 Each turbine unit shall be mounted on insulating pads provided by
the turbine manufacturer. Pads shall not require bolting or fastening to the
floor.

6.6 Installation of electrical wiring and equipment shall be in
accordance with Section entitled "Interior Electrical System".

7. HOSPITAL TYPE WET SEPARATOR:

7.1 The system shall be furnished with 24" diameter centrifugal hospital
type wet separator, and shall have provisions for adding liquid disinfectant,
and for water flushing to sewer line. The separator shall be constructed of
sheet steel, no less than 16 gage, and shall be hot dip galvanized after
fabrication.

7.2 The separator shall be equipped with two tangential water inlets
with lever operated spring closing valves for flushing to sewer through a four
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inch (minimum diameter) lever operated drain valve attached flush with the
bottom of the separator.

8.1
system

3-

ACCESSORIES:

The following hose and accessories shall be furnished as part of the

25 feet of Heavy duty plastic wire reinforced I-I/2" hose with couplings.

3 1295 aluminum floor handles with swivel elbow joints

3 15" wide squeegee tools for wet floor cleaning

3 Cast aluminum hose racks

9. FABRICATIONS OF PIPING SYSTEMS:

9.1 Before erection, all pipe and fittings shall be thoroughly cleaned
of oil, grease and other foreign material. All pipe shall be maintained in a
clean condition and open ends of pipe shall be capped during construction.

9.2 All piping shall be cut accurately to measurements established at
the building and shall be worked into place without springing or forcing.
Pipe and fittings shall be free from fins and burrs. Unions shall be provided
where required for ready disconnection. All changes in pipe sizes shall be
made with reducing fittings or reducers.

10. FIELD TESTS AND INSPECTIONS: The Contractor Quality Control
Representative shall conduct field inspections and witness all field tests,
specified in this section. The Contractor shall perform all field tests and
provide all labor, equipment, and incidentals required for testing, except
that the Government will provide electric power required for field tests, when
available.

10.1 Test: Subject systems (or sections of systems) to 50 psi air
pressure test for a minimum of 12 hours. While system is subject to test
pressure, each joint in system shall be examined for leaks by means of
soapsuds. Repair leaks found and retest system.

10.2 After Test Procedure: Wipe off all soapsuds and seal openings of
system tightly to prevent entering of dirt.

10.3 After system (or section of systems) is tested, system shall be
maintained under constant pressure to assist in detecting any leaks or damage
due to construction.
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10.4 Equipment Test: The vacuum producer shall maintain a minimum

vacuum of 2.0 inches of mercury at the pickup tool inlet, when connected to 25
feet of I-I/2" diameter hose, with 3 inlet valves operating.

---END---
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SECTION 15403. NONFLAMMABLE MEDICAL GAS SYSTEMS

I. APPLICABLE PUBLICATIONS:

1.4 American Society of Mechanical Engineers (ASME) Publications:
Change "Unfired Pressure Vessels 1974, and Addenda thru 1978" to"Unfired Pressure Vessels 1977, and Addenda thru 1978".

Change "Welding and Brazing Qualifications 1974, and Addenda thru 1978" to"Welding and Brazing Qualifications 1977, and Addenda thru 1978".

WW-V-35B
WW-V-54D
& Am

WW-V-58B

PPP-T-66D
& Am

Valve, Ball.
Valve, Gate, Bronze (125, 150 and 200 Pound, Screwed,
Flared, Solder End, For Land Use).
Valves, Gate, Cast Iron; Threaded and Flanged (For Land
Use).
Tape, Pressure-sensitive Adhesive, Vinyl Plastic Film.

1.2 Military Specifications (Mil. Spec.):

MIL-R-36557B
MIL-U-82026A

Regulator, Pressure, Medical Gas Administration Apparatus.
Valves, Diaphragm, Stop.

1.3 American National Standards Institute (ANSI) Publications:

A13.1-1975
B15.1-1972

B16.18-1972
B16.22-1973
Z49.1-1973

Identification of Piping Systems.
Mechanical Power Transmission Apparatus, Safety Standard
for.
Cast Bronze Solder-Joint Pressure Fittings.
Wrought Copper and Bronze Solder-Joint Pressure Fittings.
Welding and Cutting, Safety in.

1.4 American Society of Mechanical Engineers (ASME) Publications:

Boiler and Pressure Vessel Code.
Section VIII Unfired Pressure Vessels 1974, and Addenda thru 1978.
Section IX Welding and Brazing Qualifications 1974, and Addenda

thru 1978.

1.5 American Society for Testing and Materials (ASTM) Publications:

A167-7

A269-75

A03-75
B32-76
B88-75

Cast-Iron Soil Pipe and Fittings.
Stinless and Heat-resisting Chromium-nickel Steel Plate,
Sheet, and Strip.
Seamless and Welded Austenitic Stainless Steel Tubing for
General Service.
Wrought Austenitic Stainless Steel Piping Fittings.

Solder Metal.
Seamless Copper Water Tube.
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DI785-76

D266-76

D256-?3a

A2855-73

Poly (Vinyl Chloride) (PVC) Plastic Pipe, Schedules 0, 80
and 120.
Socket-Type Poly (Vinyl Chloride) (PVC) Plastic Pipe
Fittings, Schedule 0.
Solvents Cements for Poly (Vinyl Chloride) (PVC) Plastic
Pipe and Fittings.
Making Solvent-Cemented Joints with Poly (Vinyl Chloride)
(PVC) Pipe and fittings.

1.6 American Welding Society (AWS) Publication:

A5.8-76 Brazing Filler Metal.

1.7 Compressed Gas Association (CGS) Publications:

Standard for Medical Vacuum Systems in Hospitals.
Non-Interchangeable Low Pressure Connections for Medical
Gases, Air and Suction.

1.8 The Copper Development Association (CDA) Publication:

Copper Tube Handbook 1976.

1.9 Manufacturer’s Standardization Society of the Valves and Fittings
Industry (MSS) Publications:

SP-58-1975
SP-69-1976

Pipe Hangers and Supports Materials and Design.
Pipe Hangers and Supports Selection and Application.

1.10 National Electrical Manufacturer’s Association (NEMA) Publications:

ICS-1970

MGI-1972

Industrial Controls and Systems, with Revisions Through
1978.
Motors and Generators, with Revisions Through 1978.

1.11 National Fire Protection (NFPA) Publications:

NFPA 13-1976
NFPA 50-197
NFPA 56A-1973

NFPA 56F-1977

Installation of Sprinkler Systems.
Bulk Oxygen Systems at Consumer Sites.
Use of Inhalation Anesthetics (Flammable
flasable).
Non-flammable Medical Gas Systems.

and Non-

1.12 Steel Structures Painting Council (SSPC) Publication:

SSPC SP-6-1973 Commercial Blast Cleaning.

2. GENERAL REQUIREMENTS: Section entitled, "General Requirements,
Mechanical," with the following additions and modifications, applies:
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2.1 SUBMITTALS REQUIRED: Shop drawings, manufacturer’s data and
certificates for equipment, materlals, finish, and pertinent details for each
system shall be submltte and approved before procurement, fabrication or
delivery of such items to the job site. Partial submission will not be
acceptable. Descriptive data shall be annotated to show the specific model,
type and size of each item the Contractor proposes to furnish. The submittal
requirements of Section entitled, "General Requirements, Mechanical," applies
to the following lists. Items in the followlng lists (which are followed by
(CO) shall be approved by the Contractlr Officer.

2,1.1 Manufacturer’s Data:

Pipe and fittlns
Valves (CO)
Regulators (CO)
Liquid oxygen Storage Tanks and System (CO)
Medical Gas Systems Testing Aency
Outlets (CO)
Manlfolds (CO)
Compressors (CO)
Pumps (CO)
Dryers (CO)

2.1.2 Certificates: Submit certificates from the manufacturer attesting
that each of the followlng items conform to all requirements of this
specification and of reference publlcatlons.

Receivers (CO)
Test Instruments
Bulk Liquid Oxygen System (CO)
Medical Gas Systems Testing Agency (CO)

2,2 Systems: Medlcal gas systems materlals, components, equipment,
installation, tests, and insspectlons shall conform to NFPA 50, NFPA 56A, NFPA
56F, CGA P-2.1, and as specified and indicated.

2,3 Safety:

2.3.1 Brazing and Soldering: Safety in brazing and soldering of pipe
shall conform to ANSI Z9.1.

2.3.2 Machinery Guards: Fully guard drive mechanisms or other moving
parts in accordance with ANSI B15.1. Provide guards fabricated of steel and
expanded metal, rigidly mounted, and readily removed without disassembly.

2.3,3 Main Gas Valves: Provide main gas valves with by-pass and
isolation valves to permit main valve maintenance without interruption of gas
flow to the patient care areas.
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3. MATERIALS AND EOUIPMENT:

3.1 Pipe and Fittings: The manufacturer shall thoroughly wash the

inside of each length of copper pipe and each copper fitting with a hot

solution of sodium carbonate or trisodium phosphate mixed one pound to 3
gallons of water. Carbon tetrachlorlde shall not be used. After washing

thoroughly, rinse with water, and blow dry with oil-free dry compressed air.

Effectively cap the ends of the pipe and fittings.

3.1.1 Copper Tube; Oxygen, Nitrous Oxide, Nitrogen, and Compressed Air

Systems: ASTM B88, Type K, hard drawn, aboveground and inside buildings.

3.1.2 Copper Tube; Vacuum and Anesthesia Gas Evacuation Systems: ASTM

B88, Type L, hard drawn, above ground and inside buildlngs.

3.1.3 Copper Tube; Buried or Encased in Concrete:
but annealed.

As for above ground

3.1.4 Fittings for Copper Tubing: ANSI B26.28, cast bronze, or ANSI

B16.22, wrought copper.

3.1.5 PVC Piping, Oral Evacuation Systems Only: ASTM D1785, PVC 1120 or

1220, schedule 40 pipe, and ASTM D2466, PVC 12454-B of C, long radius or rye
type fittings; ASTM D2564, PVC solvent-cement used with PVC primer recommended

by pipe manufacturer.

3.1.6 PVC Cleanouts: Wye type, same as pipe size up to a maximum of

inches.

3.1.7 Cast-Iron Soil Pipe: ASTM A74, Service Weight.

3.2 Valves:. The manufacturers shall dlssassemble and thoroughly wash

valves in a hot solution of sodium carbonate or trisodium phosphate mixed one

pound to 3 gallons of water. Carbon tetrachloride shall not be used. After

washing, rinse thoroughly with water, seal and pack in special packing suited

for the use intended.

3.2.1 Ball Valves Oxygen, Nitrous Oxide, Nitrogen and Other Systems:
Fed. Spec, WW-V-35 Brass or bronze body double-seal ball valves with

replaceable neoprene or polytetrafluoroethylene (TFE) seat seals. Valves

shall be suitable for at least 300 pounds per square inch (psi), cold,
non-shock working pressure, designed especially for the service intended.

Valves may be mounted in the llne between flanges or unions. Valves of same
type shall be uniform throughout, the product of one manufacturer, uniform in

pattern, size and appearance, labeled for the intended service, and conform to

NFPA 56F.

3.2.2 Diaphragm Valves (Oxygen, Nitrous Oxide and Nitrogen): Mil. Spec.

MIL-V-82026 brass-bodied, pack]ess, diaphragm type with regrlndab]e or

renewable seats and disks capable of being dlsassemb]ed in llne for servicing
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o-rir and seating surfaces. Valves shall be suitable for at least 300 psi,
cold, non-shock working pressure.

3.2.3 Pressure Reducing Valves (Compressed Air): Mil. Spec. MIL-R-36557
bronze body and trim, single seat, dead end service at 30 to 100 psi range on
low pressure side. Composition diaphragm and bronze spring set directly on
valve stem. Maxim,.. one pound variation in outlet pressure for each 10 pounds
variation in inlet pressure. Provide strainer on inlet side.

3.2.4 Gate Valves; (Vacuum, Compressed Air and Anesthesia Gas Evacuation
Systems Only): Fed. Spec. WW-V-54, Class a, Type I orType II, Style 2 or 3,sweat ends. Valves of like kind shall be of one make. Valves shall be all
brass or bronze.

3.2.5 PVC Body all Valves (Oral Evacuation Systems Only): PVC body
double-seal ball valves with replaceable neoprene or POlytetrafluorethylene
(TFE) seat seals. Valves shall be suitable for at least 100 psi, cold,
non-shook working pressure, designed especially for vacuum service. Operating
parts of valve shall be removable without removing valve rom line. Valves ofsame type shall be uniform throughout, shall be product of one manufacturer,and shall be uniform in pattern, overall size, and appearance.

3.3 Specialties:

3.3.1 Bangers and Supports: Shall confora to Section entitled "Supportand Sleeves

3.3.2 Pipir Isolators:
Isolatln pipe from hangers

Commercial metal clad hair felt type for

3.3.3 Pressure Gauges: GG-G-76 except that gauges for oxygen and
nitrous oxide systems shall be manufactured and labeled expressly for the
intended service, marked "USE NO OIL", and be UL labeled. Provide gaues with
white dials and black lettering, Gauges shall be provided downstream of allzone valves and elsewhere as indicated,

3.3.4 Vacuum Bottle Brackets: One piece plate of 22 gauge stainless
steel, 16 gauge chrome-plated metal, or 16 gauge aluminum with finish matching
adjacent outlet.

3,3.5 Brazing Alloy; AWS A5.8, Type BCup, silver-copper-phosphorus
alloy.

3.3.6 Soldering Alloys: ASTM B32, Type 95TA, Tin-Antimony a]]oy or ASTM
B32, Type 50A, tln-lead alloy, Apply solder alloys as specified in Table 2.

3.3.7 Valve Cabinets: 18-gauge stainless or galvanized sheet steel,flush-mounted, commercially available items with welded joints, and rigidly
assembled. Boxes shall be of proper size to accommodate valve and fittings.
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Punch or drill sides to receive tubing, Prov,e anchors to secure cabinets to

wall construction. Openings in cabinets shall be substantially dust tight.

3.3.7.1 Cover Plates: 18-gauge sheet steel or 22 gauge stainless steel.

Provide covers with replaceable plastlc windows with a corrosion resistant

device or ]ever, secured to cover, to remove window in an emergency.

3.3.7.2 Cabinet Labels: Each valve or valve cabinet shall be labeled in

substance and color coded as follows: "CAUTION (intended service) TO (area

served)." Color coding shall be the same as for the adjoining pipe as

specified hereinafter.

3.3.8 Buried Warning and Identification Tape: Polyethylene plastic tape

manufactured speciflca]ly for warning and identification of buried utility

llnes. Tape shall be of the type provided in rolls, 6 inches minimum width,

color coded for intended service with warning and identification imprinted in

bold black letters continuously and repeatedly over entire tape length.

Warnin and identification shall be "CAUTION BURIED (Intended Service) LINE

BELOW" or similar wording. Code and letter coloring shall be permanent,

unaffected by moisture and other substances contained in trench backfill

material.

3.3.9 Piping Identification: Fed. Spec. PPP-T-66, pressure sensitive

adhesive tape and decals. Colors and labels shall conform to ANSI A13.1.

Adhesives shall be suitable for the surfaces intended to provide a permanent
bond.

3.q Outlets:

3.q.I Connectors:

3..1.1 DISS Connectors: CGA V-5, Diameter-Index Safety System (DISS),
brass connections conforming to NFPA 56F with DISS type, label color code,

automatic valve and secondary check va]ve requirements given in Table I as

follows. Permanently label and color all female connectors and include the

warning "USE NO OIL". Labels shall have cast-in or engraved letters.

Permanently label and color code all male connectors.
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TABLE

DISS CONNECTORS

Gas Color DISS Automatic Secondary
Code No. Valve Cheek

Oxygen Green 1240 Yes Yes

Nitrous Blue 1040 Yes Yes
Oxide
Nitrogen Gray (None) Yes Yes

Compressed Oranse 1160 Yes Yes
Air
Vaecum (None) 1220 Yes No

Anesthesia Blue (None) Yes No
Gas Evac.

3.4.2 Outlet Units: NFPA 56F, and shall consist of DISS non-lnter-changeable connectors, automatic valves, secondary check valves (except vacuumand evacuation outlets), and capped I/4-1nch tubing stubs for supply
connections, color coded and labeled for the intended services. Rigidlysecure outlets in outlet boxes. Install valves for easy access andmaintenance. Permanently label outlets with engraved faceplates or engravedlaminated plastic plates, color coded for the intended service. Include inlabels the warning "USE NO OIL". Provide each outlet with a positive actingmetal or plastic cap secured by a chain to the faceplate.

3.4.2.1 Wall Outlets: Flush mounted in 18 gause galvanlzed steel boxeswith 22 gauge stainless steel or 16 gaue chrome-plated brass face plates.

3.4.2.2 Fixed Column Ceiling Outlets: Mounted on fixed columnsfabricated of 20 gauEe stainless steel with removable access panels andattachment provisions for adjustable auxillary equipment hooks and slides.Include the following outlets:

2
2

1
2

4-

Oxygen
Vacuum
Medical Air
Nitrogen (Not required in dellvery rooms)
Nitrous Oxide
120 Volt Outlets (non-twlst lock)
Anesthesia Waste Evacuation
Holes with blanks for monitoring equipment, 37 terminal
cannon
Hole with blank for future gas outlet
Ground lug on top side of ceiling plate
Grounding Jacks
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.4,2.3 Outlets located in laboratory furniture and fume hoods are

specified under Section entitled "Laboratory Equipment and Ftme Hoods"

Provide service connections as required.

3.4.2.4 Patient-Service Wall Systems
entitled "Medical Equipment Miscellaneous".
required. //70

are specified under section
Provide service connections as

3.5 Manifolds, Oxygen, Nitrogen, and Nitrous Oxide: NFPA 56F, with

non-ferrous manlfold fittings, valves, parts and connections rated at 3000
psi working pressure and designed for intended service.

3.5.1 Cylinder Banksl Duplex manifold arrangement with 4 nitrous oxide

cylinder connections per bank and 2 nitrogen cylinder connections per bank.

3,5.2 Bank Swltch-Over: Only one cylinder bank shall be used at one

time. Switch-over from exhausted to full cylinders shall be automatic and

without pressure fluctuation. Resetting of manifold controls shall be

automatic or by single lever after the replacement of empty cylinders.

Pressure switch shall actuate switch-over controls and alarms. House manifold

controls in a sheet steel cabinet. Switch-over alarm and high-low pressure

switches shall have auxiliary contacts provided for connections to the EMCS.

3.6 Alarms: All alarms shall have auxiliary contacts for connections to

the EMCS.

3.6.1 Reserve Swltchover alarm: Shall function when any reserve medlcal

gas supply goes into operation.

3.6,2 Pressure Alarms: Operated by pressure switches.

3,6,2.1 Low Pressure Alarms: Shall function when system pressure drops

approximately 10 pounds below a predetermined pressure.

3,6,2.2 High Pressure Alarms: Shall functlonwhen system pressure rises

approximately 10 pounds above a predetermined pressure.

3,6,2.3 Pressure Switches: General purpose, contact or mercury type.

Provide contact type with protective dust covers. Switches shall have 20 to

100 psi adjustable pressure with inside or outside adjustment. Operating

pressure differentials shall be 3 psi minimum at operational pressure setting.

Switches shall activate when pressure either drops or rises, and be easily

accesslble.

3.6.3 Bulk Liquid Oxygen Low Level Alarm: Shall function when llquid

oxygen in converter tank reaches a predetermined minimum level.

3.6.4 Area Alarm Panels: Combination audible and visual high-low

pressure alarm panels consisting of wall box, cover plates, 110/24 volt

transformer, pressure or vacuum switches.
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3.6..1 Wall box shall be for flush mounting and constructed of steel
with baked enamel finish or galvanized cast metal. Size of box shallb e as
required to accommodate number of alarms required. Wall ties shall be
provided to securely anchor box to wall. Provision shall be made for finish
wall adjustment.

3.6.q.2 Cover plates shall be constucted of 16 gauge stainless steel
with No. q satin finish and shall be fastened directly to mounting brackets
furnished with wall box. Plate shall be imprinted with alarms identification
and operating instructions. Panel shall have one alarm buzzer with silencing
switch, switch(s) for testing lights, two lights for each service scheduled
(one light to indicate "normal pressure" and one llght to indicate "abnormal
line pressure") and a pressure gauge for each service. When "abnormal line
pressure" light is activated by hlgh-low pressure switch, this light is to
remain on until system pressure has been corrected.

3,6,.3 All alarm devices shall be sultable for 2 volt operation.
Provide a 120/2 volt transformer in wall box. Wiring between transformer and
alarm devices shall be factory wired. A 120 volt service including connection
to transformer will be provided under Section entitled "Interior Electrical
Systems".

3.6.q.q In lieu of providing a single alarm box with scheduled alarms at
each location indicated, modular alarm units may be provided. If modular
units are provided, a single 120/2q volt tranformer shall be provided and a11
2 volt control wiring between transformer and control devices shall be
provided under this section, Wiring shall be as specified under Section
entitled "Interior Electrical Systems",

3.6.5 Master Alarm Panel: Located in boiler room shall be the same as
area alarms, except gauges are not required and the pressure or vacuum
switches will be remote mounted in lieu of panel mounted.

3.6.5.1 Master Alarm Panel Schedule:
monitored:

The following points shall be

Oxygen

Vacuum

I) llne pressure high
2) llne pressure low
3) llquld level low
) Emergency reserve in use
5) Emergency reserve

I) line vacuum above normal
2) llne vacuum below normal

Nitrogen

05-77-7526
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Nitrous Oxide I) line pressure high
2) line pressure low
3) reserve supply in use

Medical Air I) line pressure high
2) llne pressure low

Dental Air I) llne pressure high
2) llne pressure low

Anesthesia Gas Evacuation 1) line vacuum above normal
2) line vacuum below normal

3.7 Air Compressors: Oil-free-type with sizes, number, capacities, and
discharge pressures as indicated. Compressors shall be reciprocating, rotary
or centrlfuEal type capable of continuous operation at indicated discharge
pressures.

3.7.1 After Coolers: Water cooled after coolers are requled on
reciprocating type compressors. Size coolers for cooling the air to within 15
degrees of inlet water temperatures.

3.7.2 Inlet Silencers:
compressor.

Provide a properly sized silencer for each

3.7.3 Drives: Electric motor drives with either flexible couplings or
V-belt drives. Reciprocating compressors shall have V-belt drives. Drive

guards shall conform to ANSI B15,1.

3.7.4 Motors and Motor Starters: NEMA MGI and NEMA ICS. Motors shall
have drlpproof enclosures, Motor starters shall be magnetic across-the-llne
type with general purpose enclosures, and-have thermal overload protection in

each phase.

3.7.5 Receivers: Welded steel and conforming to ASME Boiler and
Pressure Vessel Code Section VIII and ASME labeled for 125 pslg. Receivers
shall have corrosion preventative lining, gauges, switches, drains and factory
applied coating of paint.

3.7.6 Air Dryers, Refrigerated: Self contained, hermetically sealed
compressors, moisture separator, heat eXchanger, automatic controls and
automatic drains. Units shall be capable of drying 95 degrees F saturated air

at indicated Cfm to a minus 10 degrees F dew point (atmospheric dew point).
House unit in an enameled steel cabinet. Controls shall automatically shut
down units at low or no load conditions.

3.7.7 Air Filters:
and working pressure.

5 micron air filters of the indicated cfm capacity



3.7.8 Automatic Controls: Provide automatic controls for alternating
the units on start-up and for a one minute delay of second unit start-up when
units are on emergency power.

3.7.9 All components shall be mounted on a common steel fame, wired and
pipe as a complete packaged unit. The package shall require a single q60/3/60
power source.

3,7.10 Required Data: Furnish the following data:

a. Compressor manufacturer and model:

b. Compressor operating speed: rpm

o. Capaolty (fee air delivered at indicated pressure):

d. Type of bearings in compressor:

e. Type of lubrieatlon:

f. Capacity of receiver: gal.

g. Type and adjustment of drive:

h. Electric motor; manufacturer, frame, type:

i. Speed of Motor: rpm

j. Current characteristics and HP of motor:

k. Thermal cutout switch; manufacturer, type and model:

i. Starter; manufacturer, type and model:

m. Air silencers; manufacturer, type and model:

n. Air filter; manufacturer, type and model:

o. After Cooler; manufacturer, type and model:

p. Air Dryer; manufacturer, type and model:

3.8 Vacuum Pumps: Sizes,number, capacities, and operating pressure
(vacuum) as indicated. Pumps shall be reciprocating, rotary or centrifugal
type capable of continuous operation at indicated vacuums.

3.8.1 Outlet Mufflers and Vents: Provide pumps with outlet mufflers
sized and designed for the pumps. Pipe pump outlets to the outside.
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3.8.2 Drives: Electric motor driven with either flexlble couplings or

V-belt drives. Reciprocating type shall have V-belt drives. Guards shall

oonorm to ANSI B15.1.

3.8.3 Motors and Motor Starters: NEMA MGI and NEMA ICS. Motors shall

have drlpproof enclosures. Motor starters shall be magnetlo across-the-llne

type with general purpose enclosures, and have thermal overload protection in

each phase.

3.8.q Vacuum Receivers: Welded steel and conforming to ASME Boiler and

Pressure Vessel Code Section VIII and ASME labeled for 125 pslg, Receivers

shall have corrosion preventative lining, gauges, switches, drains and factory

applied coating of paint,

3.8.5 Automatic Controls: Provide automatic controls for alternating

the units on startup and for a one minute delay of the second unit startup

when units are on emergency power.

3.8.6 Solenoid Valves: Vacuum pumps of the water seal or water dis-

placement type shall have the water supply cut off by a solenoid valve when

the pump is not running.

3.8.7 All components shall be mounted on a common steel frame, wired and

piped as a complete packaged unit, requiring a slngle 460/3/60 power source.

a. Pump Manufacturer and Model:

b. Pump Operating Speed:

c. Capacity (free air exhausted from 22-inch Hg. vac.):
cfm

d. Type of Bearings in Unit:

e. Type of Lubrication

f. Type of Adjustment of Drive

g. Capacity of Tank: gal.

h. Electric Motor: Manufacturer, Frame, and Type:

i. Motor Speed: rpm

Current Characteristics and HP of Motor:

k. Thermal Cut-out Switch Manufacturer, Type and Model:

1. Starter: Manufacturer, Type and Model:
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3.9 Anesthesia Gas Evacuation Pumps: Shall confo to the paragraph
3.8, Vacuum Pumps, except pumps shall be of the water-seal or water-displace-
ment type only for handling combustible gases. Number, sizes, capacities and
operating pressures (vacuum) shall be as indicated. Provide a solenoid valve
in the pump water supply to shut off the water when the pump is not running.

3.10 Bulk Liquid Oxygen Systems: Liquid oxygen storage tanks,
evaporators, piping and controls shall confoPm to NFPA 50 and NFPA 56F with
tank size of 1500 gallons. Submit detailed shop drawings.

3.10.1 Reserve Oxygen Back-Up: Provide a duplex oxygen cylinder system,
as specified in paragraph 3.5 Manifolds, Oxygen and Nitrous Oxide, to back-up
the bulk liquid oxygen system. Switch over shall be autoatio with the
"Reserve Switohover Alarm" activated. Provide 16 cylinders per bank.

3.10,2 Liquid Oxygen Storage tank:

3.10.2.1 Inner Container: ASTM A167, Type 30, welded stainless steel
tank conforming to ASME Boiler and Pressure Vessel Code Section VIII. Tank
shall be ASME labeled for a pressure rating of 250 psi.

3.10.2.2 Outer Shot1: Welded carbon steel tank oonformlng to ASME
Boiler and Pressure Vessel Code Section VIII but without ASME stamp.

3.10.2.3 Insulatlon: Annular space insulation shall have an insulatlng
value together with annular space evacuation sufficient to insure a maximum
leak evaporation of 7.5 pounds of oxygen per 2 hours. The insulation shall
not spark or burn when touched with a glowing platinum wire in a pure oxygen
atmosphere. Apply the insulation so as to insure against settling or
displacement in service.

3.10.2. Supports: Provide the supports for an installed and loaded
forces of I-I12 G vertical and I/2 G horizontal and for shipping, empty, 3 G.

3.10.2.5 Valves and Fittings: The storage tank valves, fittings, and
safety devices shall conform to NFPA 50 and ASME Boiler and Pressure Vessel
Code Section VIII. The tank shall be provided with, but not limited to, the
following:

a. Liquid level gauge.

b. Inner container pressure gauge.

Gauge bypass valve, cock.

d. Gauge vent valve, cock.

e. 95 percent tri-cock valve,

f. Gauge valves, cock.
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m.

n,

Oo

P.

q.

ro
design pressure.

S.

to

Thermocouple valve, cock.

Thermocouple gauge tube.

Thermocouple,

Inner container relief valve,

250 psi setting.

Inner container monel bursting disc, 260 psi rating.

Bottom fill valve, globe.

Vent valve, globe.

Inlet bleed valve, globe.

Liquid fill connection.

Inlet line relief valve, 100 psi setting.

Evaporating coil, LUX fin tubing, min. 000 scfh at 250 psi

Annular space evacuation valve, globe flanged.

Annular space evacuation filter.

u, Pressurizer valve, globe.

v, Liquid withdrawal valve, globe.

w, Liquid to pump valve, globe.

x. Pump vapor return valve, globe.

y. Outer shell o-ring relief valve.

3.10.2.6 Pipe and Fittings: ASTM A269, Type 30, stainless steel pipe

and ASTM A03 welding fittings. Weld all pipe Joints and fittings on inner

container and outer shell. Screw or flange valve, gauge and equipment Joints
as indicated.

3.10.2.7 Tank Finish: SPC-SP-6 commercial b]ast clean the tank and

finish with: (I) a corrosion inhibitor primer coat; (2) manufacturer’s

standard exterior white with green color code finish.

3,11 Vibration Isolators: Provide vibration isolators of the stable

spring free standing type consisting of a steel or cast iron top and bottom
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housing incorporating one or more tempered steel springs with integral

leveling bolts, adjustable resilient shocks for controlling movement in all

directions, and at least three thicknesses of ribbed neoprene base pads bonded

to the isolator housings. Steel springs shall be at least 2-112 inches in

outside diameter with an unloaded height of to 1-I/2 times the outside

diameter. Shocks of the friction type will not be accepted.

3.12 Isolator Pads: Provide oil resistant base pads selected for 30-50
psi loading. Friction type shocks will not be accepted.

3.13 NITROGEN CONTROL CABINET: The nitrogen control cabinet shall

consist of a nitrogen "DISS" connection wall outlet, a bronze bodied double

seal full flow ball valve, a self relieving, piston type, high flow precision

adjustment regulator and two line pressure monitoring gauges (one for supply

pressure and one for outlet pressure), all rigidly mounted in a steel wallbox

with a stainless steel front panel and finishing ring, designed for recessed

mounting.

3.13.1 Recessed wall box shall be constructed of 18 gauge steel with a

prime painted finish. Four wall ties shall be supplied for securely anchoring

box within wall construction. Provision shall be made for wall finish

adjustment.

3.13.2 Valve shall be bronze body, double seal, full flow ball valve

with neoprene seats and O-ring packing, designed for working pressure up to

300 psi, with a chrome plated brass ball which seals in both directions. The

valve shall require only a quarter turn of the handle from "open" to "closed"

positions.

3.13.3 The cabinet shall be provided with type "K" copper tubing

extension for supply connection to the unit.

3.13.4 The front panel shall be constructed of 16 gauge stainless steel

with a No, 4 satin finish and shall be fastened directly to mounting brackets

furnished with the wall box. Panel shall be imprinted with control

identification and operating instructions. Panel shall have opening for

pressure gauges, nitrogen outlet, regulator and supply valve knobs.

3.13.5 Nitrogen outlet shall be in accordance with wall outlets

specified under article entitled Outlets, located elsewhere in this section.

3,13.6 Supply and outlet llne pressure monitoring gauges shall have a

range of 3 to 200 psi and shall be individually labeled to indicate supply and

outlet pressures.

3.13.7 The pressure regulator shall be piston type, high flow with a

full flow relief valve and finger tip adjustment. Regulator control shall

have a retaining clip or set screw to prevent regulator control from

accidentally being turned completely out,



INSTALLATION:

4.1 General: Medical gas systems installation shall conform to NFPA 50,
NFPA 56A, and NFPA 56F and CG P-2.1 as applicable.

4,2 Piping:

4.201 Pre-Installatlon Cleaning: Disassemble positive pressure gas
systems pipe, fittings, valves, and all other components, except those
supplied especlally cleaned and prepared for the intended service, and
thoroughly wash in a hot solution of sodium carbonate or trisodlum phosphate
mixed one pound to 3 gallons of water. After washing, rinse with water and
cap until installatlon.

4.2.2 Piping Installatlon: Exercise care with cutting, brushing and

teeming tools and equipment to prevent oil, grease and dirt from entering pipe
and components. Rewash all contaminated pipe and components. Cut pipe square
and accurately to measurements and work into place without springing or
forcing. Follow the general arrangement indicated. Do not bury, embed or
conceal piping except as indicated. Do not install piping near high voltage
lines.

4.2.3 Exposed Oxygen Piping:
raceways and Junction boxes.

Install in wall-mounted sheet steel

4.24 Threaded Joints: Coat ma/e threads of copper a11oy fittings used
in shutoff valves with type 95TA soldering alloy before assembly.

4.2.5 Brazing and Soldering: Personnel qualification procedures shall
conform to ASME Boiler and Pressure Vessel Code Section IX. Metal preparation
and Joining procedures shall conform to the CDA Copper Tube Handbook.
Continuously purge copper piping with oil free nitrogen during brazing and
soldering operations to prevent the oxidation of the inside pipe surfaces.
Carefully apply flux suitable for the intended system and completely clean off
the excess after brazing and solderlng. Apply brazing and solderlng a11oys in
accordance with Table 2.
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TABLE 2

BRAZING AND SOLDERING ALLOY APPLICATIONS

SYSTEM PIPE SIZES

Oxygen

2 Inch and 2-I/2 Inch
Smaller and Larger

Silver Silver

Nitrous Oxide

Compressed Air

Silver Silver

Tin-Antimony Silver

Nitrogen

Anesthesia Gas Evac.

Vacuum

4.2.6 Grounding:
Division 16, Electrical.

Tin-Antimony Silver

Tin-Antimony Silver

Tin-Lead or Silver
Tin-Antimony

Ground metal piping systems in accordance with

4.2.7 Buried Oxygen Piping: Encase in protective cast-iron pipe.

4.2.8 PVC Solvent-Cemented Joints: Install in accordance with ASTMD2855 and any addltional written recommendations of the PVC Pips manufacturer.

4.2.9 Grading: Un]ess otherwise indicated, grade piping in thedirection of f]ow. Do not trap except where indicated.

.2.10 Changes in Size: Effect changes in size with reducing fittings.The use of bushings shall not be permitted.

4.2.11 Supports: Rigidly support all valves and other equipment whereinstallation or operation might strain the pipe.

4o2.12 Pipe Sleeves: Provide pipe sleeves where pipes and tubing passthrough masonry walls, floors, roofs, and partitions in accordance with
Section entitled "Supports and Sleeves".

4.2.13 Identification of Piping: Identify all piping in accordance withANSI A13.1, except use tape and decals conforming to Fed. Spec. PPP’T-66 inlieu of stencils and paint. Provide copies of the piping identification codeand piping layout schematic framed under glass and isntall where directed.
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,.2.14 Excavation and Backfilling: Excavating and backfilling of pipe

trenches shall be as specified in Division 2, Site work. Coordinate provision

of utility warning and identification tape with backfill operation. Provide

above all buried lines at a depth of 8 to 12 inches below finish grade.

".3 Valves: Disassemble all solder socket end valves before brazing and

soldering to prevent damage to seats and seals. Except where indicated or in

flush wall mounted cabinets, install valves with the stem vertical and with

the valves accessible for operation and maintanance. Install strainers on the

inlet side of all pressure reducin valves.

4.4 Hangers and Supports: Design, selection, fabrication and

installation of piping hangers and supports shall conform to Section entitled

"SUPPORTS AND SLEEVES".

4.5 Manifolds: Installation shall conform to NFPA 56F. Securely anchor

manifolds to wall or building structure as indicated. Vent relief valves to

the outside of the building.

4.6 Alarms: Install alarm systems as indicated and in accordance with

NFPA 50, NFPA 56, and NFPA 56F. Install the electrical wiring and power

supply as indicated and as required by Division 18, Electrical.

".7 Equipment:

4.7.1 Equipment Foundations: Provide equipment foundations of

sufficient size, weight and proper design to preclude shifting of equipment.

under operating conditions, or under any abnormal conditions which could be

imposed upon the equipment. Foundations shall meet the requirements of the

equipment manufacturer, and when required by the Contracting Officer, the

Contractor shall obtain from the equipment manufacturer approval of the

foundation design and construction for the equipment involved.

4.7.2 Equipment Installation: Install equipment in accordance with the

manufacturer’s written instructions and as indicated. Unless specified or

indicated otherwise, grout equipment mounted on concrete foundations before

piping is installed. Install piping in such a manner as not to place a strain

on any of the equipment. Do not bolt flanged Joints tight unless they match

adequately.

4.7.3 Pressure Gauges: Provide gauges with shut-off valve or petcock

installed between the gauge and the line.

,.7.4 Receivers: Provide a valved bypass around receivers.

".7.5 Vibration Iso]ation: Vibration isolation efficiency (dynamic

deflectlon) shall conform to Table , at the lowest operating speed (rpm) of

the equipment and with the static deflection not exceeding one inch.
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TABLE

VIBRATION ISOLATION EFFICIENCY (DYNAMIC DEFLECTION)

SPRING LOAD DEFLECTION (inches)

(1000 ibs.)
$5

1.0 1.5 2,0 3.0
Maximum Outside Spring Diameter (inches)

OK- 1K 2.5 4.5 5.5 7,0

1K 2K 5.5 7.0 8.0

2K 3K 5.5 7.0 8,0 8.0

4.7.6 Minimum Isolation Efficiency:

percent.

a. Ground floors, basements, or equipment base pads: 85 percent.
b. Upper floors or roofs, slnle vibrating equipment item: 93-95

percent.
Co Upper floors or roofs, multiple vibrating equipment items: 98

4.7.7 Air Compressor Systems: Air compressors shall not be located near
patient care areas that would be adversely affected by compressor noise or
vibration. Air compressor systems including receivers, dryers and filters
shall not be tied into the compressed air systems until after the completion
and approval of the purity tests for both systems. The tie-in point shall be
at a flange or union Joint.

4,8 Bulk Liquid Oxygen Systems: Installation shall conform to NFPA 50
and be done under the supervision of the manufacturer’s erection
superintendent.

4.9 Flexible Connectors: Install in the lines with sweat-to-threaded
unions For dissimilar metals, use dle]ectrlc unions. Rigidly support pipe
not more than 15 diameters from each connector.

4.10 Eleotrlcal Work: Provide electric motor driven equipment
specified herein complete with motors, motor starters and controls.
Electrical equipment and wiring shall be in accordance with Division 16,
Electrical. Provide motor starters complete with properly sized thermal
overload protection and other appurtenances necessary for the motor control
specified. Provide manua] or automatic control and protective devices
required for the operation of equipment and any control wiring required for
controls and devices but not shown on the electrical plano
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5. FIELD TFTS AND INSPECTIONS:

5.1 General: As an exception to provisions set forth elsewhere in this

contract, the Contracting Officer will witness all field tests. The

Contractor shall give the Contracting Officer 5 days prior notice for dates

and times for acceptance tests.

5.2 Test Instruments: The Contractor shall submit calibration histories

for all gauges, air flow and vibration measurement instruments used. Vacuum

gaes shall have one in. HE increments and be readable to I/2 in. HE. Unless

specified otherwise, pressure gauges shall have one psi increments and be

readable to I/2 psi.

5.3 Gas Systems Pressure Tests: Pressure and leak test oxygen, nitrous

oxide, nitrogen and compressed air (except compressors, dryers, and filters)

with nitrogen as specified for purity tests. The Contractor shall use no

other material, gas, or liquid in the systems.

5.3.1 Leak Tests, Low Pressure (Less than 600 psi) Systems: Before

attaching service outlets, couplers or other equipment, test each section of

each system at 150 percent of design pressure with nitrogen. Test each Joint
with soap solution, repair all leaks found, and retest.

5.3.2 Leak Tests, High Pressure (600 3000 psi) Systems: Before

attaching service outlets, couplers or other equipment which might be damaged

by the high pressures, pressurize each section in 200 psi increments with

nitrogen until the design pressure is reached. Leak test all Joints with soap

solution at each 200 psi increment.

5.3.3 Equipment Pressure Tests: Test Joints made in attaching service

outlets, couplers or other equipment in each system at 150 percent of design

pressure except where this pressure would exceed the maximum working pressure
or damage pressure switches or other equipment. Do not connect such equipment

until after test is completed. Test Joints with soap solution, repair all

leaks and retest.

5.3. Cleaning: Carefully wipe off soapsuds and seal openings against

contamination until tanks or equipment are connected.

5.3.5 Final Pressure Tests, Low Pressure Systems: Pressure test with

nitrogen at 150 percent of design pressure for 24 hours. No pressure drop,

eeept due to temperature change, will be accepted. Allow for ambient

temperature change in accordance with the relationship PF + 14.7. = (PI + 14.7)
(T2 + 460) / (TI + 460), in which T and P represent Fahrenheit temperature and

gauge pressure, respectively, numbers and 2 denote initial and final

readings, and PF is the calculated final pressure. If PF exceeds the measured

final pressure, retest each section individually, and apply soap solution to

all joints of each section for which a reduction in pressure occurs after

allowing for ambient temperature change. Repair leaking joints and repeat
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test until no reduction in pressure occurs. Use a test gaue calibrated in
one psi increments and readable to I12 psi in performing the tests.

5.3.6 Final Pressure Tests, High Pressure Systems: Pressurize system
with nitrogen in 200 psi increments until design pressure is reached. Hold
design pressure for 24 hours. No pressure drop, except due to temperature
change, will be accepted. Allow for ambient temperature change in accordance
with the relationship PF + 14.7 = (PI + 14.7) (T2 + 460) + (TI + 460), in
which T and P represent Fahrenheit temperature and gauge pressure,
respectively, numbers I and 2 denote initial and final readings, and PF is the
calculated final pressure. If PF exceeds the measured final pressure, retest
each section individually, and apply soap solution to all joints of each
section for which a reduction in pressure occurs after allowing for ambient
temperature change. Repair leaking Joints and repeat test until no reduction
in pressure occurs. Use a test gauge calibrated in 50 psi increments and
readable to 25 psi in performing the tests.

5.4 Gas Systems Purity Tests: Purity tests are required for new gas
systems or existing gas systems which are modified, repaired or replaced.
Test each oxygen, nitrous oxide, nitrogen, and compressed air system and each
outlet for purity and contamination. The following purity and contaminate
levels apply to both the nitrogen used for purging and testing and the purity
test gas samples:

a. Nitrogen, using gas chromatography: 99.9 percent by vol,-ae min.

b. Oxygen, using gas chromatography: 0.05 percent by volume max.

c. Solid particulate, using millipore filter:
cubic meter max.

2 milligrams per

d. Hydrocarbon compounds, using gas chromatography:
million, concentration volume per volume, max.

One part per

e. Water (Moisture), using Pittsburg cup:
liter max.

0.005 milligrams per

f. Halogenated hydrocarbon compounds, using mass spectrometry; 2
parts per million, concentration volume per volume, max.

g. Carbon monoxide, using gas chromatography: 2 parts per milllon,
concentration volume per volume, max.

5.4.1 Purging: After completlon of pressure tests, purge each system
and each outlet with nitrogen until clean and free of contaminates. The
Contractor shall use no other material, gas or liquid in the systems. Purge
by applylng nitrogen at 75 percent of system design pressure but not exceeding
80 psig. Open and close outlet valves repeatedly allowing nitrogen to
build’up to full inlet pressure between closings. Close valves slowly to
prevent pulsation or damage to the systems.
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5.4.2 Purity Tests: A medical gas systems testing agency, retained by
the Contractor and approved by the Contracting Offlcer, shall test and
analylze gas samples from each outlet in each system and from the nitrogen
source. Clean and purge systems and outlets which fall to meet the specified
purity levels until the specified tests verify the purity levels are reached.
The testing agency shall submit laboratory reports for all systems, outlets,

nitrogen source.

5.4.3 Air Compressor Systems Purity Tests: After completion of pressure
and operational tests, the testing agency shall test air samples from each air
compressor system including receivers, dryers and filters. The air samples
shall conform to the purity and contaminate levels specified for solid

particulates, hydrocarbon compounds, water (moisture), halogenated hydrocarbon
compounds, and carbon monoxide. The agency shall submit laboratory reports
for all systems.

5.5 Vacuum Systems Tests:
evacuation.

vacuum, anesthesia gas evacuation and oral

5.5.1 Blowing Out: Before installation of vacuum pumps, alarm switches
and outlet valves, blow out lines c]ear with oil-free nitrogen.

5.5.2 Leak Tests: After installation of outlet valves but before
installing vacuum pumps and alarm switches, pressurize each section of each
system with oil-free nitrogen to 25 psi and test with soap solution. Repair
all leaks and retest.

5.5.3 Cleaning: Carefully wipe off soapsuds and seal openlngs against

contamination until tanks or equipment are connected.

5.5. Final Pressure Tests: Pressurize system wlth oil-free nitrogen to
25 psi for 24 hours. No pressure drop, except due to temperature change, will
be accepted. Allow fop ambient temperature change in accordance with the

relationship PF + I.7 = (PI + I.7) (T2 + 60) # (TI + 60), in which T and P
represent Fahrenheit temperature an gauge pressure, respectively, numbers
and 2 denote initial and final readings, and PF is the calculated flnal
pressure. If PF exceeds the measured final pressure, retest each section
individually, and apply a soap solution to all Joints of each section in which
a reduction in pressure occurs after allowing for ambient temperature change.
Repair leaking Joints and repeat test unti] no reduction in pressure occurs.
Use a test gauge calibrated in one psi increments and readable to I/2 psi in

performing the tests.

5.5.5 Vacuum Tests: After the installation of alarm switches, evacuate
each system to 17 inches Hg. and test each curler’s pressure (vacuum) with a

test gauge calibrated in one inch Hg. increments and readable to I/2 inch

5.6 Air Compressors and Vacuum Pumps: Operationally test each unit

through their respective pressure and capacity ranges. Test control
operations from start-up, low through high speeds, shut-down and emergency
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functions and safety limits. Check each unit for conformance to the indicated
or specified performance requirements. Test the air compessors, receivers,
dryers, and filters in the gas systems purity tests.

5.7 Bulk Liquid Oxygen Systems: Check the systems for conformance to
NFPA 50, the manufacturer’s written performance specifications, and the
indicated and specified requirements. Test the systems in the gas systems
purity tests.

5.8 Vibration Isolation: Check each item of equipment throughout its
respective speed and load rare for conformance to vibration isolation
requirements. The Contractor shall record and submit the following data for
each piece of equipment, in addition to the required data specified
hereinbefore: static spring deflections, vibration amplltude at low and high
speeds and loads, and isolator efficlencies.

5.9 Alarms: All a/arms shall be tested by subjecting lines to high and
low pressures and activatin switch over alarms at manifolds.

5.10 Outflow Test: After completion of final test, install cylinders
and blow lines clean with type of gas designated for each system. The testing
agency shall sample every outlet using a gas analyzer to confirm the presence
of a minimum 99 concentration of the designated gas. A written log shall be
maintained showing each outlet tested and the percent gas concentration at the
outlet. The log shall be included as a part of the "Certificate of
Compliance".

5.11 Completion: Upon completion of all tests, the Contracting agency
shall furnish a "Certificate of Compliance" stating all tests have been
satisfactorily completed and no cross connection of systems exist.

"5.12 Access panels shall be provided in this section, as required,
for access to concealed shut-off valves and control valves. Provide as
specified in the section entitled "Plumbing"."
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SECTION 15404. PNEUMATIC TUBE SYSTEM

I. GENERAL REQUIREMENTS: At the end of the lead paragraph add the

following: "The pneumatic tube system shall be Powers Model 610 Pneumatic

Tube System complete with Single Zone Sdcurity System, product of Powers

.Reulatlon Co., Transitube Division, Denver, Colorado, and no other

product will be accepted.

I. GENERAL REQUIREMENTS: Section entitled "General Requirements,

Mechanical," with the following additions and modifications applies. The work

includes providing a complete and operable pneumatic tube system, designed,

built and installed by the manufacturer.

1.1 Submittals Required: Shop drawings, manufacturer’s data and

certificates for equipment, materials, finish, and pertinent details for each

system shall be submitted and approved before procurement, fabrication, or

delivery of such items to the Job site. Partial submission will not be

acceptable. Descriptive data shall be annotated to show the specific model,

type, and size of each item the Contractor proposed to furnish. The submlttal

requirements of section entltled "General Requirements, Mechanical", applies

to the following lists. Items in the following lists (which are followed by

(CO) shall be approved by the Contracting Officer.

1.1.1 Manufacturer’s Data:

(a) Pipe and fittings

(b) Stations (CO)
(c) ,Blower-exhauster (CO)
(d) Computer (CO)
(e) Carriers (CO)
(f) Transfer Unit (CO)
(g) Specialties (CO)
(h) Electrical Materials (CO)

2. SCOPE OF WORK: Thls specification includes the furnishing of all

labor, materials, equipment, and supplies required for the complete

installation of a 6" O.D. automatic pneumatic tube system. Each station shall

have the ability to send to any other station on the system without manual

handling.

2.1 The system shall provide a capability of ninety nine (99) stations.

2.2 The system shall be built of modular components to facilitate

addition of future active stations.

2.3 Exhausters shall be designed for overhead hanging.

2. Stations shall be the type than can store three (3) carriers.

2.5 The manufacturer shall organize work and maintain orderly conditions

relating to the installation of the manufacturer’s equipment.
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3. DESCRIPTION FOR SECURITY SYSTEM:

(a) The operator opens the send door, inserts the carrier, and

leaves the send door open.

(b) The operator selects the security transaction code assigned for

that day by pressing the proper vertical and horizontal matrix switches. Only
those vertical switches that in combinations of two add up to A,C, and E in
hexadecimal will be used. All the horizontal buttons will be used.

(c) He then presses the send button which tells the computer that
thenext transaction will be a security type.

(d) The computer will acknowledge that it has received the trans-
action by lighting a "security transaction indicator" mounted above the source
station.

NOTE: If at this point the operator wants to cancel the trans-
action, he opens the send door or pushes one of the matrix switches which
extinguishes the "carrier accepted" indicator and cancels the transaction.

(e) The operator next closes the send door and selects the
destination station address on the matrix switches and pushes the send button.
The "carrier accepted" light illuminates.

NOTE: If at this point the operator wants to cancel the trans-
action, he opens the send door or pushes one of the matrix switches which
extinguishes the "carrier accepted" indicator and cancels the transaction.

(f) When the carrier dispatches, the "security transaction
indicator" goes out at the source station.

(g) When the carrier arrives at the destination station the
"security transaction indicator" above the station lights and the carrier
remains in the vertical position in the receiving chamber.

(h) The operator then selects the security transaction code assigned
for that day by pressing the proper vertical and horizontal matrix switches.

(1) He then pushes the send button which delivers the carrier into
the receiver tray and extinguishes the "security transaction indicator" above
the destination station.

(j) This completes the security transaction.

(k) Each station with the security feature will also be able to send
transactions to all other stations in the normal manner.

In the event an alarm occurs prior to the carrier arriving at the
destination station, the carrier will be sent back to the source station. If
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the route back to the source station is also on alarm, the carrier will stop
and wait until the first alarm is cleared and then proceed to either the
source oP destination station. The tPansactlon will be flagged on the CRT
"Maintenance Log" as a seeurlty tPansactloln so the maintenance personnel will
know it is a security transaction and can Petrleve it from the system using

disnostics at the CRT if it becomes necessary.

4. DESCRIPTION OF SYSTEM:

4.1 General Operation: The system shall consist of 14 stations on
zone. It shall be centrally directed. Carriers do not travel through a
central exchanger, but take the shortest route to their destination.

4.2 System Description:

4.2.1 The system shall be controlled by a digital computer. The
computer shall include memory logic circuits for maintaining system operation
during power interruption and all Interfacln of printed circuit assemblies to
perform the followin functions:

(a) Direct carriers to their destination by the shortest., most
direct route.

(b) Prevent carriers from being dispatched to non-existing,
signed-off, or malfunctioning stations.

(c) Establish traffic priority.

(d) Provide station sign-off by an ON/OFF backllghted, indicator
button at each station.

(e) Prevent carriers from being dispatched while there is another
carrier in the terminal’s receiver.

(f) Dispatch carriers at all stations by means of a backlighted
matrix directory and depressible selector buttons.

(g) Automatically route empty carriers to stations with the
lowest carrier counts.

(h) Accumulate carrier transaction totals for the entire system,
and up to a maximum of 10 individual stations.

(1) Provide manual and automatic slgn-off (5 cycles maximum) at
the control center.

4.3 Supervisory Features:

4.3.1 CRT with keyboard displays in English language.
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(a) Displays each transaction (station from,
carrier location).

(b) Displays zone’s backlog.

(c) Indicates alarms conditions.

(d) Displays the zone status.

station to, and

q.3.2 Interactive keyboard display (requested information)

(a) Displays a page directory which indicates call letters to

each on CRT to request other displays.

(b) Displays current alarms by type.

(c) Displays carrier transaction totals by system, and 10

selected stations. Totals shown since beginning operation and since last

request.

(d) Displays total number of alarms and down-time totals by type
of equipment.

(e) Displays status of each station.

4.3.3 Cathode ray tube (CRT) for supervisory functions to display the

followin in abbreviated Engllsh language:

(a) Transactions station from, station to, carrier locations.

(b) Back log.

(c) Alarms by type.

(d) Total system transactions by system, or 10 selected stations.

Total shown since last request or beginning operation.

(e) Down-time by type.

4.3. Automatic carrier redistribution by selecting the "Return
Carrier" button, carriers are rerouted to stations requiring them, based on

computer transaction history.

4.3.5 Automatic priority in load balancin or by prior designation.. Sending and Receiving Stations:

q.4.1 The stations shall be upright recessed type with the exception of

the station in the pharmacy. The stations shall be designed so that there is
a carrier capacity then the station will shut itself off automatlcally.

05-77-7526
15q0



.4.2 Stations shall provide for receive and despatch functions through
one transmission tube. The appearance of all upright stations shall be
identical whether they receive or dispatch up or down.

4.4.3 The station’s operating panel shall consist of a matrix with
station names for selection, a send button and a station ON/OFF button. When
a station is inoperative, the word "OFF" shall appear. If a selected station
is not existing or is unable to receive a carrier, the words "NOT AVAILABLE"
shall appear on the operating panel. The words "CARRIER IN RECEIVER" shall
appear on the panel when carrrlers are received at the station. The words
"INCOMING CARRIER" shall appear on the receiving station’s panel when a
carrier is enroute to that station. When the station is in use, the matrix
shall remain lighted; when not in use the matrix shall remain dark. The send
button shall illuminate and display the words "STATION SELECTED" when a proper
selection has been made.

4.4.4 The pharmacy station shall be a console type performing as
described for the recessed stations.

5. LINE MATERIALS: Transmission tubing shall be 6" O.D., 16 ga.
electrlc welded, flash removed, galvanized steel. Bends shall be same
material, formed to 48" minimum radius. Expanded bends shall not be used.
Joints shall be slip type on straight pipe only. Bolted couplings shall be
used on all connections relatlng to bends and are to be alr-tight. Individual
clamps or galvanized row clamps with 3/8" diameter cadmium plated threaded
rods screwed into appropriate anchors are to be used for hanging all
materials.

6. CARRIER:

6.1 Furnish 45 foam lined carriers, side opening type, 15" inside length
x 4-I/4" inside diameter with removable foam liners. Carrier shall be
constructed of only three pieces, have double fastener, and be capable of
transporting drugs packaged up to 1000 ML I.V. bottles, x-rays, and
correspondence.

7. BLOWER:

7.1 Pneumatic power for propelling carriers through the transmission
llne shall be supplied by a packaged blower, designed for overhead
installation.

7.2 The 460/3/60 blower shall be contained in an insulated sheet metal
enclosure having a noise level not to exceed 50 decibles on the "A" scale.

8. INLINE TRANSFER UNIT:

8.1 The inline transfer unit will direct a carrier to its proper station
without the use of impact valves.
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8.2 Each inline transfer unit will be mounted from suitable construction
above suspended ceilings throughout the building. Location within the
building will depend on system layout.

9. OPERATION:

9.1 All components, stations, in-line transfer units, and blower shall
be operated by air. The Contractor shall obtain air from the nearest IA
header of the required size.

10. INSTALLATION:

10.1 The Contractor shall install the pneumatic tube system in
accordance with the station locations shown on the drawings, and system
schematic contained herein, coordinating the work with that of all other
trades. The Contractor shall furnish and install the complete system
including required services, power and control wiring, and air piping from
header to unit.

10.2 Electrical Work shall be performed in accordance with the
applicable paragraphs of Section 1602 Interior Wiring Systems.

11. TESTS:

11.1 System Operation: Operate system and simulate failures to assure
system operates as described hereinbefore. All defects or deficiencies shall
be corrected at no additional expense to the Government.

11.2 Carriers: Carriers used in system tests shall be inspected for
scratches on leather washers and skirts or rubbing bands. Presence of deep
scratches indicate rough spots in tubing and/or Joints. Rough spots shall be
corrected before acceptance of the system.
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SECTION 15407 GAS PIPING

I. APPLICABLE PUBLICATIONS: The following publications of the issues
listed below, but referred to thereafter by basic designation only, form a
part of this specification to the extent indicated by the references thereto:

1.1 Military Specification:

MIL-M-18294B Meters, Fluid Quantity Volumetric,

1.2 American National Standards Institute (ANSI) Publications:

Z21.18-1973 Gas Appliance Pressure Regulators

Z21.24-1973 Metal Connectors for Gas Appliances

Z21.41A-1974 Quick-Disconnect Device for Use with Gas Fuel.

Z21.45A-1973 Flexible Connectors of Other Than All-Metal Construction
for Gas Appliances.

1,3 Americm, Petroleum Institute (API) Publication:

6D-1974 Steel, Gate, Plugs and Check Valves for Pipeline Service

1.4 National Fire Protection Association (NFPA) Publication:

54-1978 National Fuel Gas Code

58-1976 Standard for the Storage and Handling of Liquefied
Petroleum Gases.

1.6 Underwriter’s Laboratories, Inc.:

UL441-73 Gas Vents

2. GENERAL REQUIREMENTS: Section entitled "General Requirements,
Mechanical", with the following additional modifications, applies. The
contract drawings indicate the extent and general arrangement of the gas
piping. The system shall include piping within the building and underground
to the propane tanks. Pipe size not definitely indicated shall be in
accordance with the best commercial practice. Supply piping to equipment
shall be not less than the size of gas inlet on the appliance or equipment to
be connected. The Contractor shall investigate the structural and finish
conditions concerning his work and shall arrange work accordingly. The
Contractor shall furnish fittings, valves, and accessories required to meet
the conditions, at no additional cost to the Government.
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3. MATERIALS AND EOUIPMENT:

3.1 General: Materials and equipment shall conform to the respective
publications, National Fire Protection Codes, and other requirements specified
herein. Materials and equipment shall also be the products of manufacturers
regularly enaged in the manufacture of such products. Propane gas shall be
supplied to all gas-burnin equipment.

3.2 Propane Tanks: Provide two 1,000 gallon propane storage tanks. The
tanks shall be designed in accordance with NFPA 58. Each tank shall be
complete with all shut-off valves and safety devices as required by NFPA 58
and an outlet regulator having a capacity of 1000 SCFH at a regulated pressure
of 15 inches water gage. Provide each with a fuel unloading station with
shut-off valves, excess flow valves, and accessories as required by NFPA 58.

3.3 Gas Pipe and Fittings: Pipe or tubing for gas service shall be
steel pipe with steel fittings, brass pipe with brass fittings or copper
tubing type K or L with copper fittings. All gas pipe and tubing shall be as
specified in NFPA No. 54. Underground piping shall be coated with
thermosetting epoxy in accordance with Federal Specification L-C-530B, Type
II.

3.4 Vents: Gas vents shall conform to UL 441.

3.5 Valves: Valves shall be of iron body plug type, shall conform to
API 6D, including air seat test. Valves I-I/2 inches and smaller shall be
either lubricated or non-lubricated type suitable for 125 psi working
pressure. Valves 2 inches and larger shall be lubricated type and suitable
for 175 psi working pressure. Valves larger than 8 inches shall be worm gear
operated. Service cocks shall be plug cock type, iron body, brass core with
125 psi rating.

3.6 Pipe Hangers, Supports and Sleeves: All pipe hangers, supports and
sleeves shall conform to Section entitled "Supports and Sleeves".

3.7 Pressure Regulators: All pressure regulators shall conform to ANSI
Z21.18, shall be of iron or steel body, shall be adjustable for changing the
downstream pressure within reasonable lmits, and shall be of a type showing
pounds per square inch for inlet and inches of water column for outlet.
Regulators shall be adjustable with automatic loading, and shall have
automatic pressure relief. Regulators shall have a capacity as shown on the
drawings.

3.8 Flexible Connectors:
Z21.45.

Flexible connectors shall conform to ANSI

3.9 Quick Disconnect Couplings:
conform to ANSI Z21.41A

Quick disconnect couplings shall
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9.1 Sprinkler Systems in Unfinished Areas: Unfinished areas are defined

as attic spaces, spaces above suspended ceilings, crawl spaces, pipe chases,

and spaces where walls or ceilings are not painted or not constructed of a

prefinished material. Primed surfaces shall receive one coat of red enamel

conforming to TT-E-89 applied to a total dry film thickness of one rail.

9.2 Sprinkler Systems in All Other Areas: Primed surfaces shall receive

two coats of paint to match adjacent surfaces, except valves and operating

accessories shall receive one coat of red enamel conformin to TT-E-89

applied to a total dry film thickness of one mil. Piping shall be provided

with 2 inch wide red bands spaced at maximum of 20 feet intervals throuEhout

the piping systems. Red bands shall be red enamel or self adhering red

plastic tape.

10. ELECTRICAL WORK: Electrical work is specified in the Section

entitled "Interior Wirin Systems", except for control and fire alarm wiring.

Fire alarm system is specified in Section entitled "Manual and Automatic Fire

Alarm System".

11. FIELD TESTING AND FLUSHING: Field tests to determine conformance

with the specified requirements shall be performed in the presence of the

Contractor’s Quality Control Representative. Each system shall be

hydrostatically tested at 200 psig for a period of 2 hours, and underground

piping shall be flushed in accordance with NFPA 13. Alarms and other devices

shall be tested, the water flow alarms bein tested by flowinE water through

the inspector’s test connection. When hydrostatic and alarm tests have been

completed and all necessary corrections made, the Contractor shall submit to

the Contracting Officer a signed and dated certificate, similar to that

specified in NFPA 13, with a request for a formal inspection by the

Contracting Officer. The Atlantic Division, Naval Facilities Engineering

Command, Fire protection Erineer shall be notified by the Resident Officer in

Charge of Construction and shall witness all tests and approve all systems

before they are accepted. The request for formal inspection shall be

submitted at least five working days prior to the date the inspection is to

take place. A competent representative of the sprinkler installer shall be

present durin the inspection. At this inspection, any or all of the required

tests shall be repeated as directed by the Contractin officer. All defects

shall be corrected by the Contractor at his own expense and additional tests

made until it has been demonstrated that the systems comply with all contract

requirements. All appliances and equipment for testing shall be furnished by

the Contractor and all expenses, in connecton with the tests, shall be

defrayed by him. Water for testing will be furnished by the Government.



6.6 Sleeves: Steel pipe sleeves shall be provided for all pipes passingthrough masonry walls, floors and ceilings as provided for in Section outlined"Supports and Sleeves,.

6.7 Escutcheon Plates: Sprinkler piping passing through floors, wallsand ceilings shall be provided with approved type, one piece or split typeplates. Plates where pipe passes through finished ceilings shall be chromiumplated. Other plates shall be of steel or cast iron, with aluminum finish.Plates shall be securely anchored in place with set screws or other approvedpositive means.

6.8 Fire Department Inlet Connections: Connections shall be provided 3feet above grade, of the approved three way type with 2.5 inch NationalStandard female hose threads with plugs and chains, 8" inlet, and bronzeescutcheon plate designated "STANDPIPE AND AUTOMATIC SPRINKLERS". For publicworks building use 2 way type with " inlet and bronze escutcheon designated"AUTO SPRINKLERS".

7. UNDERGROUND PIPING SYSTEMS:

7.; Pipe and Fittings: Piping under the building and to the meter pitshall be outside coated, cement lined cast iron pipe and fittings conformingto NFPA 2, with the Joints anchored by straps and rods in aocordance wihNFPA 2i Minimum pipe size shall be 6 inches. Minimum depth of cover shabe 3 feet. Piping beyond the meter pit as specified in Section entitled"Water Distribution System".

7.2 Valves: Valves shall be provided as required by NFPA 2 and oftypes approved for fire service. Gate valves shall conform to AWWA C500 withcast iron body and bronze trim, and shall open by counterclockwise rotation.

8. DISINFECTION: Water piping shall be disinfected in accordance withAWWA C60;. Piping systems shall be filled with solution containing minimum of50 parts per million of available chlorine and allowed to stand for minimum of2 hours. Solution shall be flushed from systems with clean water untilmaximum residual chlorine content is not greater than 0.2 parts per million.

9. FIELD PAINTING: Sprinkler systems including valves, piping, condut,hangers, miscellaneous metal work and accessories shall be painted. Paintshall be applied only to clean dry surfaces using clean brushes. Immediatelyafter cleaning, the metal surfaces shall receive one coat of pretreatmentprimer conforming to MIL-P-15328 applied to a minimum dry film thickness of0.3 mil, and one coat of primer conforming to TT-P-65 applied to a minimumdry film thickness of one mil. Due care shall be exercised to avoid thepainting of sprinkler heads or protective devices. Materials which are usedto protect sprinkler heads, while painting is in process, shall be removedupon the completion of painting. The Contractor shall remove all sprinklerheads which are painted and shall provide new clean sprinkler heads of theproper type at his own expense. Primed surfaces shall receive the following:
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alarm signals when valve is closed. Wiring and remote alarm indication will

be provided under Section entitled "Manual and Automatic Fire Alarm Systems".

Shutoff valves requiring alarm switches include:

pipe, dry pipe, and pre-action shutoff valves, fire pump

sprinkler main sectional valves, and exterior meter pit valve.

Sprinkler wet
OS& valves,

5.2 Water Flow Alarm: Provide where indicated DPST (double pole, single

throw) vane type water flow switch with 10-60 sec. adjustable retard. Flow

alarms shall be suitable for low voltage D.C. operation Alarm indication and
wiring for the building fire alarm system will be provided under section

entitled "Fire Alarm System".

6. ABOVE GROUND PIPING SYSTEMS: Piping shall be run concealed in areas

with suspended ceilings and shall be inspected, tested and approved before

being concealed. Fittings shall be provided for changes in direction of

piping and for all connections Changes in piping sizes shall be made through

standard reducing pipe fittings; the use of bushings will not be permitted.

Jointing compound for pipe threads shall be pipe cement and oil, or graphite
and oil. Short pipe nipples shall be extra strong.

6.1 Sprinkler Piping: Piping shall conform to NFPA 13

6.2 Valves: Valves shall be provided as required by NFPA 13 and of

types approved for fire service. Gate valves shall be open by counter
clockwise rotation. Check valves shall be flanged, clear opening swing check

type with flanged inspection and access cover plate. Provide automatic ball

drips with drains where indicated.

6.3 Identification Signs: Properly lettered approved metal signs

conforming to NFPA 13 shall be attached to each valve and alarm device.

Design data nameplates shall be permanently affixed to the riser of each

system.

6. Inspector’s Test Connection: Test connections shall be provided 6
feet above the floor for each sprinkler system or portion of each sprinkler

system equipped with a wet pipe alarm valve, dry pipe valve, or pre-action

valve, and shall be located at the hydraulically most remote part of each

system. Test connection and system drain for systems monitored by water flow

switch shall be combined and consist of test valve, I" sight glass, orifice

plate to restrict discharge to equal that of one sprinkler, and auxiliary

drain valve. Test connection shall be piped to a location where the discharge

will be readily visible and where water may be discharged without damage.

6.5 Main Drains: Drains shall be piped to discharge at safe points

outside each building or to sight cones attached to drains of adequate size to
readily care for the full flow from each sprinkler drain under maximum

pressure. Auxiliary drains shall be provided as required by NFPA 13. Drains

to building exterior shall terminate at ground level and be provided with

concrete splash blocks.
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4.5.6 Wiring: AC operating power is provided under Section entitled
"Interior Wirir Systems". Fire alarm and detector wirin is provided under
section entitled "Manual and Automatic Fire Alarm System". Control wirin
shall be provided under this section and shall conform to NFPA 70.

4.6 Wet Pipe Alarm Valve: Valve shall be of the variable pressure type
complete with retard chamber and all accessories and appurtenances necessary
for the proper operation of each system and to prevent false alarms due to
surges or other conditions in the supply to each system.

4.6.1 Water Motor Alarm: Alarms of the approved weatherproof and
guarded types to sound locally on the flow of water is each sprinkler system
to which it is connected, shall be mounted on the outside of the outer walls
of each building, at a location designated by the Contractin officer. Water
motor alarm is only required for the public works building.

4.6.2 Pressure Switch: Switch with circuit opener or closer for the
automatic transmittal of an alarm over the facility fire alarm system shall be
provided and shall be connected into the fire alarm system. Alarm actuating
device shall be of the mechanical diaphragm controlled water flow type with
retard feature, which instantly recycles when pressure is released on the
diaphragm; retard feature shall be adjustable from 10 to 60 seconds.

4.6.3 Wiring: Control and fire alarm wlrlr is provided under section
entitled "Manual and Automatic Fire Alarm Systems".

4.7 Distribution of Water: Distribution shall be essentially uniform
throughout the area in which it is assumed the sprinkler heads will open.
Variation in discharge from individual heads in the hydraulically most remote
area shall be between 100 and 120 percent of the specified density.

4.8 Friction Losses: Losses in pipe shall be calculated in accordance
with the Hazen and Williams Formula with "C" value of 120 for underground
cement lined cast iron pipe and asbestos cement pipe, 140 for aboveground
copper pipe, and 120 for aboveground steel pipe.

4.9 Location of Sprinkler Heads: Heads in relation to the ceilln and
the spacing of sprinkler heads shall not exceed that permitted by NFPA 13 for
ordinary hazard occupancy, except for discharge density of more than 0.20
gallons per minute per square foot, the spacing of the sprinkler heads shall
not exceed that for extra hazard occupancy. The spacin of sprinklers on the
branoh lines shall be essentially uniform.

of
on a pressure

5. ALARMS:

5.1 Supervisory Alarm: Provide for each shutoff valve controlling the
sprinkler system, an alarm switch suitable for low voltage D.C. operation;
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4.5.1 Control of pre-action valve shall be through detection.

Detectors, including wiring between detectors and pre-action valve control

panel shall be provided under Section entitled "Manual and Automatic Fire

Alarm Systems".

4.5.2 Control Panel: Control panel for electrically operated detection

systems shall be of the modular type, installed in a surface mounted steel

cabinet with hinged doors and cylinder lock. The control panel shall be a

neat, compact, factory wired assembly containing all parts and equipment

required to provide all specified operating and supervisory functions of the

system. Batteries shall be located in a well constructed steel lockable

cabinet. All cabinets shall be finished on the inside and the outside in

enamel-finish with prominent rigid plastic or metal identification plates

attached. All trouble lights shall be located on door of cabinet. System

power shall be 120 volts A.C. service, transformed through a two winding

isolation transformer and rectified to low voltage D.C. for operation of all

system actuating, signal sounding, trouble signal and fire alarm tripping

circuits. Electric detection system shall be electrically supervised against

opens on all circuits. A ground fault condition which prevents the required

operation of the system or a single break in any of the actuation system

circuits shall result in the activation of a trouble signal. Loss of AC power

shall result in operation of the system trouble alarm. Trouble alarm shall

sound continuously until the system has been restored to normal. A silencing

switch, which transfers touble signals to an indicating lamp, shall be

provided and arranged so that correction of trouble condition will

automatically transfer trouble signal form indicating lamp bake to trouble

alarm until the swtich is restored to normal position. Electrical control

panels, batteries and battery charger for electrically actuated systems shall

be located in areas where they will not be subject to water damage. Isolated

form C contacts shall be provided for remote indication of valve release and

trouble through the EMCS.

4.5.3 Secondary Power Supply: Nickel cadmium, lead calcium, or sealed

lead acid, rechargeable storage batteries and battery charger.

4.5.4 Storage Batteries: Of the proper ampere-hour rating to operate

the system and provide supervision for 2 hours. Calculations substantiating

the battery capacity shall be submitted. Reliable separation between cells

shall be provided to prevent contact between terminals of adjacent cells and
between battery terminals and other metal parts.

4.5.5 Battery Charger: To provide completely automatic high/low

charging rate and shall be capable of recovery of the batteries from full

discharge to full charge in 24 hours or less. An ammeter for recording rate

of charge and a voltmeter to indicate the state of battery charge, shall be

provided. A red pilot light to indicate when batteries are manually placed on

a high rate of charge shall be provided as part of the unit assembly if a

high-rate switch is provided.
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W201 Surgery Waiting Area
W202 Alcove
W202D Alcove
W258 Ent/Eye Waiting Area
W259 Ent/Eye Control
W259C Alcove
W259D Alcove

4.2.2 Cabinet: Extra sprinkler heads and sprinkler head wrench shall be
provided in cabinets at accessible locations approved by the Contracting
Officer. The number and types of extra sprinkler heads shall be as specified
in NFPA 13.

.3 Standpipe hose valves shall be 2-I/2 inch size and shall be chrome
plated with brass body, red enamel wheel handle, chrome plated cap and chain,
and National Standard Threads. Provide 2-I/2 x I-I/2 chrome plated reducer.
Standpipe Hose Valve Cabinets shall be steel recessed type with flush trim.
Interior of cabinet shall have white enamel finish; exterior of cabinet shall
have prime coat finish. The door shall have full wire glass insert. Cabinet
dimensions shall be 18" x 18" x 8".. Dry Pipe Valve: Provide where indicated on the drawings, a dry
pipe valve with all accessories and appurtenances necessary for the proper
operation of each system. Provision shall be made to prevent excessive water
columning. Each system shall be provided with an approved automatic air
maintenance device with low air pressure switch. Dry pipe valves controlling
a system having a capacity greater than 500 gallon shall be provided with an
approved quick opening device. System alarm switch with circuit opener or
closer shall be provided and shall be connected to the fire alarm system.
Alarm actuating device shall .be of the mechanical diaphragm controlled water
flow type without retard feature, which instantly recycles when pressure is
released on the diaphragm. Low air pressure alarm shall be connected to the
EMCS.

4.4.1 Wiring: Fire alarm wiring is provided under Section entitled
"Manual and Automatic Fire Alarm Systems".

.5 Pre-Action Valve: Provide where indicated on the drawings,
electrically operated pre-action valves with all necessary pipe, fittings,
gauges, valves, and appurtenances. In addition to automatic operation, each
valve shall be arranged for manual release at the valve. A test detection
device for each actuation circuit shall be provided adjacent to each valve
which the device controls as required by NFPA 13. An air maintenance device,
consisting of shut-off valve, filter, regulator, low pressure alrm switch
with form C contacts, pressure gauge and check valve shall be provided. Low
air pressure switch shall be connected to the EMCS. Pre-action valve clapper
shall incorporate a mechanical latching mechanism that will not be affected by
changes of pressure in the water system.
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C100D
C103
C106
C109
C120
C121
C139
C10
C12
C13
C17
N139
Nlq2

N13
NI
NIF
N15
N16
$100

SIOOA
SIOOB
$101

SI01A
$119
$120
$12OE

5120E
WIO0
WIOOA
W102
WI03
W15q
WlSG
W154H
W155
C200
C200C
C204
C204A
C204C
$200

S200A
S200B

$225
$226
$226D
$226E
W200
W2OOA

Corridor
Telephone Alcove
Day Nursery
Outpatient Record Waiting
Bank
Pharmacy Waiting
Admitting Disposition
Work Area
Interview
Collection Asent
Corridor
Executive Officer
Director of Clinical Services
Alcove
Administration
Alcove
Commanding Officer
Conference
Corridor
Corridor
Corridor
Pathology Control Area
Alcove
Pathology/General Practice Waiting Area
General Practice Control Area
Alcove
Alcove
Patient Corridor
Patient Corridor
OB/GYN Conference
General Conference
Cardiology/Internal Medicine Control Area
Alcove
Alcove
Cardiology/Internal Medicine Waiting Area
Balcony
Corridor
Father’s Waiting
Doctor Conference
Telephone
Corridor
Corridor
Corridor
Radiology Control Area
Radiology/Orthopedic Waiting Area
Orthopedic Control Area
Alcove
Alcove
Corridor
Corridor
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2-I/2". Dry pipe sprinkler systems and preactlon sprinkler systems shall be
provided as indicated on the drawings. Wet pipe sprinkler system with alarm
check valve shall be provided in the public works building.

4.1 Water supply: The hospital hydraulic calculations shall be based on
a pressure of 115 psig at the fire pump discharge. Hydraulic calculations for
the public works buildin shall be based on a static pressure of 59 psig with
1650 gpm being available at a residual pressure of 49 psig at the Junction
with the new looped distribution pipir.

4.2 Sprinkler Heads: Heads shall have nominal I/2 inch orifice.
Release element of each head shall be of the intermediate temperature ratin
or higher as suitable for the individual location where it is installed.
Finish of ceilin plates and pendent sprinklers below suspended ceilings shall
be chromium plated.

4.2.1 Sprinkler heads for the following rooms shall be fully recessed
type, covered from view by a 4 inch diameter off white cover plate. The
actuation assembly shall be designed to allow heat treansfer directly from the
cover plate to the fusible link:

$239
S240
$241

$242
$242A

$242B

S243
S244
$246

S247
C221
C224
C225
C22
C247
C250
C252
C255
C257
C26
C266
C267
C268
C289
C293
N009
C100
CI00B
ClOOC

Treatment Cubicles
Treatment Room
Clean Supply
Work Area
Stretcher Entrance
Corridor
Emergency Room
Cardio Exam room
Equipment Storage
Control Area
Cystoscopy #I
Cystoscopy #2
Recovery Room
Isolation Recovery room
Orthopedic OR #I
Special Procedure OR #2
Operating #3
Operating Room #4
Operating Room #5
OB Recovery Room
Delivery Room #I
Delivery Room #2
Delivery Room #3
Intensive Care Bassinetts
Observation Bassinetts
Serving Area
Main Lobby
Corrodor
Corridor
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ready for use. Each system shall be designed and installed to give full
consideration to built-in spaces, piping, electrical equipment, ductwork and
all other construction and equipment to afford complete coverage and be free
from operating and maintenance difficulties, all in accordance with detailed
drawlns to be submitted by the Contractor for approval by the Contracting
Officer. Devices and equipment shall be of a make and type listed by the
Underwriters’ Laboratories, Inc., or approved by the Factory Mutual
Laboratories. In each of the NFPA Standards referred to herein, the advisory
provisions shall be considered to be mandatory, as though the word "shall" had
been substituted for "should" wherever it appears; reference to the "authority
havin jurisdiction" shall be interpreted to mean the Contracting Officer.
The work shall begin at the meter pit for hospital and 6" AFF for public works
building.

3.1 Submittals Required: Before any work is commenced, the Contractor
shall submit complete sets of workin drawings of each sprinkler system,
hydraulic calculations to show the basis for the design where required, graphs
or tables showing the pressure-discharge relationship for the sprinkler heads;
and full descriptive data for pipe, fittings, valves, alarms, sprinkler heads,
hangers, devices, materials, and associated equipment to the Contracting
Officer for approval. The Contracting Officer shall have the Atlantic
Division, Naval Facilities Engineering Command, Fire Protection Engineer
review and approve all submittals. Partial submission will not be acceptable.
Descriptive data shall be annotated to show the specific model, type and size
of each item the Contractor proposes to furnish. The drawings shall be in
accordance with the requirements for "Working Plans" as specified in NFPA 13
and shall include all applicable data specified therein. No work shall begin
until the design of the system and the various components have been approved
by the Contracting Officer.

3.2 Instruction Manuals: Contractor shall furnish instruction manuals,
containing complete instructions for the specific make and model of the
equipment furnished. One copy of each instruction manual shall be placed in a
flexible oil resistant, protective binder and mounted in an accessible
location in the vicinity of each control valve. Three additional copies of
the instruction manual shall be furnished to Contracting Officer.

3.3 As-Built Drawings: On completion of the work, the Contractor shall
furnish to the Contracting Officer a complete set of as-built working drawings
of each sprinkler system for record purposes. The as-built drawings shall be
minimum size of 30 by 42 inches reproducible drawings on mylar film with title

block (8 by 4 inches) similar to full size project drawings.

4. DESIGN OF SPRINKLER SYSTEMS: Design of sprinkler systems and
standpipe shall be by hydraulic calculations and shall conform to NFPA 13 and
14 to the requirements as specified hereinafter, and as indicated on the
drawings. In the hospital building, wet pipe sprinklers shall be specifically
designed for each smoke zone area and shall be supplied by either one or two
standpipe connections. Sprinkler piping shall not cross a smoke zone
partition or serve more than one zone. Minimum size for standpipe risers in
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SECTION 15514. SPRINKLER SYSTEMS

I. APPLICABLE PUBLICATIONS: The publications listed below, but referred
to thereafter by basic designation only, form a part of this specification to
the extent indicated by references thereto:

1.1 Federal Specifications:

TT-E-489F
&Am
TT-P-645

Enamel, Alkyd, Gloss.

Primer, Paint, Zinc Chromate, Alkyd Type.

1.2 Military Specification:

M-P-15232C
&1

Primer, Pretreatment (Formula No. 117 for Metals).

1.3 American Water Works Association (AWWA):

C500-71

C601-68

Gate Valves, 3 Inch Through 48 Inch, for Water and Other
Liquids.
Disinfecting Water Mains.

1.4 National Fire Protection Association (NFPA):.

13-76
24-73
70"78

Sprinkler Systems.
Outside Protection. Change "24-73" to "24-77".
National Electrical Code.

2. QUALIFICATIONS OF INSTALLER: Prior to installation, the prime
Contractor shall submit data for the approval of the Contracting Officer which
will show that he has successfully installed sprinkler systems of the same
type and design as specified herein, or that he has a firm contractual
agreement with a subcontractor having such required experience. The data
shall include the .names and locations of at least two installations where the
Contractor, or the subcontractor referred to above, has installed such
systems. The Contractor shall indicate the type and design of these systems
and certify that these systems have performed satisfactorily in the manner
intended for a period of not less than 18 months.

3. GENERAL REQUIREMENTS: Section entitled, "General Requirements
Mechanical", apply to this section, with the additions and modifications
specified herein. The work includes the designing and providing of approved
automatic sprinkler systems to afford complete fire protection coverage
throughout the hospital and public works building. The design, equipment,
materials, installation and workmanship shall be in strict accordance with the
required and advisory provisions of NFPA 13, except as specified otherwise
herein. Each system shall include all materials, accessories and equipment
inside and outside the building necessary to provide each system complete and
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Z21.45 and a quick disconnect coupling conforming to ANSI Z21.41. Theflexible connector shall be of sufficient length to pePmlt movement ofequipment for cleaning or easy access to the coupling for connections anddisconnection, and shall be installed without being torqued. Evidence ofconformance to ANSI Z21.45 and Z21.41 shall be submitted to the ContractingOfficer for approval. Substitutions shall not be permitted.

4.5 Pipe Hangers, Supports and Sleeves: Installation of all pipehangers, supports and sleeves shall conform to Section entitled Supports andSleeves,

5. FIELD TESTS AND INSPECTIONS:

5.1 General: The Contractor Quality Control representative shallconduct inspections and witness all field tests specified. The Contractorshall perform all field tests, and provide all labor, equipment, andincidentals required for testing except that the Government will provideelectric power required for field tests, when available. Any deficienciesfound shall be rectified and work affected by such deficiencies shall becompletely retested at the Contractor,s expense.

5.2 Tests:

5.2.1 Tightness Test:
accordance with NFPA No. 54.

Gas piping shall be tested for tightness in

5.2.2 Leakage Check After Gas Turn On: Leakage check after gas isturned on shall be in accordance with NFPA No. 54.

54.
5.2.3 Purging: Gas piping shall be purged in accordance with NFPA No.

---END---
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3.10 Semirigid Tubing and Fittings: Semirigid tubing and fittings shall
conform to ANSI Z21.2.

3.11 Submittals Required: Shop drawings, manufacturer’s data and
certificates for equipment, materials, finish, and pertinent details for each
system shall be submitted and approved before procurement, fabrication or
delivery of such items to the Job site. Partial submission will not be
acceptable. Descriptive data shall be annotated to show the specific model,
type and size of each item the Contractor proposes to furnish. The submittal
requirements of Section entitled "General Requirements, Mechanical:, applies
to the following lists. Items in the following lists (which are followed by
(CO) shall be approved by the Contracting Officer.

3.11.1 Manufacturer’s Data

(a) Tanks (CO)
(b) Specialties (CO)

3.12.1 Certificates of Compliance: Submit certificates from the
manufacturer attesting that each of the following items conform to all
requirements of this specification and of reference publications.

(a) Pipe and fittings
(b) Tanks (CO)
(c) Specialties (CO)

INSTALLATION:

.I General Installation for Gas Piping: Installation of gas piping and
gas appliances shall conform to NFPA No. 5 and additional requirements
herein. Gas piping shall be installed parallel with lines of the building.
Pipe shall be cut accurately and shall be worked into place without springing
or forcing. Piping shall be run concealed in finished rooms. A drip shall be
provided at any point in the gas line where condensate may collect. The lowerend of each vertical supply pipe near burners shall terminate with a tee,
nipple, and cap to serve as a dirt trap. Where gas-burning kitchen equipment
is located adjacent to other gas-burning kitchen equipment, a manifold shall
be provided for the battery, and each end of the manifold shall be connected
to the gas-distribution system in order to maintain uniform gas pressure at
each piece of equipment. All pipe unions shall be located as to be
accessible.

.2 Gas Appliances: Installation of all gas piping and appliances shall
conform to NFPA No. 5.

.3 Joints: Joints shall be in conformance with NFPA No. 5.. Final Connections: All final connections to equipment shall be made
using rigid pipe and fittings, except kitchen equipment which may be
connectedto the piping system with a flexible connector conforming to ANSI
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10.5.7 Safety Valves: The high pressure limit switch shall be locked
out or otherwise made inoperative, and the boiler safety valves shall be

lifted by steam. The relleving capacity, popping pressure, blowdown, and

reseatln pressure shall be determined by observation and measurement to be in

accordance with the ASME Boiler and Pressure Vessel Code. The AME standard

symbol will be accepted only as indicating compliance with the design and

material requirements of the code.

10.6 Capacity and Efficiency Tests: The capacity and efficiency tests
shall be performed after satisfactory completion of all tests previously
specified herein and after the boilers have been operating contlnuously for

one day with. no nuisance shutdowns and without the necessity fop frequesnt or

difficult adjustments. (These tests shall be performed on each boiler.)
Tests shall be conducted using each of the specified fuels. The test

procedures shall be in accordance with the Input-output method of the ASME

Power Test Code PTC .I and shall be reported on the AS4E Test Form for
Abbreviated Efficiency Test. The duration of the tests shall be sufficient to

record all necessary data but in no case shall it be less than hours on each

fuel.

10.7 Auxiliary Equipment and Accessory Tests: All blowdown valves, stop
valves, try cocks, draft fans, fuel oil heaters, pumps, electrlo motors, and
other accessories and appurtenant equipment shall be observed and checked

during the operational and capacity tests for leakage, malfunctions, defects,
noncompliance with referenced standards, or overloading, as applicable.

10.8 Feedwater Equipment Tests: The test of the feedwater treatment
equipment shall be conducted by the Contractor concurrently with either the
combustion test or the capacity and efficiency test to determine compliance

with the limits for oxygen content and hardness concentrations of this

specification. All equipment for taking samples and the test kit for
analyzing the samples shall be supplied by the Contractor and shall revert to
the Government when the tests are completed. Any deficiencies revealed during
the test shall be corrected at no additional cost to the Government.
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shall also be recorded. Tests shall be run on each fuel until stacktemperatures are constant and conformance with the combustion requirments of
this speoiflcatlon have been verified and recorded. Proper operation of a11
instrumentation and gauges in the control panel shall also be verified duringthe test.

10.5 Operatlonal Test: The boilers shall be tested contlnuously under
varying load conditions to demonstrate proper operability of the combustion
control, flame safeguard control, programming control, and safety interlocks.
This test shall be conducted after the adjustment of the combustion controlshas been completed under the combustion test. The operational test shall
continue for a period of at least 8 hours and shall include the following:

10.5.1 Flame Safeguard: The operation of the flame safeguard controls
shall be verified by simulated flame and ignition failures. Burners having
intermittent pilots shall be tested by simulating main flame failure while thepilot is buring. The trlal-for-pilot ignition, trial-for-main flame ignition,
combustion control reaction, and valve closing times shall be verified by stop
watch.

10.5.2 Immunity to Hot Refractory: The burner shall be operated at high
fire until the combustion chamber efractory reaches maximum temperature. Themain fuel valve shall then be closed manually. The combustion safeguard shall
drop out immediately causing the safety shutoff valves to close within the
specified control reaction and valve closing times.

10.5.3 Pilot Intensity Required: The fuel supply to the pilot flame
shall be gradually reduced to the point at which the combustion safeguardbegins to drop out (sense "no flame") but holds in until the main fuel valve
opens. At this point of reduced pilot fuel supply, the pilot flame shall be
capable of safely igniting the main burner. If the main fuel valve can beopened on a pilot flame of insufficient intensity to safely light the main
flame, the boiler shall be rejected.

10.5.4 Immunity to Ignition Spark: Where ultra violet flame detectors
are employed, the pilot and main burner manual safety shut off valves shall be
closed. The burner shall then be operated through the trial for pilotIgnltlon period. The flame safeguard relay shall not respond to the presence
of electric spark. If the flame safeguard relay responds to the presence of
electric spark the boiler shall be rejected.

10.5.5 Boiler Limit and Fuel Safety Interlocks: Safety shutdowns shall
be caused by simulating interlock actuating conditions for each boiler limitand fuel safety interlock. Safety shutdowns shall occur in the specified
manner.

10.5.6 Combustion Controls: The accuracy, range, and smoothness of
operation of the combustion controls shall be demonstrated by varying thesteam demand through the entire firing range required by the turndown ratlospecified for the burner. The control accuracy shall be as specified.

05-77-7526
15631 16



without additional cost to the Government within time period specified by the

Contracting Officer. A certified boiler inspector from LANTDIV shall be

present at all inspections and field tests.

10.2 Inspections: All inspections and tests at the site shall be made

under the direction of and be subject to the approval of the Contracting

Officer. The contractor shall operate each boiler and all appurtenances prior

to final testing and shall insure that all necessary adjustments have been

made. A 48 hour advanced written notice shall be submitted to the Contracting

Officer indicating the equipment is ready for testing. All testing equipment,

including gauges, thermometers, calorimeter, Orsat apparatus, thermocouple

pyrometers, fuel flow meters, water meters, and other test apparatus shall be

provided by the Contractor and set up and calibrated prior to the test.

Draft, fuel pressure, and steam flow may be measured by permanent gauges and

meters installed under the contract. The Contractor shall be responsible for

providing an analysis of the fuel being used for the tests. Control of noise

levels developed by exhaust steam including muffler, globe and gate valves

shall be as directed by the Contracting Officer. The tests shall include the

following, and shall be performed when feasible, in the sequence as listed:

10.3

(a) Strength and Tightness tests.
(b) Standard compliance tests.
(c) Combustion tests.
(d) Operational tests.
(e) Capacity and efficiency tests.
(f) Tests of auxiliary equipment.

(g) Feedwater equipment test.

Strength and Tightness Tests: Each boiler shall be subjected to

the

...................... ................. This test shall be in

additional to the hydrostatic tests performed at the factory.

10.3.2 The part of the preassembled fuel oil system that is furnished

integrally with the boiler shall be hydrostatically tested at 1-I12 times the

maximum operating pressure.

10.4 Combustion Tests: The fuel burning and combustion control

equipment shall be tested with each of the specified fuels at the minimum

limit of the turndown range and at increments of 50, 75, and 100 percent of

full rated load. Tests shall be conducted by factory-tralned combustion

equipment engineers as previously specified. Test data shall be analysed and

graphically presented to show for each boiler at tested loads; rates of steam

flow: flue gas temperature; percentages of carbon dioxide, carbon monoxide,

oxygen, and nitrogen in the flue gas and percent excess air. The steam quality
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9.2 Equipment Foundations: Equipment foundations shall be located as
shown on the drawlns and shall be of sufficient size and weight and of proper
design to preclude shifting of equipment under operating conditions or under
any abnormal conditions that could be imposed upon the equipment. Foundations
shall meet the requirements of the equipment manufacturer. Equipment mounted
on concrete foundations shall be grouted before piping is installed. All
piping shall be installed in such a manner so as not to place a strain on any
of the equipment.

9.3 Welding: Welding shall be in accordance with the applicable
sections of the ASME Code.

9.4 Painting: Equipment shall be factory finished to withstand the
intended end use environment in accordance with the specifications for the
particular item. Factory-flnlshed equipment on which the finish has been
damaged shall have damaged areas retouched and then be given a complete finish
coat to restore the finish to its original condition. The finish coat shall
be suitable for exposm-e in the intended end use environment.

9.5 Boiler Cleaning: After installation, each boiler shall be boiled
out, under supervision of the manufacture, with soda ash or equivalent
solution to clean all internal surfaces of oil, grease, mill scale, and dirt.
The boiler and associated piping shall then be drained and refilled with
treated softened water. At all times after initial cleaning, it shallbe the
responsibility of the Contractor to protect the boiler, tanks, and piping
against internal corrosion until testing is completed and the boilers are
accepted. All chemicals, labor for introducing chemicals, and professional
services for control and supervision of the treatment process shall be
provided by the Contractor.

9.6 Piping: Mterial and installation requirements including welding
shall be as specified in Sections entitled "Steam Distribution", "Gas Piping",
Fuel Oil Handling System", and "Plumbing".

10. FIELD TESTS AND INSPECTIONS:

10.1 General: The Contractor shall be responsible for the performance
of all inspections and tests as specified herein to demonstrate that the
boilers and auxiliary equipment, as installed, are in compliance with contract
requirements. During start-up or during the test, factory-tralned engineers
for technicians employed by individual suppliers of such components as the
burner, flame safeguard and combustion controls, feedwater treatment
equipment, and other auxiliary equipment shall be present, as required, to
insure the proper functioning, adjustment, and testing of the individual
components and systems. A detailed written record of the start-up
performance, including burner setting data over the entire load range, shall
be furnished before the Contractor’s and sub-contractor’s test personnel leave
the site. All labor, equipment, and test apparatus shall be furnished by the
Contractor. The Government will furnish water, electricity, and fuel.
All defects disclosed by thes tests shall be rectified by the Contractor
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(17) pH 8.3-8.8
(18) Max. Inlet Temp. 180F

The raw water will be delivered to the equipment from the water distribution

system of the base at a normal pressure of 70 pslg measured at the booster

pump discharge.

8.3.2 Water Softener: The water softener equipment shall be of the

type, size, and arrangement indicated. When operating under the indicated

design conditions the unit shall reduce the effluent hardness to 0 to 5
m/lite.

8.3.2.1 Zeolite Water Softener: The zeolite softeners shall conform to
MIL-W-17121 and shall have autoatlc controls. The softeners shall be

equipped for a sodium cycle. Each softener tank shall be provided with an

operating valve to permit the regeneration of one tank while the other is in

service.

8.3.3 Chemical Feeders: The chemical feeders shall be sized and

connected as indicated and shall be suitable for the flow, pressure, and

temperature conditions at the point of connections. Chemical feed storage

shall be provided as indicated. The feeders shall be of metering pump type
conforming to the requirements of MIL-W-17122 for chemical feeders. Provide

dy contact for remote low leyelalarm.

8.3.4 Feedwater Test gqulpment’,; Feedwater test equipment for

determining the condition of the boiler water shall include an assembly of

indicator solutions, standardized solutions and test glassware with cabinet.

The solution types shall permit tests for water hardness, total alkalinity,

hydroxide, carbonite alkalinity, and chloride content in milligrams per liter.

They shall employ a standardized soap solution for hardness test and a dilute

sulfuric acid solution with a methyl orange indicator for total alkalinity.

The hydroxide and carbonate alkalinity shall be determined with a

phenolphthalein indicator and the chloride content, with a silver nitrate

solution. Standardized phenolphthaleln color slides shall be furnished for

accuracy in alkalinity tests.

9. INSTALLATION:

9.1 General: The Work shall be arranged in a neat and orderly manner so

that minimum storage of equipment and material is required at the project

site. The equipment and material shall be installed in accordance with the

best commercial practices. All systems shall be neat in appearance, compact,

workmanlike in construction and assembly, and installed for long and

continuous seIce. All parts shall be readily accessible for inspection,

repair, and renewal. The equipment and material shall be inspected upon

delivery and shall be tested after installation. Material and equipment shall

be protected from the weather. Any damage caused by the Contractor in the

execution of the work shall be repaired and left in a condition equal to that

existing before the work was started.
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or peripheral-turbine type with cast iron caslng and shall be bronze fitted.
For turbine type pumps, pressure relief valves shall be provided, and for
centrifugal type pumps, by-pass orifices shall be provided. Packed stuffing
boxes or mechanlcal seals suitable for the design conditions indicated shall
be provided. Pumps shall be designed for the capacity, discharge head, and
water temperature indicated. Pump motors shall be drip proof for operation at
460 volts, 3 phase, 60 hertz.

8.2 Deaerator: The deaerator shall be of the pressurized packaged type
conforming to MIL-H-17660 and any additional requirements specified herein.
Deaeratlng assembly and deaerated water storage may be in the same or separate
shells. When external vent condensers are provided, they may be located as
recommended by the manufacturer. A pressure relief valve sized in accordance
with Table II of MIL-H-17660 shall be provided. Inlet piping and accessories
shall be as indicated. Feedwater pumps, as specified herein, interconnecting
piping, wiring and control box shall be provided as part of the deaerator
package. Deaerator capacity shall be not less than indicated. The
temperature of the water delivered at maximum capacity shall be equivalent to
saturated steam temperature at the operating pressure of the deaerator, which
shall be as indicated and the oxygen content shall not exceed 0.005 cubic
centimeters per liter as determined by the Referee Method A (Colorimeter
Indigo Carmine) of ASTM D888. Water storage capacity shall be sufficient to
operate the boilers at maximum capacity for 20 minutes. Provide auxiliary
N.O. Contact in each motor starter for connection to the EMCS.

8.3 Feedwater Treatment Equipment:

8.3.1 Feedwater Characteristics: Equipment for the chemical treatment
of the boiler makeup feedwater shall be designed to reduce the boiler water
concentrations to the limlts specified by the American Boiler Makers
Association when handllng raw water having the following impurities reported
as milligrams per liter (formerly parts per million):

(1)
C2)
(3)

(5)
(6)

C8)
(9)
(10)

Total hardness as CaC03
Calcium hardness as CaC03
Magnesium hardness as CaC03
Alkalinity as CaC03
Sodium as Na
Chlorlodes as CI
Sulfites as S03
Sulfates as SO
Phosphate as PO
Silica as SiO

(11) Nitrates as NO3
(12) Iron as Fe
(13) Free carbon dioxide as C02
(14) TotaI dissolved solids
(15) Suspended solids
(16) Dissolved Oxygen

63
51
12
80
9

6.95

2

19.63
.09

<.01

6.2
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6.8.3 The interior of the flue gas shell shall be cleaned and coated

with a suitable acid resistant coatln.

6.8.4 The manufacturer shall guarantee as to workmanship and material,
all stacks for a period of ten (10) years from date of installation. This

guarantee shall cover all normal specified usages; weather and operating

conditions; structural strength; wind and corrosion resistance.

7 BLOWDOWN EQUIPMENT:

7.1 General: The boiler shall be furnished with all equipment, tanks,
and controls necessary for bottom and continuous blowdown of the boilers. The

equipment for bottom blowdown system shall be a blowdown separator.
Continuous blowdown systems shall be of the packaged, proportional type

consisting essentially of a heat exchanger, flow control valve, and flash

tank. Blowdown equipment shall be installed and piped as indicated, and shall

conform to the recommendations of the National Board of Boiler and Pressure
Vessel Inspectors in their Recommended Rules for National Board Boiler Blowoff
Equipment.

7.2 Bottom Blowdown Separator: The blowdown separator shall be

fabricated of welded steel plate in accordance with Section VIII of the ASME
Boiler and Pressure Vessel Code. The tank shall be of vertical cylindrical

tank designed for the workln pressure of the boilers. The tank shall be

equipped wth a tangentlal blowdown inlet located so as to impinge on a carbon

steel wear plate extending at least 180 degrees around the interior

circumference of the tank from the point of Inlet. The tank also shall be

equipped with vent and drain connections, drain temperin fittln, cooling

water control valve, and angle legs for floor mounting. e blowdoa

separator shall be sized and located as shown on the drawings.

7.3 Continuous Blowdown System: The continuous blowdown system shall be

a complete packaged unit of the manual-apportionin type. The system shall

include a 50 pslg, ASME flash tank with relief valve and gaue glass, inlet

manifold with three manual flow control valves, float type drainer, 150 psi

design heat exchanger, steel frame, and necessary piping. The heat exchanger

shall consist of a steel shell and heads with type 304 stainless steel tubes

arranged in a removable U-bend bundle. The exchanger shall be constructed and

tested in accordance with Section VIII of the ASME Code. Manual apportlonin

valves shall have bronze bodies wth stainless steel seats and disks and shall

be of the indlcatin type specifically designed for blowoff service. The

blowdown system shall be complete wlth strainers, stop valves, thermometers,

and other accessories necessary to form complete packaged units. Provide dry

contact for high level alarm.

8. FEEDWATER EQUIPMENT:

8.1 Boiler Feed Pumps: Boiler feed pumps shall conform to MIL-P-17552
for motor driven, horizontal split case or support head boiler feed pumps
except as otherwise specified herein. Pumps may be of either the centrifugal

05-77-7526
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(2) Shell plate in tension 20,000 psi

(3) Butt welds for shell plate in tension 20,000 psi

(q) Butt welds for shell plate in compression 20,000 psi

6.6 Welding:

6.6.1 Stack sections shall be connected together by continuous full
penetration structural welds. Qualification of welding procedures and
operations shall be as prescribed by standard "Qualification Procedure" of the
American Welding Society.

6.6.2 Welders shall meet the Qualification of the American Welding
Society or American Society of Mechanical Engineers. No welder shall be
employed on the work who has not been fully qualified under the above
specified procedures and so certified. A copy of each welder’s qualification
certificate in conformance with the provisions of the codes having
Jurisdiction, showing that the operator was tested under the Procedure
Specifications, shall also be submitted to the Contracting Officer for
approval.

6.7 Tolerances:

6.7.1 The cross section of the chimney shall be circular and its
centerline plumb, allowable construction tolerances shall be as follows:

(a) diametrical out-of roundness paired-I/8" plus or minus.

(b) Vertical waviness in I0 feet-I/8"

(c) Adjoining sections to be paired as close as possible and not to
exceed 1/16"

(d) Plumbness of center I" per hundred feet

(e) Local dents in plates shall be no deeper than one half of plate
thickness.

(f) Welded plates shall be so aligned that the centerlines of
adjoining plate edges shall not have an effect fro each other larger than 25
of the plate thickness.

6.8 Protective Coating:

6.8.1 ASTM A22 Steel outer shell shall be adequately power wlre-brushed
to remove mill scale and weld splatter.

6.8.2 All exterior A36 steel shall be power wlre-brushed and all welds
chipped, solvent washed, and primed.

05-77-7526
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llghts. Each system shall terminate with sultable connectors at the base of

the stack. Conduit and wlrlng shall conform to the National Electrlca] Code.

6.5.6 The insulation between inner and outer shells shall be of sultable

thickness to limit the outer skin temperature to 120F, and/or prevent the

flue gas temperature frc fallin below its dewDoln

"6.5.7xx The stack manufacturer shall submit calculations and plans

showing attachment of the stack to the foundation, design loads and their

location. The foundation shown is the minimum acceptable foundation. If

the sEack furnished requires changes in the foundation, the manufacturer

shal have the foundation designed by a registered professional engineer

and submit same to the Contracting Officer for approval. Any redesign

and/or alterations to the stack foundation shall be the responsibility of

the Contractor at no additional cost to the Government."
u..u i= u manuzacurer shall oeslgn e stack to withstand all

structural and stress conditions including the following wind loads without

guys:

Roof 45’
45 -60
60 ’-80
80’ & higher

38 ibs. per square foot
41 ibs. per square foot

45 ibs. per square foot
48 lbs. per square foot

6.5.9 Complete calculations shall be submitted to the Contracting
Officer at the same time that shop drawings are submitted for approval.
Calculations shall account for resonant vibration characteristics of the

stack. The review shall not constitute checking or approval and shall in no

way relieve the stack manufacturer of his full responsibility for the accuracy
of his calculations and the ultimate safety and structural integrity of the

stack.

6.5.10 Calculations shall include design of all components and

connections and shall fully cover stress conditions and necessary
reinforcement around openings. All welds shall be properly designed and their

size and extent clearly shown on the shop drawings.

6.5.11 The detailed design shall take into consideration shipping and

construction procedures and adequately provide for any stresses which might

develop there from or from dynamic forces due to wind during construction.

6.5.12 Maximum outer shell allowable stresses (from all forces including

wind to be used in the detailed design shall be as follows for ASTM A242
structural steel plate:

(I) Shell plate = Compress Fx 2.1 x 106 x t/r but not
exceeding 20,000 psi.

Where t plate thickness r = stack radius In inches

05-77-7526
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(I) Shielded Metal Arc Class E 80

(2) Suerged Arc SAW 80

(3) All weld metal must be equivalent to the base material in
strerth, corrosion resistance and weathered appearance.

6.4.3 Condition weathering steel and all welds to appear weathered.

6.4.4 The stack flares, base plate and rlr, stiffeners and allcomponent parts to be ASTM A36 steel.

6.4.5 Filler metal for A36 weldlng shall conform to AWS Code and the
followlr requirements:

(I) Shielded Metal Arc Class E 60

(2) Submerged Arc SAW 60

6.4.6 The inner structural/flue gas shell shall be ASTM A36 steel.

6.4.7 Expansion Joints shall be made of the respective shell material.

6.4.8 Stack flanges to be 3/8" minimum thickness A36 steel.

64.9 Anchor bolts shall be hot dip galvanized ASTM A307 type steel.

6.5 Design:

6.5.1 The stack shall fully conform to the overall dimensions and
appearance characteristics shown on the drawlnEs and hePeln specified.

6.5.2 The stack shall be 85 feet in height fabricated in three flanged
sections as follows: (all dimensions are the inside diameter of the innerflue gas shell.) The top 25 foot section shall taper from 45" I.D. to 25"I.D. The middle 35 foot section shall be 45" I.D. The bottom 25 foot section
shall taper from 68" I.D. to 45" I.D.

6.5.3 The boiler manufacturer shall confirm the stack and breachlnEfurnished are suitable for use with the boiler at the time of bid. Any
changes required by the boiler manufacturer shall be included in the bid
price.

6.5.4 The bottom section shall be furnished with flanged flue gas lnlet,
insulated sloping false bottom with draln connection, clean-out door, and
instrumentation connections as requlred for the boilers.

6.5.5 The top section of the stack shall have a llghtnin protection
system conforming to UL Master Label "C" and two type EOC #44505A obstruction

05-77-7526
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Anchor bolts and pipe sleeves for anchor bolts

Access clean out doors

ghtning protection

Aircraft clearance lights

Rub plates

Other accessories or appurtenances not specified but which are
resonably required to make a complete, well integrated unit.

6.2 Submittals

6.2.1 Submit design computations, to the Contracting Officer verifying

the detailed design and shop drawings, including:

Foundation Design Load Computations.

Stack Design Detail Computations.

Detail Dynamic Stability Computations

Detail Design Drawings

Detail Erection Drawings

The above required computations shall cite the origin of formulae

and criteria.

6.3 Manufacturing:

6.3.1 The stack shall be the product of an established and respectable

manufacturer who has had at least 5 years experience in the successful

manufacturer and erection of double wall steel stacks and can show evidence of

having made similar installations which have operated successfully for at
least 3 years.

6.4 Materials:

6.4.1 The stack outer shell shall be weathering type low alloy high

strength sheet or plate conforming to ASTM A242 such as "MAYARI-R" or "CORTEN
A".

6.4.2 Filler metal for welding A242 shall conform to AWS Code and the

following requirements:

05-77-7526
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weld, flanges, or ooupllngs. Suitable cleanouts shall be provided that will
pernlt cleaning the entire breeching without dismantling.

5.2 Rectangula Breeching: All structural materials shall comply with
the applicable sections of the merlcan Institute of Steel Construction
Specification for Design, Fabrication, and FAectlon of Structural Steel. All
shop connections may be welded or bolted as required for joining breeching to
equipment. Hot dipped galvanized bolts and lock washers shall be supplied for
bolted oonnectlons, shall be not less than 3/8 inch in diameter, and spaced
not more than 3 inches apart. All bolted Joints shall be furnished with I/8
Inch-thlck asbestos gaskets. Breeching plate shall be not less than 3/16
Inch-thlck. Welds shall conform to AWS DI.1. Breeching system shall provide
for maximum expansion and contraction. Expansion Joints shall be of the
guided flexible crease type with flexible element of not less than 0.0625
Inch-thlck stainless steel. Access doors shall be provided and shall be cast
iron or reinforced steel plate with asbstos gaskets I/8 inch thick and
positive closing latches of sufficient number to ensure a gas-tlght seal. All
breeehlng shall be thoroughly cleaned of rust and scale after fabrication by
commercial sand blasting.

5.3 Breeching Hangers: Breeching hangers shall be designed to carry not
less than five times the breeching weight. Hangers for round breeching shall
be of the band type with hanger rods. Hangers for rectangular breeching shall
be of the trapeze type with angle support member and hanger rods. All hangers
shall be of steel.

5.4 Cleanout Doors: Cleanout doors shall be secured to the ends and
sides of the breeching where required to effectively clean the breeching.
Cleanout door shall be constructed of a gage steel not less than that of the
breeching and shall be secured to a 1-1/4-inch-by 1-1/4-inch angle frame not
less than 1/8 inch in thickness with mounting bolts welded to the angle frame
and spaced not over 6 inches on center; provide 1/16 inch-thick long fiber
asbestos gasket between cleanout doors and fames. Doors shall be squared and
shall be full height of diameter or side of breeching up to a size of 24
inches by 24 inches maximum, except that cleanout doors less than 12 inches in
height shall be rectangulsr and shall be 12 inches in length. Plu type
leanouts are not acceptable.

bolted omiions-provdns a sas tight, se.. All damper stz/uzal.
zera. Shal comply wh the applicable sections o the American
institute og Ste,e/ Construction’s Specication for Design, Fabricatio

confora to AWS DI.1."
Expansion device, truncated cones and breeching openings.
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output, accuracy 0.25 of full scale, complete with calibrated orifice plate
for installation between sllp-on flanges and mounting bracket.

(d) Fuel flow meter: Fuel flow meter shall be in accordance with
MIL-M-1829, Style A, with pulser head.

.2 Boiler Plant Controls and Instruments: The following plant instru-
ments shall be provided:

(a) Orsat Gas Analyzer: A flue gas analyzer, Orsat type,
conforming to MIL-A-18218, shall be provided. The analyzer shall determine
the C02, CO, 02 in the flue gas and shall be complete with chemicals and
accessories for use in such determinations.

.3 Boiler Control and Instrument Cabinets: Boiler control and
instrument cabinets shall be as specified in the referenced boiler specifi-
cations and shall be mounted, wired, and piped on the boiler front.

Boiler Auxiliaries: The following auxiliaries shall be provided:

(a) Sample Cooler: Each boiler shall have a water-cooled shell
and tube type heat exchanger designed for cooling sample of boiler water prior
to chemical testing, mounted and piped on the boiler. The cooler shall
consist of a cast iron or steel shell with copper or copper alloy tubes and
shall be equipped with a brass or bronze sampling cock. A concentrometer kit
containing all necessary glassware, reagents, and instructions for determining
boiler water concentration shall be furnished.

(b) Oil Heater: Each boiler shall have a steam fired fuel oll
heater capable of raising the o11 temperature a minimum of 100 F. The heat
exchanger shall have carbon steel shell and tubes and be complete with steam
control valve activated by a pneumatic, indicating viscosity control system,
condensate trap, manual valve strainers, and piping as required. The complete
unit shall be mounted and piped on the boiler.

.5 Noise Levels: The sound pressure level near boiler operating at
rated output shall not exceed 85 decibels as measured on the A scale, at 5
points located 5 feet from the boiler and five feet apart. Octave band data
shall be taken and recorded. Sound level meter and octave band analyzer
shall be as specified in Section entitled "Testing and Balancing Air and Water
Systems".

5. BOILER BREECHINO:

5.1 Round Breeching: Round breeching shall be constructed of black iron
or steel in accordance with NFPA No. 211 for metal connectors for medlum-heat
appliances and shall be constructed with welded seams and Joints. Round
breechings also may consist of approved factory-built chimney sections for
medlum-heat appliances if the sections are Joined together with continuous
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3.7 Submittals: Submittals required include; shop drawings,
manufacturer’s data and certificates for equipment, materials, finish, and
pertinent details for each system and shall be submitted and approved before
procurement, fabrication or delivery of such items to the Job site. Partial
submission will not be acceptable. Descriptive data shall be annotated to
show the specific model, type and size of each item the Contractor proposes to
furnish. The submittal requirements of section entitled "General
Requirements, Mechanical", applies to the following lists. Items in the
following lists which are followed by (CO) shall be approved by the
Contracting Officer.

3.7.1 Manufacturer’s Data:

(a) Boilers, including instrumentation and auxiliaries (CO)
(b) Stack & Breeching (CO)
(c) Blowdown Separator
(d) Continuous blowdown System (CO)
(e) Boiler Feedwater Pumps (CO)
(f) Deaerator (CO)
(g) Water Softener (CO)

instrumenta required by
the boiler specifications referenced above, the following instruments shall be
provided and located where recommended by instrument manufactuer:

(a)

(b)

(c)

A flue gas temperature gage conformir to GG-T-321.

A draft gage, single point, conforming to MIL-G-17787.

Steam flow transmitter: Electronic differential pressure
transmitter with integral square root extractor. Nema q enclosure, 316
stainless steel wetted parts, 115 VAC supply voltage, .0 to 20.0 milliamp DC



3. Service Availability: The Contractor shall submit a certified llst

of qualified permanent service organizations for boilers, boiler controls,

instrumentation and feedwater equipment which includes their addresses and

qualifications. These service organizations shall, in the opinion of the

Contracting Officer, be reasonably convenient to the equipment installation

site and shall be able to render satisfactory service to the equipment on a

regular and emergency basis.

3.5 Supervision:

3.5.1 General: The Contractor shall provide the services of a quallled

engineer or technician for start-up and tests and installation of equipment as

specified below. A printed certified qualification resume’ of the engineer or

technician shall be submitted to the Contractin Officer. The Contracting

Officer reserves the right to reject the engineer or technician propsed if the

engineer’s or technician’s qualifications are not suitable or are questiona-
ble. The engineers or technicians resume; shall list all applicable experi-

ence related to installation, start-up and testing of equipment and applicable

factory training and education. A written schedule with dates of start-up,
test, installation, and checkout of equipment shall be submitted to the Con-
tracting Officer. After installation of equipment the engineer or technician

shall provide a signed certificate or certified written statement that the
equipment is installed in accordance witht he manufacturer’s recommendations.

More than one engineer or technician’may be provided based on the types of
specific equipment. In the event that more than one engineer or technician is

provided, a certified resume for each one shall be provided and their specific

spcialty and item of work shall be indicated on the resume’. One engineer or
technician as appointed by the Contractor shall supervise and be responsible
for the overall installation, start-up, test, and checkout of systems.

3.5.2 Start-Up and Test: In addition to the requirements above, the

start-up and test engineer or technician shall be approved by the manufacturer

of the specific piece of equipment including boiler, boiler controls, boiler

instrmentatlon, and feedwater equipment. The start-up and test engineer or

technician shall remain on the Job until the unit has been in successful

operation for three days, and accepted by the Contracting Officer.

3.6 Boiler Certification: The boiler manufacturer shall submit evidence

satisfactory to the Contracting Officer or his authorized representatives that

the boilers meet the requirements of the standards specified below. Accepta-
ble evidence of meeting these standards will be the official UL listing mark

prescribed in the UL gas and oll equipment llst for oil-flred, gas-fired, or
gas and oil-fired boiler assemblies, as applicable plus the appropriate offl-
cial ASME smbol stamp. In lleu of the above certification, acceptable evi-

dence of meeting the requirements of one or more of the standards specified
below will be a certified test report from an independent testing laboratory,
selected by the manufacturer and approved by the Contracting Officer, indlca-

ring that the boilers and accessories have been inspected and tested and meet
all re( of the applicable standards seclfled below.
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B75-77
B 111-77

B395-77

D396-76
D888-66

(1971)

Seamless Copper Tube.
Copper and Copper Alloy Seamless Condenser Tubes and
Ferrule Stock.
U-Bend Seamless Copper and Copper Alloy Heat Exchanger and
Condenser Tubes.
Fuel Oils.
Test for Dissolved Oxygen in Industrial Water.

1.6 American Welding Society (AWS) Publication:

DI.1-75 Structural Weldin Code.

1.7 National Board of Boiler and Pressure Vessel Inspectors:

Recommended Rules for National Board Boiler Blowoff Equipment.

1.8 National Fire Protection Association (NFPA) Publications:

NFPA No. 70-78 National Electrical Code.
NFPA No. 211-72 Chimneys, Fireplaces and Venting.

2. DESCRIPTION: The work includes the steam boilers, controls,
breechlngs, stack, blowdown equipment, and feedwater equipment.

3. GENERAL REQUIRENTS: Section entitled "General Requirements,
Mechanical", with the followin additions and modifications, ap lies.

3.3 Proven Design: Boilers and feedwater equipment installed shall be
of proven desln which has been tested, successfully installed and operated in
commercial or industrial installations. Prior to commencement of construction
the Contractor shall provide to the Contractin Officer a certified written
report from the boiler and feedwater equipment manufacturers indicating date
of installation, type, model, capacity and address location of installed
boilers. The above information shall be submitted to show that substantially
identical equipment of comparable capacity (within 20 percent) has been
successfully installed and operated in not less than three installations under
similar operatin conditions for a period of not less than two years.
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SECTION 15631. STEAM BOILERS AND EQUIPMENT (500,000 18,000,000 BTU/HR)

I. APPLICABLE PUBLICATIONS: The followin publications of the issues

listed below, but referred to thereafter by basic designation only, form a

part of this specification to the extent indicated by references thereto:

1.1 Federal Specifications:

GG-G-76D
GG-T-321C
&Am I

VV-F-815C
WW-T-799E

Gaes, Pressure and Vacuum, Dial-Indicatin.
Thermometer; Self-Indlcatln, Liquld-In Glass.

Fuel Oil, Burner.
Tube, Copper, Seamless,
Flared Fittings).

( For Use with Solder-type or

1.2 Military Specifications:

War,

&Aml

MIL-H-17660B
MIL-P-1779C

MIL-G-1??87B
MIL-F-18113C

MIL-A-18218
MIL-M-1822 IB
MIL-B-18796D

MIL-M-1829B

Pumps, Centrifugal, Water, Horizontal, Boiler Feed,
Electric Motor or Steam Turbine Driven.

Heaters, Fluid, Deaerating (For Water Only).
Pumping Units, Condensate, Heatin and Pumping Units,
Vacuum Heating.
Gaes, Dial Indicating, Furnace Draft.
Feeders, Boiler Water Treatment, By-Pass and Compound
Receiver Types.
Analyzer, Flue-Gas, Orsat-Type, Portable.
Meters, Flow Rate, IndlcatinE.
Burners, Oil, Gas, and Gas-Oil Combination (720,000 Btu/Hr

and Higher Input Capacity).
Meter, Fluid Quantity Volumetric.

1.3 American Institute of Steel Construction (AISC) Publication:

Specification for the Design, Fabrication and Erection of Structural Steel for

BuildlnEs.

1.4 American Society of Mechanical Engineers (ASME) Publications:

ASME Boiler and Pressure Code: Section VIII Pressure Vessels 1977
(including all addenda thru Summer 1978).

ASME Power Test Code: PTC q.1 Steam-Generatin Units.

1.5 American Society for Testing and Materials (ASTM) Publications:

1.2 Military Specifications:

Change "MIL-B-17452C & Am i" to "MIL-B-17452D".



incidentals required for field testing. When practicable, testing shall be
done after the work is placed in its final position.

7.2.; Piping: Fuel oil piping shall be subjected to a leaknge test
employlr o11 as the test medium at I-I/2 times its maximum operatlr
pressure 7.2.1 Piping: At the end of this paragraph add the following:

for this testing shall be provided by Contractor."
7.2.2 Testing Protective Coatings on Buried Piping and Tanks:

Protective coating for buried piping and tanks shall be tested for thickness,
holidays and pin holes. Thicknesses shall be measured by commercial film
thickness gages, except that thickness of enamel coatings may be determined by
cutting tiny holes in the coating by the twist of a knife and measuring the
thickness with a plt-depth gage. Enamel coatings on piping and on tank
exteriors shall be tested for pin holes, holidays, and other defects with an
electrical flaw detector. The electrical flaw detector shall be an approved
type delivering approximately 8,000 to I0,000 volts low amperage. Areas where
arcing occurs shall be repaired in an approved manner.

?.2.3 Fuel Oil Storage Tanks: All tanks shall be strength tested in
accordance with good engineering practice before they are placed in service.
All tanks and connections shall be tested for tightness. Before being
covered, enclosed, or placed in use, underground tanks shall be tested for
leaks using air. Test pressure shall be not less than 5 nor more than 7
pounds per square inch and held a minimum of () hours. No pressure drop,
except due to temperature change, will be accepted. Allow for ambient
temperature change in accordance with the relationship PF + I.7 = (PI + I.7)
(T2 + 60) (TI + 60), in which T and P represent Fahrenheit temperature and
gauge pressure, respectively, numbers and 2 denote initial and final
readings, and PF is the calculated final pressure. If PF exceeds the measured
final pressure, locate leaks with soapy solution repair all leaks and repeat
test until no reduction in pressure occurs. Use a test gauge calibrated in
one psi increments and readable to I/2 psi in performing the tests.

"Oil



connection having a screwed valve shall have a union. In long lines inside

buildings, unions or flanges shall be placed not farther apart than 100 feet,
except in pipe lines of welded construction. Unions or flanges shall be as

specifed.

6.6 Valves: Valves shall be installed in positions accessible for

operation and repair. A check valve and a gate valve shall be installed on

the suction line of each fuel oil storage tank.

6.7 Thermometers: Thermometers and thermal sensing elements of control

valves, etc., shall be provided with a separable socket. Separable sockets

installed in pipe lines shall be installed in such a manner to sense the

flowing temperature of the fluid and minimize obstruction to flow.

6.8 Strainers: Strainers with meshes suitable for the services shall be

provided where shown or where dirt might interfere withthe proper operation

of valve parts, orifices, or moving parts of equipment. Strainers shall be

provided in the pump-suction lines and oil heater discharge lines.

6.9 Dielectric Unions or Flanges for Underground Pipe: Dielectric

unions or flanges for underground pipe shall be installed between ferrous and

non-ferrous piping, equipment, and fittings; except that bronze valves and

fittings may be used without dielectric couplings for ferrous-to-ferrous or

non-ferrous to non-ferrous connections. Dielectric fittings shall utilize a

nonmetallic filler which will prevent current flow from exceeding one percent
of the short circuit current. The filler shall be suitable for the pressure
and temperature of the service.

6.10 Steel Fuel Oil Tank:

6.10.1 Underground Fuel Oil Tanks: The exterior of below ground tanks

shall be cleaned to bare metal and coated with a coal tar enamel. Underground

tanks shall be buried with a cover of earth not less than 2 feet deep, with

all pipe connections at the top of the tank. Tanks shall rest on concrete
pads or cradles conforming to the shape of the tank.

6.11 Fiberglass Reinforced Plastic Tanks shall be installed and back-

filled as recommended by the manufacture.

7. FIELD INSPECTION AND TESTS:

7.1 Inspection: All materials and equipment shall be subject to
inspection at the installation site by the Contracting Officer. Work rejected

because of defects of nonconformance with plans and specifications shall be

replaced or corrected by the Contractor as directed, at no additional cost to

the Government.

7.2 Field Tests: The Contractor Quality Control representative will

witness all field tests specified inthis section. The Contractor shall
perform all field tests and shall provide the necessary facilities, labor, and
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Installation of oil piping and equipment in buildings shall conform to NFPA
National Board of Fire Underwriters pamphlet 31 "Installation of Oil Burning
Equipment", except as indicated or specified herein. The feed line to
equipment shall have an approved shut-off valve located near tank.

6.2 Pipe Sleeves: Pipe sleeves shall be provided and installed as
defined in section entitled Supports and Sleeves.

6.3 Screwed Joints in Piping: For making up screwed joints, cylinder
oil and graphite pipe-Joint compound conforming to NIL-T-5544 shall be used,
and shall be applied to the male threads only. The use of red or white lead
and zinc compound conforming to MIL-T-22361 may be used. Threaded pipe
Joints, as well as bolts and studs used on high temperature pipe joints up to
1050 degrees F shall be lubricated with anti-seize compound in accordance with
MIL-A-907. Piping shall be free from fins and burrs. Pipe ends shall be
reamed or filed out to size of bore, and all chips shall be removed.

6.4 Welding:

6.4.1 Welding Procedure Specifications: Before any welding is
performed, the Contractor shall submit to the Contracting Officer three copies
of his welding procedure specification for all metals included in the work,
together with proof of its qualifications as outlined in ANSI B31.1.

6.4.2 Performance Qualification Record: Before any welder or operator
shall perform any welding the Contractor shall also submit to the Contracting
Officer in conformance with ANSI B31.1 showing that the welder was tested
under the approved procedure specification submitted by the Contractor. In
addition the Contractor shall also submit each welder’s assigned number,
letter, or symbol which shall be used to identify the work of the welder which
shall be affixed immediately upon completion of the weld. Welders making
defective welds after passing a qualification test shall be given a requali-
fication test and upon failing to pass the test shall not be permitted to work
this contract.

6.4.3 Previous Qualifications: Welding procedures, welders, and welding
operators previously qualified by test may be accepted for this contract with-
out requalification subject to the approval of the Contracting Officer and
provided that all the conditions specified in ANSI B31.1 are met before a
procedure can be used.

6.4.4 Welding of Piping: Welding of Joints in piping, butt welds,
fillet welds, bends, loops, offsets, and cleaning of pipe shall conform to
ANSI B31.1.

6.4.5 Quality of Welds: Quality of welds, correction of defects, stress
relieving and preheating shall be in accordance with ANSI B31.1.

6.5 Unions or Flanges: Unions or flanges shall be placed where
necessary to permit easy disconnection of piping and apparatus. Each
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3.5 Strainers: Strainers for fuel oil shall be of the single basket

type, with inlet and outlet connections on the same horizontal center llne.

The body shall be of cast iron or fabricated steel. The baskets shall be of

series 300 stainless steel, and be readily removable by removal of the body

top; the perforations shall be small enough to prevent passage of any solids

which might interfere with proper functioning of valves or burners. The open

area of the basket shall be not less than times the area of the inlet and

outlet piplnE. With each filter, a spare basket shall be supplied.

3.6 Meters: Meters shall conform to MIL-M-1829.

3.7 Instruments shall be as follows:

3.7.1 Thermometers: Thermometers shall conform to GG-T-321 and shall be

mercury type with wells and temperature range suitable for the use

encountered.

FUEL OIL HEATING AND PUMPING EQUIPMENT:

.I Tank Heater: The heater shall be of the vertical type, installed

through a manhole in the top of the tank. All pipe connections shall e welded

to the manhole cover, and the entire assembly shall be removable as a unit.

It shall be capable of heating the required oll capacity from 30 to 130
degrees F, when supplied with steam at 15 PSI. It shall have all necessary

connections for heating medium, inlet and outlet, drains, vent, thermometer

and pressure gage. The heater coll shall be constructed of steel tubes and

designed for 150 pslg. The coil shall extend to within 6 inches of the tank

bottom, and shall so surround the oil suction llne as to insure the required

oil temperature. Steam coll pressure drop shall not exceed PSI.

4.2 Oil Pumps: Oil pumps shall conform to MIL-P-17608, and have flanged

inlets and outlets. They shall be mounted on extended baseplates, with

flexible couplings, and direct connected electric motors or V-belt drive. The

discharge side of each pump shall be provided with a pressure relief valve,
piped to the pump suction line; the suction side shall be provided with a

duplex strainer.

5. FUEL OIL AND GASOLINE STORAGE TANKS AND ACCESSORIES:

5.1 Fuel Oil and Gasoline Storage Tanks: Fuel oil and gasoline tanks

shall be constructed of steel or fiberglass reinforced plastic (FRP) and shall

comply with NFPA Pamphlets 30 and 31. Steel tanks shall conform to MIL-T-26.
FRP tanks shall conform to MIL-T-52777. Each fuel oll tank shall have a

manhole on top, with extension neck, and bolted cover with gastight gasket.

Openings and accessories shall be provided as shown on the drawings.

6. INSTALLATION:

6.1 General Installation Requirement for 0il Piping: All oil piping

shall be free from traps and shall drain toward the tank or equipment

"3.8 Steam Tracing of Fuel Lines: Provide 1/2 inch tubing, Type L,

ASTM B88, soft drawn, strapped to pipe every 5 feet with stainless steel

banding material. Provide strainer and thermostatic trap at trace line’s

end. Groove insulation to fit over 1/2 inch trace lines."



(c) Meters (CO)
(d) Instruments (CO)
(e) Heating & Pumping Equipment (CO)
(f) StoraRe Tanks & Accessories (CO)

2.3.2 Certificates: Submit certificates from the manufacturer attesting
that each of the following items conform to all requirements of this
specification and of reference publications.

(a) Pipe and Fittings
(b) Meters and Instruments (CO)
(c) Heating and Pumping Equipment (including controls) (CO)
(d) Storage Tanks and Accessories (CO)

3. PIPING AND ACCESSORIES:

3.1 Aboveground and Below Ground Piping and Piping Accessories: Fuel
oil and gasoline piping for above and below ground shall be Schedule 40 black
steel pipe conforming to ASTM A120, or grade A Schedule 40 black steel piping
conforming to ASTM A53. Fittings shall be steel in accordance with ANSI B16.9
and B16.28. Unions shall conform to WW-U-531 and shall be of the type
required to be compatible to adjacent piping. Flanges shall conform to ANSI
B16.5. Gaskets shall be suitable for the pressure and temperature range of
100 to 200 degrees F, gaskets shall be asbestos, monel, or soft steel.
Underground light oil piping shall have a thermosetting epoxy coating
conformln to Federal Specification L-C-530A, Type II.

3.2 Vent Piping: Vent piping shall be zinc-coated steel conforming to
WW-P-406, standard weight, with zinc-coated malleable iron fittings conforming
to WW-P-521.

3.3 Pipe Supports: Hangers, suports and anchors shall conform to
WW-H-171. All piping shall be supported as defined on drawings and specified
in Section entitled "Supports and Sleeves".

3.4 Valves:

3.4.1 Relief Valves: Relief valves shall be constructed with cast-iron
or steel bodies and shall be equipped with corrosion-reslstant valve seats.
The valve shall be positive closing so that no leakage will occur.

3.4.2 Check Valves: Check valves shall conform to WW-V-51, lift check
or swing check, 125 psi. All check valves shall be provided with renewable
composition discs or shall have metallic disc or regrinding type.

3.4.3 Gate Valves: Gate valves 1-1/2 inches or less shall conform to
WW-V-54, wedge disc, nonrislng stem type, 125 pound class. Gate valves 2
inches and over shall conform to WW-V-58 200 psi class.

3.1 Aboveground and Be].ow Ground Piping In the last sentence,
immediately following "Underground" delete "light oil"; change "L-C-530A"
to "L-C-530".
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B16.28-1964
B31.1-1977

Wrought Steel Buttweldin Short Radius Elbows and Returns.
Power Piping.

1.4 American Society of Mechanical Engineers (ASME) Publications:

ASME Boiler and Pressure Code:

Section VIII Pressure Vessels 1977 (including all
addenda thru Summer 1978).

Section IX Weldin Qualifications 1977 (including all
addenda thru Summer 1978)

1.5 American Society for Testin and Materials (ASTM) Publications:

A53-76
A120-76

A126-73

Welded and Seamless Steel Pipe.
Black and Hot-Dipped Zinc-Coated (Galvanized) Welded and
Seamless Steel Pipe.
Gray Iron Castings for Valves, FlanEes and Pipe Fittings.

1.6 National Fire Protection Association (NFPA) Publications:

NFPA No. 30
1977

NFPA No. 31
1974

Flammable and Combustible Liquid Code.

Installation of Oil Burning Equipment.

2. GENERAL:

2.1 Description: The work includes all fuel oil piping, fuel oil pumps,
tank heater, fuel oil storage tank, and other auxiliary equipment.

2.2 General Requirements: General requirements include those specified
in Section entitled, "General Requirements, Mechanical".

2.3 Submittals: Submittals required include; shop drawings, manufac-
turer’s data and certificates for equipment, materials, finish, and pertinent
details for each system and shall be submitted and approved before
procurement, fabrication or delivery of suchltems to the job site. Partial
submission will not be acceptable. Descriptive data shall be annotated to
show the specific model, type and size of each item the Contractor proposes to
furnish. The submittal requirements of section entitled "General
Requirements, Mechanical", applies to the following lists. Items in the
following lists which are followed by (CO) shall be approved by the
Contracting Officer.

2.3.1 Manufacturer’s Data:

(a) Valves
(b) Strainers (CO)

05-77-7526
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SECTION 15611. FUEL OIL HANDING SYSTEM

I. APPLICABLE PUBLICATIONS: The following publications of the issues
listed below, but referred to thereafter by basic designation only, form a
part of this specification to the extent indicated by the references thereto:

1.1 Federal Specifications:

GG-T-321C
&Aml

WW-H-171D
WW-P-406 D
& Int a

WW-P-521F

WW-U-531E

WW-V-51F

WW-V-54D
&Am2

WW-V-58B

L-C-530B
& Am

Thermometers, Self-Indicating, Liquid-in Glass, for
Machinery and Piping Systems.
Hangers and Supports, Pipe.
Pipe, Steel, Seamless and Welded (For Ordinary Use).

Pipe Fittings, Flange Fittings and Flanges, Ferrous and
Steel, (Screwed and Butt-Welded), 150 Pound.
Unions, Pipe, Steel or Malleable Iron, Threaded
Connection.
Valve, Bronze; angle, Check, and Globe, 125-, 150-, and
200- Pound, Screwed, or Flanged for Solder (For Land Use).
Valve, Gate, Bronze (125, 150, and 200 Pound, Screwed,
Flanged, soldered, (For Land Use).
Valve, Gate, Cast Iron; 125 and 250 Pound, Screwed and
Flanged (For Land Use).
Coating, Pipe, Thermoplastic Resin or Thermosetting Epoxy.

1.2 Military Specifications:

MIL-A-907D
MIL-F-18999C

MIL-M-18294B
MIL-P- 15147C
&Aml
& Int Am 3

MIL-P-17608B
MIL-S-16293F

MIL-T-426C
MIL-T-5544B
MIL-T-22361
& Am

MIL-T-52777

Antiseize Compound, HiEh Temperature.
Felt, Asbestos, Glass Fiber Reinforced, Pipe Line,
Coal-Tar Saturated.
Meter, Fluid Quantity Vol,-,etric.

Primer and Enamel, Coal Tar.

Pump, Rotary, Power Driven, Viscous Liquid.
Strainer, Sediment, Pipeline, Water, Air, Gas,
Steam.
Tank, Liquid Storage, Metal: Fuel Oil, Horizontal.
Thread Compound, Antiselze, Graphite-Petrolatum.
Thread Compound, Antiselze, Zinc Dust-Petrolatum.

Oil or

Tanks, Storage, Underground, Glass Fiber Reinforced
Plastic.

1.3 American National Standard Institute (ANSI) Publications:

B16.5-1973
B16.9-1971

Steel Pipe Flanges and Flanged Fittings.
Factory-Made Wrought Steel Buttwelding Fittings.

05-77-7526
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meters installed under the contract. The Contractor shall be responsible for
providing an analysis of the fuel being used for the tests. The tests shall
include the following, and shall be performed when feasible, in the sequence
as listed:

(a) Strength and Tightness tests.
(b) Standard compliance tests.
(c) Combustion tests.
(d) Operational tests.
(e) Capacity and efficiency tests.

---END---

05-77-7526
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7.2 Joint Sealing Material: Sealing material of the type recommended by
the cast iron hot water boiler manufacturer shall be provided to seal all
trim, flashing, closures, and elsewhere as necessary.

7.3 Trim: All trim and related closures and accessories in connection
with the cast iron hot water boiler shall be provided as indicated and as
necessary. Details of installation which are not indicated shall be in
accordance with the manufacturer’s printed instructions and details or the
approved shop drawings. Installation shall allow for expansion and
contraction.

8. FIELD REPAIR AND TOUCH-UP: Where cast iron hot water boiler or
accessories have factory finish damaged, repair in accordance with
manufacturer’s touch-up system. Repaired surfaces not acceptable shall be
replaced without expense to the Government.

9. FIELD TESTS AND INSPECTIONS:

9.1 General: The Contractor shall be responsible for the performance of
all ihspections and tests as specified herein to demonstrate that the boilers
and auxiliary equipment, as installed, are in compliance with contract
requirements. Durin start-up or during the test, factory-trained engineers
for technicians employed by individual suppliers of such components as the
burner, flame safeguard and combustion controls, and other auxiliary equipment
shall be present, as required, to insure the proper functioning, adjustment,
and testing of the individual componetns and systems. A detailed written
record of the start-up performance, including burner setting data over the
entire load range, shall be furnished before the Contractor’s and
sub-contractor’s test personnel leave the site. All labor, equipment, and
test apparatus shall be furnished by the Contractor. The Government will
furnish water, electricity, and fuel. All defects disclosed by these tests
shall be rectified by the Contractor without additional cost to the Government
within time period specified by the Contracting Officer. A certified boiler
inspector from LANTDIV shall be present at all inspection and field tests.

9.2 Inspections: All inspections and tests at the site shall be made
under the direction of and be subject to the approval of the Contracting
Officer. The contractor shall operate each boiler and all appurtenances prior
to final testing and shall insure that all necessary adjustments have been
made. A 8 hour advanced written notice shall be submitted to the Contracting
Officer indicating the equipment is ready for testing. All testing equipment,
including guages, thermometers, calorimeter, Orsat apparatus, thermocouple
pyrometers, fuel flow meters, water meters, and other test apparatus shall be
provided by the Contractor and set up and calibrated prior to the test.
Draft, fuel pressure, and steam flow may be measured by and

05-77-7526
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sections and the cleanout openln covers. The cleanout openlnE covers shall
be readily removable for the purpose of cleaning the flueways between the
boiler sections.

5.4 The boiler shall be furnished with a flexible refractory blanket
which shall be affixed to the back of the firebox to provide a shield for the
back section. The boiler shall be provided with an insulated heavy gage steel

Jacket with durable baked enamel finish. The Jacket shall be insulated with

heavy density fiberglass on the front, back, top and side panels. The Jacket
shall be designed to permit its installation after the connection of the
supply and return piping.

6. CONSTRUCTION:

6.1 Burner Construction Features and Requirements:

6.1.1 The entire fuel burner system and its installation shall conform
with the manufacturer’s erecting instructions, with applicable codes and with

the requirements of the National oard of Fire Underwriters. The burner motor
electrical characteristics shall be 120/60/I. The burner fuel shall be No. 2

fuel oil. All equipment and materials shall be installed in an approved and

workmanlike manner and in accordance with the following specifications.

6.1.2 The light oil burner shall be UL certified and shall be of a

design which produces flame retention with rapid intimate mixing of the fuel
and combustion air. The burner shall be designed to insure high efficiency

and good performance under natural draft venting conditions. The burner shall
be capable of being adjusted to provide 12 to 12-I/2 percent CO2 with a trace
to a No. smoke for oil firing.

6.1.3 The light oil burner shall be arranged for on-off operation with

one-position air control. The oil burner shall be furnished with a cadmium

sulfide flame detector and burner primary control to monitor the main burner
flame.

7. INSTALLATION: All materials shall be installed in strict accordance
with the manufacturer’s printed erection instructions, and the approved shop
drawings. Care shall be exercised in storing, handling, and installation to
prevent any damage to the panels. Panels shall be in full and firm contact
with the supports. Extreme care shall be exercised in drilling pilot holes
for fastenings to keep drills perpendicular. After drilling, all metal
filings and burrs shall be removed from holes prior to installing fasteners
and washers. Size and spacing of fasteners used in erection shall be as
recommended by the manufacturer and shall be designed to withstand the design
loads specified.

7.1 General: Examine alignment of structural steel before erecting cast
iron hot water boilers. Erection shall be by the manufacturer’s own erection
division or a previously approved and licensed installer.

05-77-7526
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4.11 Boiler Stack: The boiler shall be provided with a round steel
smoke stack having a diameter of not less than that specified by the boiler
manufacturer. The boiler stack shall be constructed from No. 14 B & S gage
black steel plate and shall have welded seams. The boiler stack shall be
adequately supported from hangers and supports.

4.11.1 Finish coating on all building exterior metal, hardware,
flashing, trim, and accessories shall be a polyvinylidene flouride (PVFg)
coating based on fluorocarbon resins. The percent of fluorocarbon resin shaIl
be not less than 70 percent. After pretreatment of metal substrate as
prescribed by coating manufacturer, apply by roll-coating or spray-coating one
coat of zinc-chromate epoxy primer yielding approximately 0.2 mil dry film
thickness. Oven bake primer in accordance with manufacturer’s directions.
Following application of prime coat, apply by roll-coating or spray-coating
one coat of polyvinylidene fluoride to yield a minimum of 0.8 mil dry film
thickness. Cure finish coat in oven at approximately 600 degrees F. Finish
color shall be low gloss redwood. Coat unexposed surfaces of trim with
manufacturer’s standard epoxy primer. Color and finish should match preformed
roofing and fascia panels specified under SECTION: PREFORMED METAL ROOFING
AND FASCIA.

5. FABRICATION:

5.1 The boiler sections shall be factory assembled with the plate work
mounted and the unit shall be shipped to the Job location with the burner and
Jacket packaged separately. The boiler sections shall be held together with
short individual draw rods and asbestos rope shall be employed to provide a
permanent gas-tight seal between the boiler sections; each individual section
and the complete section assembly shall be hydrostatically pressure tested
before shipment in accordance with Section IV of the ASME Boiler and Pressure
Vessel Code. Lifting hooks shall be cast on the sides of the front and back
sections and steel skids shall be secured to the bottom at each side of the
section assembly to facilitate lifting and positioning the boiler.

5.2 The boiler sections shall be assembled with individual draw rods
thatdistribute tension evenly on all boiler sections. The boiler sections
will not be face-ground in order that the corrosion protective outer skin will
remain intact. The boiler sections shall be provided with accommodating
sealing grooves and asbestos rope shall be employed to assure a permanent
gas-tight seal between the sections. The asbestos rope shall be compressible
and shall be impervious to heat and moisture. The boiler shall be provided
with a flexible elastomer sealing ring for each port opening to assure a
permanent water-tight seal between the boiler sections. Each section shall be
provided with aligning lugs to assure positive alignment with adjoining
section.

5.3 The boiler shall be furnished with heavy gage steel cleanout openingcovers for the cleanout openings at the top of the boiler. Asbestos rope
shall be employed to insure a permanent gas-tight seal between the boiler
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4.2 The boiler sections shall be of the Hydro-Wall design to provide a

completely water-backed combustion area with water circulated around the

entire firebox.

4.3 The boiler sections shall be provided with integral, cast-on legs to

maintain ample space between the bottom of the boiler sections and the boiler

foundation for natural aeration.

4.4 The boiler shall be furnished with a refractory insulated burner

mounting plate which shall be provided with the necessary holes and tappings

to mount the burner. Asbestos rope shall be employed to provide a permanent

gas-tight seal between the front section and the burner mounting plate.

4.5 The boiler shall be furnished with an observation port which shall

be mounted on the front section to permit visual inspection of the burner

flame from the front.

4.6 Boiler Trim: All electrical safety boiler controls are to be of
accepted quality manufacture, and shall have UL Certification.

4.7 The boiler shall be furnished with a high temperature limit control

and the control shall be set according to the design requirements of the

heating system (250 degrees F. maximum allowable boiler water temperature).

4.8 The boiler shall be furnished with a combination pressure-
temperature-altitude gage to indicate boiler water temperature, system
pressure, and feet of altitude; the combination gage shall be of rugged
guarded type construction and the gage dial shall be clearly marked and easy
to read. Also furnish a boiler stack thermometer conforming to GG-T-321C.

4.9 The boiler shall be furnished with an ASME certified pressure relief
valve and the valve shall be set to relieve at the rated boiler ASME working
pressure. The relief valve shall be of the side outlet discharge type. The
relief valve outlet shall be piped to a floor drain or near to the floor; the
relief valve discharge must not be piped to any area where freezing tempera-
tures could occur.

4.10 The boiler shall be furnished with a UL certified low water fuel

cut-off. The low water fuel cut-off shall have an ASME working pressure
rating of at least the ASME working pressure of the boiler. The low water
fuel cut-off shall be installed according to the manufacturer’s instructions

and must be locatd on the boiler so the burner will become de-energized
should the boiler water level fall (for water boilers, 2 inches below the

published water-line dimension for steam operation).
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2.1.5 The boiler shall be designed to provide vertical to horizontal
flue gas travel and a horizontal flueway shall be cast into each intermediate
section and back section to serve as an internal flue gas collector.

3. SUBMITTALS REQUIRED: Shop drawings, manufacturer’s data and
certificates for equipment, materials, finish and pertinent details for each
system shall be submitted and approved before procurement, fabrication or
delivery of such items to the job site. Partial submission will not be
acceptable. Descrlptlve data shall be annotated to show the specific model,
type and size of each item the Contractor proposes to furnish. The submittal
requirements of section entitled "General Requirements, Mechanical", applies
to the following lists. Items in the following lists which are followed by
(CO) shall be approved by the Contracting Officer.

3.1 Manufacturer’s Data:

(a) Boiler Unit (CO).
(b) Burner Unit (CO).
(c) Controls and Accessories (CO).

3.2 Certificates: Submit certificates from the manufacturer attesting
that each of the following items conform to all requirements of this
specification and of reference publication.

(a) ASME Boiler Construction Certification (CO).
(b) Burner UL Certification (CO).
(c) Controls and Accessories (CO).

3.3 Shop Drawings: Shop drawings shall be submitted to and approved by
the Contracting Officer before work is started. Shop drawings shall show
size; location, gage, shape, and method of construction and installation;
other details as layout of cast iron hot water boiler; and other pertinent
accessories, fasteners and details. Design calculations and complete erection
instructions shall be submitted. The shop drawings and data shall be complete
in one submittal.

3.4 Manufacturer’s Catalog Data or Other Descriptive Data: Manufac-
turer’s catalog data or other descriptive data of cast iron hot water boiler,
including factory protective coatings, related hardware and accessories,
fabrication and installation, and fasteners.

4. MATERIALS:

4.1 Provide for the furnishing and installation of a heating unit
designed for use with flame retention type oil burner capable of burning No. 2
light fuel oils. The boiler will be of a low pressure, cast-lron, sectional
type ’capable of developing full Institute of Boiler and Radiator Manufac-
turer’s gross output capacity at 100 percent firing rate.

05-77-7526
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SECTION 15601. CAST IRON HOT WATER BOILER

I. APPLICABLE PUBLICATIONS: The followln publications of the issues

listed below, but referred to thereafter by basic designation only, form a

part of this specification to the extent indicated by references thereto:

1.1 Federal Specifications:

Thermometers, Self-indicating, Liquid-in Glass for
Machinery and Piping System.

1.2 Military Specifications:

MIL-B-18897D
& Am

Boiler, Heating, Low Pressure.

1.3 American Society of Mechanical Engineers (ASME): Change "1974" to "1977".

197 Boiler and Pressure Vessel Code, Section IV.

2. QUALITY CONTROL: Unless otherwise specified herein requirements for
supervision, inspection, sampling, testing, approval, directing, authorizing
and other requirements of similar importance shall be the responsibility of
the Contractor Quality Control representative. Approvals, except those
required for field installations, field applications, and field tests, shall
be obtained before custom fabrication is started and before delivery of

materials or equipment to the project site.

2.1 Water Boiler:

2.1.1 Boiler should be cast iron package type of standard duty

conforming to MIL-B-18897D(1) and shall have a gross output capacity of at

least 80,000 BTU/HR. The boiler shall be constructed in accordance with the

provisions of Section IV of the ASME Boiler and Pressure Vessel Code, and

shall be stamped with the required official ASME symbol.

2.1.2 The water boiler maximum working pressure will be 30 PSIG.

2.1.3 The water boiler shall be constructed to provide balanced water
flow through the entire section assembly so that single supply and return
connections can be employed; external headers will not be necessary.

2.1. The boiler shall be designed to assure efficient and rapid heat
transfer from the combustion gases to the boiler water. The firebox design

shall insure maximum radiant heat transfer from the burner flame and the

boiler sections shall be provided with cast-on heat absorbing studs for an
enlarged prime heating surface.
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17. FIELD TESTING to determine conformance with the specified require-
ments shall be performe in the presence of the Contractor Quality Control
representative. Upon completion and before final acceptance of the work, each
system shall be tested to demonstrate conformance with the contract require-
ments. Pumps, drivers, controllers and associated equipment shall be tested
in accordance with NFPA 20. When tests have been completed and all connec-
tions made, the Contractor shall submit to the ContractinE Officer a signed
and dated request for a formal inspection by the Contractin Officer. The
Atlantic Division, Naval Facilities EnEineerinE Command, Fire Protection
Engineer shall be notified by the Resident Officer in Charge of Construction
and shall witness all tests and approve all systems before they are accepted.
The request for formal inspection shall be submitted at least five workinE
days prior to the date the inspection is to take place. A competent
representative of the fire pump installer shall be present durin the
inspection. At this inspection, any or all of the required tests shall be
repeated as directed by the ContractinE Officer. All defects shall be
corrected by the Contractor at his own expense and additional tests made until
it has been demonstrated that the systems comply with all contract documents.
All appliances and equipment for testinE shall be furnished by the Contractor
and all expenses, in connection with the tests, shall be defrayed by him.
Water for testi will be furnished by the Government.
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11. PIPE HANGERS AND SUPPORTS shall conform to NFPA 13. The finish of

pipe hangers and supports shall be zinc or cadmium plated.

12. PIPE SLEEVES shall conform to Section entitled Supports and Sleeves.

13. ESCUTCHEON PLATES: Piping passing through floors, walls and

ceilings shall be provided with approved type, one piece or split type plates.

Plates where pipe passes throth finished ceiling shall be chromium plated.

Other plates shall be of steel or cast iron, with aluminum finish. Plates

shall be securely anchored in place with set screws or other approved positive

means.

14. INSTRUCTING OPERATING PERSONNEL: Upon completion of the work, and

at a time designated by the Contracting Officer, the services of a competent

engineer shall be provided for a period of not less than one 8-hour working

day for the instruction of Goverument operating personnel in the proper
operation and maintenance of the equipment.

15. PAINTING:

15.1 Painting of Equipment: Exterior surfaces of equipment shall be

provided with, as a minimum, one coat of primer and two coats of paint; except

that surfaces subject to temperatures above 120 degrees F. shall be provided

with, as a minimum, two coats of heat resisting paint applied directly on

bare, clean metal. It is desirable that all coats be shop applied; however,

if the manufacturer’s standard shop painting system does not meet these

requirements, field applied coats shall be provided. Shop coats shall be

lightly sanded before application of field applied coats. Field applied paint

shall be applied to a dry film thickness of not less than one mil for each

coat; paint shall conform to TT-E-489, except heat resisting paint shall

conform to TT-E-496, Type II for surface temperatures between 120 and 400
degrees Fahrenheit, and to TT-P-28 for surface temperatures greater than 400
degrees F. Equipment painting, both shop and field, shall be provided under

this section.

15.2 Field Painting is specified in Section entitled "Field Painting".

16. ELECTRICAL WORK: Electrical work is provided in Section entitled

"Interior Electrical Systems," except for control wiring. Control wiring

shall be provided under this section in accordance with NFPA 70.

16.1 Motors and Controllers: Motors and controllers shall be furnished

with their respective pieces of equipment; and shall conform to and shall have
all electrical connections provided under Section entitled, "Interior
Electrical Systems". The cost of providin additional electrical service and

related work shall be included under this section when motors and equipment

furnished are larger than sizes indicated.

05-77-7526
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8.5 Engine Exhaust System (external to engine):

8.5.1 Exhaust Piping: Piping shall conform to ASTM A53 or A120, extra
strong, black steel. Piping 2 inches and saller shall have threaded or
welding fittings. Piping 2.5 inches and larger shall have welding fittings.

(a) Threaded fittings shall conform to ANSI B16.11, or ANSI
B16.3, Class 300.

(b) Welding fittings shall conform to ANSI H16.11, or B16.9 of
the same material and weight as the piping in which they are installed.

(c) Welding shall be metallic arc process in accordance with ANSI
B31.1, including qualification of welders. Certifications of each welder’s
qualifications shall be submitted to the Contracting Officer.

(d) Flanges shall conform to ANSI B16.5, Class 150. Flanges
shall be provided for final connections to diesel engines, exhaust mufflers
and flexible connections. Gaskets shall be 1/16 inch thick asbestos packing
conforming to HH-P-46.

8.5.2 Engine exhaust mufflers (silencers) shall have flanged connections
and shall be provided in accordance with the engine manufacturer’s recommenda-
tions for residental class silencing.

8.5.3 Insulation: Exhaust piping shall be insulated inside the building
with calcium silicate insulation conforming to HH-I-523, Type II, Class A,
2-inches thick. Insulation shall be protected by a 0.016 inch thick aluminum
Jacket with a factory applied moisture barrier and secured by aluminum straps
or screws spaced 8 inches on centers.

9. ALAPaS: Provide alarms for fire pumps in accordance with NFPA 20.
Wiring is specified in section entitled "Mnual and Automatic Fire Alarm
Systems".

10. PIPING: Piping shall be in accordance with section entitled
"Sprinkler System Wet Pipe".

10.1 Hose Valves: Each test heater outlet shall have approved bronze
hose valve with 2.5 inch National Standard male hose threads with cap and
chain, conforming to NFPA 20, and ball drip valve.

10.2 Relief Valve: Each fire pump shall be provided with an approved
relief valve conforming to NFPA 20.

10.3 Disinfection: Water piping shall be disinfected in accordance with
AWWA C601. Piping system shall be filled with solution containing minimum of
50 parts per million of available chlorine and allowed to stand for minimum
period of 24 hours. Solution shall be flushed from system with clean water
until maximum residual chlorine content is not greater than 0.2 parts per
million.
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7.2 Controllers shall be sized for each motor being served, and mounted

not less than 12 inches above the floor. Controller shall be automatic

starting, and manual push button shut down.

8. DIESEL ENGINE DRIVER:

8.1 Diesel Engine shall be specially listed or approved for fire pump

service, and shall be of the make and horsepower rating recommended by the
pump manufacturer for the pump bein provided. Engine horsepower shall be

adequate to drive the pump at all conditions of speed and load over the full
range of the pump performance curve. Diesel engine shall be of the

compression ignition type with electric startin device taking current from

two lead-acid battery units mounted not less than 12 inches above the floor.

8.2 Controller shall be mounted not less than 12 inches above the floor.

Controller shall be automatic starting, and manual push button shut down.

8.3 Battery Charger shall be an integral part of the controller, or a

separate wall mounted unit. Provide voltmeter to indicate the state of the

battery charger.

8. Fuel System (external to the engine) shall conform to NFPA 20 and

31. All components shall be UL listed or FM approved.

8..I Fuel Tank shall have a capacity of 75 gallons and conform to UL
I2. Tank shall be provided with direct reading fuel level gae, and low fuel
level alarm switch.

8..2 Fuel Piping: Vent piping shall be provided with weatherproof vent
cap. Flexible bronze or stainless steel piping connectors with single braid

shall be provided for each piping connectiton to engine and shall be suitable

for fuel oil service. Vent and fill piping shall be steel piping. Supply and

return piping shall be steel piping or copper piping.

(a) Steel Piping: Pipe shall conform to ASTM A53 or A120,
standard weight, black steel, threaded. Fittings shall conform to ANSI B16.3
or B16.11, threaded.

(b) Copper Piping: Pipe shall conform to ASTM B88, Type K, soft
annealed. Fittings shall be flared fittings conforming to ANSI B16.26.

8..3 Valves shall be suitable for fuel oil service.

(a) Gate Valves shall conform to WW-V-5, Type III, Class A.

(b) Check Valves shall conform to WW-V-51, Type IV, Class A.
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3.2 Instruction Manuals: Contractor shall furnish instruction manuals,
containing complete instructions for the specific make and model of each pump,
driver, controller, and associated equipment furnished. One copy of each
instruction manual shall be placed in a flexible oil resistance protective
binder and mounted in an accesible location in the pump house. Three
additional copies of instruction manual shall be furnished to Contractin
Officer.

4. FIRE PUMPS: Each pump assembly includin associated equipment and
appurtenances shall conform to NFPA 20, and shall be listed for fire pro-
tection service by Underwriters’ Laboratories, Inc., or approved by the
Factory Mutual Laboratories. Each pump shall furnish not less than 150
percent of rated capacity at not less than 65 percent of total rated head.
Pumps shall be of the centrifugal horizontal split case type; shut off head
shall not exceed 120 percent of rated head. Each pump shall be rated at 500
GPM at total discharge head of 85 psi.

5. SEQUENCE OF OPERATION:

5.1 The diesel driven pump shall be set to automatically start at 100
psig measured in the fire pump room. If this pump should fail to start, or
the demand exceeds the pump capacity, and the main pressure drops to 90 psig,
the electric pump shall automatically start. Once either pump has started, it
will continue to run until manually stopped.

6. PRESSURE MAINTENANCE PUMP shall be provided to maintain a pressure of
125 psig on the fire protection system. The pump shall be of the electrically
driven, horizontal shaft, centrifugal type with a rated discharge of 25 GPM at
85 psig. Pump shut off pressure shall not exceed the designed workin
pressure of the fire protection system. Pump shall draft from the suction
supply side of the suction pipe gate valve of the fire pump and shall
discharge into the fire protection system on the downstream side of the fire
pump discharge gate valve. Approved indicatin gate valves of the OS&Y type
shall be provided in the maintenance pump suction and discharge piping. An
approved check valve shall be provided in the maintenance pump discharge pipe
and shall be located between the maintenance pump discharge outlet and the
discharge gate valve. A pressure switch shall be provided in the fire
protection system supply main, near the point where it leaves the pump room
which shall cause the maintenance pump to start when the pressure drops to 110
psi and to stop when the pressure reaches 125 psi.

7. ELECTRIC MOTOR DRIVER includin6 motor and controller shall be for
across the line starting. Power supply to each motor and controller shall be
as indicated.

7.1 Motors shall be continuous duty, squirrel cae induction type.
Motor horsepower shall be not less than pump horsepower requirements at all
points on the pump operating curve.

05-77-7526
15516 3



20-76
31-78
70-78

Centrifugal Fire Pumps.
Oil Burning Equipment.
National Electrical Code.

1.8 Underwriters’ Laboratories, Inc. (UL):

142-72 Steel aboveground tanks for flammable and combustible
liquids.

2. QUALIFICATIONS OF INSTALLER: Prior to installation, the Prime

Contractor shall submit data for the approval of the Contracting Officer which

will show that he has successfully installed fire pumps and associated

equipment of the same type and design as specified herein, or that he has a

firm contractual agreement with a subcontractor having such required

experience. The data shall include the names and locations of at least two
installations where the Contractor, or the subcontractor referred to above,
has installed such systems. The Contractor shall indicate the type and design

of these systems and certify that these systems have performed satisfactorily

in the manner intended for a period of not less than 18 months.

3. GENERAL REQUIREMENTS: Section entitled, "General Requirement,

Mechanical," with the following additions and modifications, applies.The work

includes providing one diesel engine driven and one electric motor driven fire

pump and related work. Each pump assembly including pump, driver, controller,
associated equipment and appurtenances shall conform to NFPA 20, and shall be
listed for fire protection service by Underwriters’ Laboratories, Inc., or

approved by the Factory Mutual Laboratories. Each system shall be complete

and ready for operation. Equipment, materials, installation and workmanship
shall be in accordance with NFPA 20 and 70, except as specified otherwise.

Capacity of equipment shall be not less than that indicated. In the NFPA
publications referred to herein, the advisory provisions shall be considered

to be mandatory, as though the word "shall" had been substituted for "should"

wherever it appears; reference to the "authority having jurisdiction" shall be

interpreted to mean the Contracting Officer.

3.1 Submittals Required: Before any work is commenced, the Contractor
shall submit complete sets of working drawings of each pump installation; and
full descriptive data for pumps, drivers, controllers, pipe, fittings, gate

valves, check valves, relief valves, gages, manufacturers certified pump
discharge curves, complete circuit diagrams, interior wiring diagrams of

controllers, hangers, devices, materials, and associated equipment to the

Contracting Officer for approval. The Contracting Officer shall have the

Atlantic Division, Naval Facilities Engineering Command, Fire Protection

Engineer review and approve all submittals. Partial submission will not be

acceptable. Descriptive data shall be annotated to show the specific model,
type and size of each item the Contractor proposes to furnish. The drawings

shall be in accordance with the requirements for "Complete Plans and Data" as
specified in NFPA 20, and shall include all applicable data specified therein.

No work shall begin until the design of the system and the various components
have been approved by the Contracting Officer.
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SECTION 15516. FIRE PUMPS

I. APPLICABLE PUBLICATIONS: The publications listed below, but referred

the extent indicated by the references thereto (where a number is suffixed tothe publication number, it denotes the effective amendment to the publi-cation)

1.1 Federal Specifications:

HH-I-523C

HH-P-6E
TT-E-89F
TT-E-96B(1)
TT-P-28E
WW-H-171D
WW-V-51F

WW-V-5D
& Am

Insulation blocks and pipe covering, thermal (calcium
silicate).
Packing; asbestos, sheet, compressed.
Enamel, alkyd, gloss.
Enamel, heat resisting (400 degrees F.), black.
Paint, aluminum, heat resisting (1000 degrees F.).
Hangers and supports, pipe.
Valves, bronze; angle, check and globe (125, 150 and 200
pound; threaded, flanged and solder).
Valves, bronze, gate (125, 150 and 200 pound; threaded,
flanged and solder).

1.2 American National Standards Institute (ANSI):

B16.1-75
B16.3-71
B16.4-71
B16.5-73
B16.9-71
B16.11-73
B16.18-73
B16.22-73
B16.26-75
B31.1-77

Cast-iron pipe flanges and flanged fittings.
Malleable-iron threaded fittings, 150 and 300 pounds.
Cast-iron threaded fittings, 125 and 250 pounds.
Steel pipe flanges, flanged valves and fittings.
Factory made wrought steel butt welding fittings.
Forged steel fittings, socket-welding and threaded.
Cast-bronze solder-joint pressure fittings.
Wrought copper and bronze solder-joint pressure fittings.
Cast copper alloy fitttings for flared copper tubes.
Code for pressure piping.

1.3 American Society for Testing and Materials (ASTM):

A53-76
A120-77

B88-76

Welded and seamless steel pipe.
Black and hot dipped zinc-coated (galvanized) welded and
seamless steel pipe.
Seamless copper water tube.

1.4 American Water Works Association (AWWA):

C601-68 Disinfecting water mains.

1.5 National Fire Protection Association (NFPA):

13-76 Sprinkler Systems.

05-77-7526
15516



SECTION 15652. CENTRAL REFRIGERATION EQUIPMENT FOR AIR CONDITIONIN
I. APPLICABLE PUBLICATIONS: The following publications of the issues

listed below, but referred to hereafter by basic designation only, form a part

of this specification to the extent indicated by the references thereto:

1.1 Federal Specifications:

FED-STD-141 Paint, Varnish, Lacquer, and Related Materials, Methods of

Inspection, Sampling and Testing.

1.2 Military Specifications:

MIL-C-16278F
MIL-P-17552C
&Aml

MIL-P-21035
&1

Coling Tower, Liquid.
p,mps Centrifugal, Water Horizontal General

Service, and Pumps Centrifugal, Water Horizontal, Boiler

Feed.
Paint, High Zinc Dust Content, Galvanizing Repair.

1.3 Air Conditioning and Refrigeration Institute (ARI) Standards:

450-77
460-7O

480-74

495-68
520-74

55O-77
590-76

Standard for Water-Cooled Refrigerant Condensers.

Standard for Remote Mechanical-Draft Air-Cooled

Refrigerant Condensers.
Standard for Refrigerant-Cooled Liquid Coolers, Remote
Type.
Standard for Refrigerant Liquid Receivers.
Standard for Positive Displacement Refrigerant Compressor

and Condensing Units.

Standard for Centrifugal Water-Chilling Packages.

Standard for Reciprocating Water-Chilling Packages.

1.4 American National Standards Institute (ANSI):

AI0.2-1944
A12.1-1973

B9.1-1971
15.1-1972

Safety Code for Building Construction.
Safety Requirements for Floor and Wall Opening, Railings

and Tie Boards.
Safety Code for Mechanical Refrigeration.
Safety Code for Mechanical Power Transmission Apparatus.

1.5 American Society of Heating, Refrigerating, and Air-Conditioning

Engineers, Inc. (ASHRAE) Standards:

20-70 Methods of Testing for Rating Remote Mechanlcal-Draft
Air-Cooled and Evaporative Condensers.

1.6 American Society of Mechanical Engineers (ASME) Code:

Section VIII Pressure Vessels, Division (1977).
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1.7

B209-77
B210-76

1.8 erican
CASME):

PTC 23-1958

1.9

ATP-I05

American Society for Testing and Materials (ASTM), Specifications:

Aluminum-Alloy Sheet and Plate, Specifications for.

Al,,,inum-Alloy Drawn Seamless Tubes, Specifications for.

Society of Mechanical Engineers Performance Test Codes

Atmospheric Water Coolin Equipment.

Coolir Tower Institute (CTI):

Acceptance Test Procedure for Industrial Water Cooling

Towers.

1.10

M-1-1976
ICS-1976

1.11

National Electric Manufacturer’s Association (NEMA):

Motors and Generators.
Industrial Control and System.

Underwriters’ Laboratories (L):

207(0) 1973 Refrigerant-Containing Components.

2. GENERAL:

2.1 Materials and equipment shall meet the general basic requirements of

section entitled "General Mechanical Requirements".

2.2 Piping shall conform to section entitled "Hot Water Heatin and

Chilled Water Cooling".

2.3 Vibration isolation shall conform to paragraph entitled "Packaged

Centrifugal and Helical Rotary Screw Comperssors".

2. Temperature controls shall conform to section entitled "Temperature
and Humidity Controls".

2.5 Insulation of equipment shall conform to section entitled

"Insulation of Mechanical Systems".

2.6 Air and water balancing tests and adjustments shall conform to
section entitled "Testin and Balancin Air and Water Systems".

2.7 Reliability: Proof shall be provlde with shop drawings submittals

to indicate that the manufacturer or fabricator has fabricated units of the

approximate capacity specified which has seen two years satisfactory service
prior to date of submittal, and that if the major components of the units are
of a different type or manufacturer from those used to prove the above

experience, proof must be provided that the major components of the same type
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and manufacturer have operated satisfactorily in other comparable service.
Items of equipment shall be supported by a service organization that is, in
the opinion of the Contracting Officer reasonably convenient to the site.

2.7.1 Package water chillers and air-conditioning compressors having less
than the 2 years service record specified above will be acceptable when a
certified record of satisfactory field operation under normal operating
conditions for not less than 6,000 hours can be shown. Types that have been
shown to have operated satisfactorily for these periods may have
modifications, provided it can be clearly shown that the modifications will
not increase maintenance and operating costs and will not decrease the life of
the machine. Modifications of the following descriptions will definitely
require compliance with the full 2 year or 6,000 hour satisfactory experience
requirement:

(I) Increase in rotative speeds in excess of 20 percent.

(2) Reduction in metal thickness in sections subject to high
pressures or vaccum.

(3) Change of refrigerant.

(4) Change in lubricating system and bearings.

(5) Change in design and surface area of condensers and evaporators
of the package water chiller.

2.8 Corrosion Prevention: Except as otherwise specified herein,
equipment fabricated from ferrous metals shall be treated for prevention of
rust by a factory coating or paint system that will withstand 125 hours in a
salt-spray fog test except that equipment located outdoors shall be tested for
500 hours. The salt spray fog test shall be in accordance with method 6061 of
Federal Standard 141 using a 20 percent sodium chloride solution. Immediately
after completion of the test, the coating shall show no signs of blistering,
wrinkling or cracking, no loss of adhesion, and the specimen shall show no
signs of rust creepage beyond I/8-inch on either side of the scratch mark.
The film thickness of the factory coating or paint system applied on the
equipment shall be not less than film thickness used on the test specimen.

2.9 Manufacturer’s Supervision: The Contractor shall provide the
services of competent factory representatives to supervise the installation,
test, start-up, and adjustment of water chillers and cooling tower, and to
instruct government personnel in the proper operation and maintenance of the
equipment. Such services shall be provided for a minimum of 5 working days
for chillers and 2 working days for cooling towers.

2.10 Safety Standards:
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2.10.1 Design, manufacture and installation of mechanical refrigeration

equipment shall meet the requirements of "Safety Code for Mechanical

Refrigeration" ANSI B9.1.

2.10.1.1 Couplings, motor shafts, gears or other moving parts shall be

fully guarded, in accordance with ANSI B15.1 "Safety Code for Mechanical

Power-Transmission Apparatus." Guards shall be cast iron of expanded metal.

Guard parts shall be rigidly and suitably secured and be readily removable
without disassembling the guarded unit.

3. SUBMITTALS:

3.1 Submittals required include shop drawings manufacturer’s, data and

certificates for equipment, materials, finish and pertinent detail for each

system and shall be submitted and approved before procurement, fabrication or

delivery of such items to the Job site. Partial submission will not be

acceptable. Descriptive data shall be annotated to show the specific model,
type and size of each item the Contractor proposes to furnish. The submittal

requirements of section entitled "General Requirements Mechanical" applies to
the following lists. Items in the followin list which are followed by (CO)
shall be approved by the Contracting Officer.

3.1.1 Manufacturer’s data:

(a) Refrigeration Machines (CO)
(b) Cooling Tower (CO)
(c) Chilled Water Pumps (CO)
(d) Condenser Water Pumps (CO)
(e) Expansion Tanks (CO)
(f) Refrigeration Machine Accessories (CO)

3.1.2 Certificates: Submit certificates from the manufacturer.attestlng
that each of the following items conforms to all requirements of this

specification and of reference fabrication.

(a) Refrigeration Machines (CO)
(b) Cooling Tower (CO)
(c) Chilled Water Pumps (CO)
(d) Condenser Water Pumps (CO)
(e) Expansion Tanks (CO)
(f) Refrigeration Machine Accessories (CO)

Refrigerating Machine, General:

4.1 Materials used in construction of refrigerating machine shall be

suitable for purpose intended and those coming in contact with refrigerant
shall be highly resistant to corrosion by the refrigerant. Principal parts
shall be standard products of a reputable refrigerating machine manufacturer.

Minor accessories, piping, etc., not produced by manufacturer shall be in

accordance with refrigerating machine manufacturer’s standard practice and
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specific recommendations. Equipment shall operate within standard operating
range and speed recommended by manufacturer, and rating for a particular
machine shall be not more than that shown in manufacturer’s latest catalog
information.

4.2 Each refrigerating machine and connected system shall be charged
with refrigerant and lubricating oil. Contractor shall also furnish and
deliver to the Contracting Officer one complete charge of lubricating oil in
sealed containers in addition to that placed in system.

4.3 Parts weighing 50 pounds or over which must be removed for
inspection, cleaning, or repair, such as motors, gear boxes, cylinder heads,
casing tops, condenser and cooler heads, etc., shall be provided with lifting
eyes or lugs.

5. PACKAGED CENTRIFUGAL AND HELICAL ROTARY SCREW WATER CHILLERS:

5.1 Unit shall be a complete water-chilling plant with liquid cooler,
condenser, compressor, prime mover, oll heater and cooler, economizer or
intercooler when required by manufacturer, operating and safety controls,
including flow switch in chilled water line, purge or evacuation system when
required by manufacturer, refrigerant piping, purge or evacuation piping when
required by manufacturer, and all customary auxiliaries deemed necessary by
manufacturer for safe, controlled automatic operation of equipment. Unit
shall be opened or hermetically sealed type using one of the fluorocarbon
gases as the refrigerant. Centrifugal unit shall conform to ARI Standard 550,
and shall be provided with all the standard components and accessories listed
therein. Capacity shall be based on the conditions indicated on the drawings
and specified herein.

5.2 Compressors:

5.2.1 Centrifugal type compressor shall be single or multistage, having
statically and dynemically balanced impeller, either direct or gesr driven by
prime mover. Impeller wheel shall be constructed of materials that have been
in successful use for at least (2) two years. Impeller shaft shall be
heat-treated alloy steel with sufficient rigidity for proper operation at any
required operating speed. Shaft main bearings shall be either Journal type
with bronze or babbitted liners or aluminum-alloy one-piece insert type.
Casing shall be cast iron, aluminum or steel plate with split sections
gasketed and bolted or clamped together. Lubrication system shall be
forced-feed type and shall provide oil at proper temperature to all parts
requiring lubrication. Make provisions to insure proper lubrication of
bearirs and shaft seals prior to starting and on stopping with or without
electric power supply. On units providing for forced-feed lubrication prior
to starting, a differential oil pressure cutout interlocked with the
compressor starting equipment shall allow compressor to operate only when
requried oil pressure is provided to bearings. Compressor shall be provided
with temperature or pressure-actuated capacity reduction of prerotation vane
or suctlon-damper type to provide automatic capacity modulation from
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100-percent capacity to 10-percent capacity. Hot-gas bypass automatically

controlled shall be provided if required to maintain stable operation.

5.2.2 Helical rotary screw compressor shall be positive displacement,

oil injected type directly driven by the prime mover. Compressor rotors shall
be of material that has been in successful use for a period of at least (2)
two years. Rotors shall be solid steel forging, SAE, 1035, with sufficient

rigidity for proper operation at a maximum operating speed of 3,600 r.p.m.
Shaft main bearing shall be of sleeve design, conservatively loaded, with

heavy duty, steel-backed babbitt bushings. Csing shall be cast iron,
precision machined for minimal clearance about periphery of rotors.
Lubrication system shall be forced-feed type. Make provisions to insure
proper lubricating of bearings and shaft seals on shutdown with or without

electric power supply. Provide units with a differential oil pressure cutout
interlocked with compressor starting equipment to allow compressor to operate
only wen required oil pressure is provided to bearings. Provide compressor
with a temperature or pressure initiated, hydraulically actuated,
single-slide-valve capacity-control system to provide automatic capacity

modulation from 100 percent to 10 percent. Compressor shall operate stably
and for indefinite time periods at any stage of capacity reduction without
recourse to hot-gas bypass.

5.3 Condenser shall be shell-and-tube construction, permitting tubes to
be cleaned from each end by removing water box cover plates or head and
minimum amount of water piping. Condenser shall be tested and proved tight at
225 p.s.l.g. Tubes, tube sheets, and tube-support plates shall be constructed
and tested in accordance with Section VIII of the ASME Boiler and Pressure
Vessel Code where applicable for working pressures produced by refrigerant
used and water system installed, but not less than 150 p.s.i.g, waterside
working pressure. Tubes shall be fabricated of seamless copper tubing with

integral fins and shall be individually replaceable and rolled or brazed into

copper or steel tube sheets. Performance shall be based on a water velocity
not less than 3 f.p.s, normore than 10 f.p.s, and a fouling factor of 0.001.
Refrigerant side of shell shall be tested and made tight at I-I/2 times

refrigerant saturation pressure at 85 degrees F.

5.4 Liquid cooler shall be designed, fitted and rated in conformance
with ARI Standard 550. It shall be constructed and tested in accordance with
Section VIII of ASME Boiler and Pressure Vessel Code where applicable for
working pressures produced by refrigerant used mad water system installed, but
not less than 150 p.s.l.g, waterside working pressure. Liquid coolers shall
be removable copper tube bundle type constructed of seamless copper tubing
plain or with integral fins, individually replaceable and rolled or brazed
into copper or steel tube sheets with tube supports of copper or steel plate.
Liquid cooler feed control shall be complete and designed to properly feed
liquid cooler at all levels of capacity from 100 percent down to minimum
required operating level. Performance shall be based on a water velocity not
less than 3 f.p.s, nor more than 10 f.p.s., and fouling factor of 0.0005.
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5.5 Economizer for Centrifugal Units: When required by manufacturer,
shall be provided. Flash gas shall be piped from economizer to inlet of
intermediate-stage impeller wheel. Necessary flow control to automatically
regulate flow of liquid refrigerant through economizer shall be provided. If
external-type economizer is used, such economizer shall be constructed and
tested in accordance with ANSI B9o I.

5.6 Purge System for Centrifugal Units: When type R-11 or type R-113
refrigerant is used, a purge system shall be provided and connected to main
refrigeration system. When in operation, purge system shall function to
automatically remove air, water vapor, and noncondensable gases from
refrigeration system, and to condense, separate, and return to system any
refrigerant present therein. Purge system shall be manually or automatically
started and stopped and shall be assembled as a compact unit. Purge system
shall be complete with all necessary operatin and safety devices and with an
oil separator if required by manufacturer. When a positive pressure
refrigerant is used by manufacturer in basic chiller unit, a purge system
shall not be required.

5.7 Evacuation or Pump-out System for Centrifugal Units: When design of
basic chiller unit of manufacturer requires use of a positive pressure
refrigerant and is of design to permit pumpdown of entire refrigerant charge
and isolation of entire refrigerant charge in condenser; then a separate
evacautlon or pump-out system shall not be required. When a positive pressure
refrigerant is used and basic chiller unit will not permit pumpdown storage
and isolation of entire charge in the condenser, then a manually started and
stopped evacuation or pump-out system shall be provided, consistin of
motor-drlven, air-or water-cooled, reciprocating, condensing unit and a
receiver of sufficient capacity to store entire refrigerant charge of largest
water-chilling system or unit. Evacuation or pump-out system condensing unit
shall be assembled as a complete unit. Receiver shall conform to requirements
of ANSI B9.1. Entire system shall be complete with all valves, piping and
controls so that the evacuation or pump-out system may be provided without
requiring any temporary piping or wiring.

5.8 Controls, Control Panel, and Gaes: Water-chiller unit shall be
provided with operating and safety controls of the electric, electronic, or
pneumatic type as specified in section entitled "Temperature Controls".
Water-chiller unit shall be provided with a control panel on which shall be
mounted compressor operatin control, start-stop switch and the following
gages and protective devices:

5.8.1 Gaes:

Suction-pressure gage

Condenser-pressure gage

Oil-pressure gage.
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5.8.2 Protection devices with manual reset:

Low-refrigerant-temperature cutout

High-pressure cutout

Low-oil-pressure cutout

Low-water-temperature cutout.

5.8.3 Signal lights shall be provided for above protective devices.
Alarm circuit terminal shall be provided in basic chiller unit control panel
to actuate a -inch diameter alarm bell in event of machine cut-out on any
protective device. Provide transformer for bell circuit.

5.8. Operating Control: Chilled-water control shall be modulating type
and have adjustable throttling range, a means of calibration, and a means of
adjusting chiller-water temperature control point.

.9 Prime Mover:

5.9.1 Electric motor shall be constant-speed, squirrel-cage induction

open-enclosure or refrigerant cooled type. Compressor electric motor speeds
shall not exceed 3,600 r.p.m, and shall be suitable for the electrical
characterisitcs shown on the drawings. Motor starter shall be magnetic wye
delta closed transition type with general-purpose enclosure, sized in
accordance with the chiller manufacturer’s written recommendations, designed
for floor mounting. The starter shall incorporate all the automatic starting
features as recommended by the machine manufacturer for automatic starting.
These features shall include the cycling of the condenser water pump and the
cooling tower fan with the compressor auxiliaries, but will not include the
cycling of the chilled water pump.

5.9.2 Additional Requirements:

followin:
Provide each controller with the

(I) Front access to all internally mounted components.
Synchronous motor driven sequencing timer on reduced-inrush type controllers.

(2) Integral sized magnetic contactors as listed in NEMA
ICS2-211.23 with proper derating factor applied.

(3) Line and load terminal lugs of the size and number required
to accommodate cable shown on the Drawings.

() A shielded ammeter, with phase transfer switch, mounted in
front door.

(5) One (I) Westinghouse "MG-6" or General Electric "HGA" relay
with dust-tight case, semi-flush mounted in the enclosure front door. Wire
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relay so that under normal running conditions its coil is energized through
the chiller safety shut-down circuit and coil de-energization will stop the
chiller.

(6) One (I) starting interval timer to prevent starting of
machine at intervals of less thn pre-set time. Mount in front door or in
machine control console, at option of machine manufacturer.

(7) One (I) control power transformer, 3 KVA, phase, 120 volt
secondary with "X2" grounded. This transformer provides control power for
machine controller, oil pump controller, cooling tower fan controller,
condenser water pump controller, chilled water pump controller and all
refrigeration cycle safety and operating controls.

(8) Three (3) magnetic overload relays, open type, hand reset,
mounted within the controller enclosure in an easily accessible position.

(9) One (I) ground fault protection system consisting of totodial
sensor, solid-state relay with adjustable time-delay and pick-up current, and
test panel mounted in front of controller enclosure door. Provide torodial
sensor with a properly sized core window to accommodate all motor leads.

(10) Internal power interconnections of copper strap or insulated
copper cable. Provide cable having 90 C insulation with conductor sized for
145 percent of chiller full-load current in 50 C ambient.

(11) Complete set of internal controlwiring connected to terminal
blocks arranged and marked as required by the machine manufacturer.

(12) Fusible disconnect switch with size and ratings compatible
with machine motor.

(13) Enclosures: NEMA I.

(14) The chiller manufacturer shall provide the compressor oil
pump motor starter. The starter shall be mounted in the compressor motor
controller enclosure.

5.9.3 Speed reducing gears driving centrifugal machines shall be so
designed as to assure self-alinement, interchangeable parts, proper
lubrication and minimum of unbalanced forces. Bearings shall be sleeve type.
Pressure lubrication with pump and cooler shall be provided. Gear cases shall
be oiltight. Shaft extensions shall be provided with seals to retain oil and
exclude all dust.

5.10 Entire water-chilling unit shall be factory mounted on a welded
steel base, and shall be provided with required isolation pads.

6. COOLING TOWERS, CHANICAL DRAFT:
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6.1 General: Cooling tower shall conform to MIL-C-16278 and as
specified herein. Tower shall be forced draft type, field erected. Towers
shall be designed to withstand the dead loads and wind loads specified in
MIL-C-16278 plus 15 percent increase loading for ice and snow. Vibration
cut-out switch shall be provided.

6.2 Materials:

6.2.1 Wood used for tower shall be redwood, treated douglas fir, or
treated hemlock.

6.2.2 Steel shall be Special zinc-coating hot dipped galvanized after
fabrication in accordance with MIL-C-16278.

6.3 Construction:

6.3.1 Casing shall be corrugated or flat asbestos cement board single
wall.

6.3.2 Basin shall be concrete basin.

6.3.3 Louvers shall be corrugated or flat asbestos board.

6.3.4 Tower frames shall be of zinc-coated steel.

6. Treatment and Painting:

6..I Tower surfaces shall be treated and painted in accordance with
MIL-C-16278.

6.5 Structural supports and foundations shall be provided as necessary
to support tower in accordance with recommendations of manufacturer of tower
proposed for project unless otherwise noted on drawings. Foundation design
shall be based on load conditions and soil bearing value shown on drawings.
Foundation calculations shall be submitted with equipment drawings for
approval by the Contracting Officer.

6.6 Safety Requirements: Provide fan guards, ladder and railings in
conformity with the ANSI Standards A12 and AI0.2 and as follows:

6.6.1 Protect discharge fans by a ruggedly framed screen having 2-inch
mesh of 0.10 galvanized steel wire installed outside fan and removable for
service.

6.6.2 Ladders: One vertical hot-dip-galvanized-steel ladder shall be
provided for each tower. Ladders higher than 12 ft. shall have safety cage.

6.6.3 Hand Railings: Provide steel hand railings not less than 36
inches high around exterior of each fan-deck or worklng-surface 12 or more
feet above ground, roof of other supporting construction. Railing shall be
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not smaller than I-I/4 inch IPS galvanized steel pipe with standard galvanized
steel railin type fittings.

7. PUMPS:

7.1 Chilled wter pumps shall conform to section entitled "Hot Wter

Heatin and Chilled Water Coolin Systems".

7.2 Condenser water pumps shall be vertical turbine type. Motor and
pump head shall be unit drive construction. Thrust bearir shall have ample
capacity to carry weight of all rotatin parts plus hydraulic thrust of pump
impellers, and have an ample safety factor. This factor shall be based on an
average life expectancy of five years operation at 24 hours per day.

7.2.1 Motor shall be vertical hollow shaft, squirrel cae induction type
and shall be splashproof. Motor shall drive pump continuouosly under total
head specified with a temperature rise of not more than 40 degrees C, above
ambient temperature. It shall be furnished with non-reverse ratchet.
Discharge head shall be high-tensile, close grained cast iron, hollow shaft
type arranged for surface discharge. A base of high grade cast iron shall be
furnished for groutin to the concrete foundation and which will allow the
removal of the pump from the concrete foundation without removin the cast
iron base.

7.2.2 Discharge column shall be furnished in interchangeable sections
not over ten feet in ler4th, and shall be connected with threaded, sleeve type
couplings. Joints are to be butted to insure perfect alignment after
assembly.

7.2.3 Line shafting shall be turned, ground and polished precision

shaftin of ample size to operate pump without distortion or vibration. Shaft
shall be furnished in interchangeable sections not over ten feet in length and
shall be coupled with stror steel couplings machined from solid bar steel. A
non-corrosive Journal shall be placed on each shaft at bearir point. This

non-corrosive Journal shall consist of a sleeve swaged into a shaft recess
with the O.D. substantially flush with shaft O.D. Col,,mn assembly shall have

bronze guides fitted into the pipe couplin and retained by the butted pipe
ends. Each guide shall contain a water lubricated, cutless rubber bearing
designed for vertical turbine pump service.

7.2.4 Pump bowls shall be close grained cast iron having a minimum

tenslble streth of 30,000 pounds per square inch, free from blow holes, sand

holes, and all other faults; accurately machined and fitted to close
dimensions.

7.2.5 Impeller shaft shall be stainless steel of not less than 12%
chrome. No so-called rustless iron will be considered. Impeller shaft shall
be supported by a combination of water lubricated, fluted rubber and bronze

bearir4s.
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7.2.6 Impeller shall be bronze, accurately machined and finished, and
mechanically balanced and shall be securely fastened to impeller shaft with a
tapered bushing. Each bowl shall have an impeller seal ring to prevent
slippage of water between bowl and impeller. Impellers shall be adjustable by
means of a nut in pump head.

7.2.7 A galvanized strainer having a net inlet opening area of not less
than four times area of suction pipe shall be provided.

8. EXPANSION TANK CLOSED SYSTEM: Expansion tank shall conform to
section entitled "Hot Water Heatin and Chilled Water Coolin4 Systems".

9. CONDENSER WATER PIPING: Pipes q inches and larger shall be standard
weight black steel, with weldin fittings, or fittings shall be flared with
weldiag necks. Underground galvanized and black steel condenser water pipe
and fittings installed shall have a thermosetting epoxy coating conforming to
Federal Specification L-C-530B, Type If. Piping shall be installed generally
meeting the requirements of section entitled "Hot Water Heating and Chilled
Water Cooling Systems" for welded, standard weight black steel. Pipe 3 inches
and smaller shall be galvanized standard steel with screwed fittings or
seamless copper tubing. Hard drawn, Type K where buried, and Type L for all
other, with cast brass or wrought copper solder Joint type fittings.

10. CHILLED WATER STORAGE TANKS: Storage tanks shall conform to
MIL-T-12295 Type II or IV, Class I Style A.

11. CLEANING, PAINTING, AND IDENTIFICATION: Cleaning, painting and
identification of piping and equipment shall be as specified under section
entitled "Paintln of Buildings Field Painting".

12. IDENTIFICATION TAGS AND PLATES: All equipment, gages, thermometers,
valves, and controllers shall be provided with tags numbered and stamped for
their use. Plates and tags shall be of brass or suitable nonferrous material
and shall be securely mounted or attached.

13. INSTALLATION:

13.1 General: Equipment and components shall be completely installed
in a manner to insure proper and sequential operation of the equipment and its
controls. Installation of equipment not covered herein in manufacturer’s
instructions shall be installed as directed by manufacturer’s representative.
Proper foundations for mounting of equipment, accessories, appurtenances,
piping and controls shall be provided, including, but not limited to supports,
vibration isolators, stands, guides, anchors, clamps and brackets.
Foundations for equipment shall conform to equipment manufacturer’s
recommendation, unless otherwise shown on drawings. Anchor bolts and sleeves
shall be set accurately using properly constructed templates. Anchor bolts
shall be of adequate length and provided with welded-on plates on the head end
embedded in the concrete. Equipment bases shall be leveled, using Jacks or
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steel wedges, and neatly grouted-in usin a nonshrinkin type of groutinmortar. Equipment shall be located so that workin space is available for allnecessary servicing such as shaft removal, disassembling compressor cylindersand pistons, replacing or adJustin drives, motors, or shaft seals, access towater heads and valves of shell and tube equipment, tube cleaning orreplacement, access to automatic controls, refrigerant charging, lubrication,oil draining and working clearance under overhead lines. Electric isolationshall be provided between dissimilar metals for the purpose of minimizinggalvanic corrosion.

13.2 Central refrigeration equipment shall be installed as indicated,in accordance with the requirements of ANSI B9.1, and as reco,,,ended in themanufacturers installation and operational instructions. Installation ofwater chillers and cooling towers shall be supervised by the manufacturer’srepresentative.

14. QUALITY ASSURANCE PROVISIONS:

14.1 Inspection: Materials, equipment, and the completed installationwill be inspected by the Contracting Officer. All equipment, materials, orwork rejected because of defects or non-conformance with plans andspecifications shall be replaced or corrected, by the Contractor as directed,at no additional cost to the Government.

14.2 Tests: A11 tests shall be performed and materlals and equipmentrequired for test shall be furnished by the Contractor. Defects disclosed bythe test shall be corrected by the Contractor at no cost to the Government.Test after installation and prior to acceptance shall be performed in thepresence of the Contractor Quality Control representative and subject to hisapproval. When available the Government will provide water and electricpower. Equipment and material certified as having been successfully tested bythe manufacturer in accordance with referenced specifications and standardswill not require retestln before Installation. Equipment and materials nottested at the place of manufacturer will be tested before or afterinstallatlon, as appllcable, where necessary to determine compliance withreferenced specifications and standards.

14.2.1 Field tests of water chillers and coolln towers shall besupervised by the manufacturers representative.

14.2.2 Tests for Cooling Towers: Cooling towers shall be tested by aqualified independent testing aency, in the presence of the ContractorQuality Control representative and manufacturer’s representative’s inaccordance with either American Society of Mechanical Engineers Power TestCode, PTC-23, for Atmospheric Water Cooling Equipment or Cooling TowerInstitute Bulletin ATP-105, Acceptance Test Procedure for IndustrialWater-Cooling Towers.

14.2.2.1 Prior to commencing tests, testing aency shall have beenapproved by Contracting Officer and shall have submitted adequate



documentation to satisfy Contracting Officer as to competence of test
observers. Reference in Cooling Tower Institute Bulletin ATP-105 to "CTI
Observer" shall be interpreted to mean testing agency observer, no

arrangements or agreements with CTI are implied or desired.

I.2.2.2 Tests shall be simultaneously observed by Government and

manufacturer’s representatives, and all calculations shall be performed
immediately following tests and shall be signed by observers.

I.2.2.3 All air temperatures shall be taken by mechanically aspirated

psychremeters. Air temperatures shall be taken in accordance wth paragraph

.07 of ASME Power Test Code PTC-23 and such temperatures shall be used as

ambient conditions in lieu of measurements indicated in paragraph .06; when
using CTI procedure, temperature measurement shall be in accordance with

paragraph 3.3 of Bulletin ATP-105.

I.2.2. Sufficient thermometers shall be provided to read all air and

water temperatures simultaneously. Immediately prior to tests, all

thermometers shall be calibrated by simultaneous immersion in hot well, or

other mutually agreed upon method, and correction factors and points of

utilization for each thermometer shall be noted together with its serial

number.

Iq.2.2.5 Contractor shall submit to Contracting Officer all computations

together with six complete sets of test results. Computations and test
results shall be presented in full compliance with particular test procedure

employed by testing agency.

14.2.2.6 In event the cooling tower fails to perform as specified,
Contractor shall make corrections or replace cooling tower. Contractor shall
then repeat test as specified above, at no additional cost to Government.
This procedure shall be repeated until cooling tower test confirms that the

cooling tower performs as specified.

I.3 Leak testing, dehydration, charging, and adjustment of water
chillers shall be supervised by a representative of the manufacturer.

14. Water Treatment for Cooling Tower: Water treatment shall be

provided in the cooling tower for the circulating water. The treatment shall
consist of 12 plastic-coated glass mesh feeding bags, each holding 5 pounds of
a slow-dissolving glassy polyphosphate in plate form, for each 10 tons of
refrigeration capacity. The bags shall be suspended 6-1nches above the tower
basin water level so that they will be wet when the sytem is operating and dry
when the system is not operating. The bags shall be so arranged that they
will cause no noticeable restriction in the air flow through the tower. The

feeding bags shall be provided in the cooling tower fully charged and I
additional 100-pound drum of Micromet Plates, or approved equal, along with 12
additional plastlc-coated cloth feedlng bags shall be furnished to the

Contracting Offlcer. Provide cooling tower bleed-off of 10 gallons per hour

for each 5 tons of refrigeration capacity.
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14.5 Extent of Field Tests: After instellation and before acceptance,
the work of this section shall be subjected to all necessary field tests,
including those herein specified in Section entitled, "TESTING AND BALANCING
AIR AND WATER SYSTS".

---END---
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SECTION 1565. REFRIGERATION EQUIPMENT FOR REFRIGERATED STORAGE ROOM

I. APPLICABLE PUBLICATIONS: The followlr publications of the issues
listed below, but referred to thereafter by basic designation only, form a
part of this specification to the extent indicated by the references thereto:

1.1 Federal Specification (Fed. Spec.):

GG-G-76C Gages, Pressure and Vacuum, Dial Indicating.

1.2 American National Standards Institute (ANSI) Standard:

ANSI B9.1 American Standard
Refrigeration.

Safety Code for Mechanical

1.3 Air-Conditionlng and RefriEeratlon Insittute (ARI) Publications:

I0
q20

21

q95-Tq
520-7

710
72O

Standard for Forced-Circulation Air-Coollng Coils.
Forced-Circulation, Free-Delivery Air-Coolers for
Refrigeration.
Application Engineering Standards for Forced-Circulation,
Free Delivery, Air-Coolers for Refrigeration.
Standard for Refrigerant Liquid Receivers.
Standard for Positive Displacement Refrigerant Compressor
and Condensing Units.
Standard for Liquid-Line Driers.
Standard for Refrigeration Flare Fittings.

I. American Society of Heating, Refrigerating and Air-Conditioning Engineers
(ASHRAE) Codes and Standards:

25-68

1-67

63-68
17-66

3-67

Forced Convection and Natural Convection Air Coolers for
Refrigeration, Methods of Testing for Rating.
Condensing Units, positive displacement, mechanical,
methods of testing for rating.
Liquid Line Refrigerant Driers.
Standard Method of Testing and Rating Refrigerant
Expansion Valves.
Standard Designation of Refrigerants.

1.5 American Society for Testing and Materials (ASTM) Publications:

D1692-76

B88-75
B280-77

Rate of Burning or Extent of Burning of Cellular Plastics
Using a Supported Specimen by a Horizontal Screen, test
for.
Seamless copper water tube, spec. for.
Seamless copper tube for air conditioning and
refrigeration field service, spec. for.
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1.6 Underwriters Laboratory

303-68 Refrigeration and Air Conditioning Condensing and
Compressor Units.

2. QUALITY CONTROL: Approval, except those required for field
installation, field applications and field tests, shall be obtained before any
fabrication is started and before delivery of material or equipment to the
project site.

3. SUBMITTALS:

3.1 Shop drawings approved and submitted to the Contracting Officer for
recorded purposes before work is started. Drawings shall show types, sizes,
locations, metal gauges, hardware provisions, installation details, and other
details of construction. Electrical wlrln and refrigerant pipin diagrams
for each system and unit.

3.2 Manufacturer’s Installation Procedures: Manufacturer’s currently
recommended installation procedures for room shall be approved and submitted,
in triplicate to the Contracting Officer for recorded purposes. Installation
procedures shall accompany the shop drawings.

3.3 Manufacturer’s Data: Manufacturer’s standard drawings or catalog
cuts of the following items shall be submitted to the Contracting Officer for
approval.

a. Condensing Units.
b. Unit coolers.
c. Controls and appurtenances.
d. Piping and arrangements.

3.4 Certificates of Conformance or Compliance: Before delivery of
equipment, certificates, in triplicate attesting that materials and
accessories meet the requirements specified shall be approved and submitted to
the Contracting Officer for record purposes.

a. Condensing Units.
b. Unit coolers.
c. Controls and appurtenances.
d. Piping and arrangements.

4. DELIVERY, STORAGE AND HANDLING OF MATERIALS: Materials shall be
delivered to the Job site wrapped in a protective covering, with the brands
and names clearly marked thereon. Materials shall be stored in dry locations
with adequate ventilation free from dust, or water and in such a manner to
permit easy access for inspection and handling. Materials shall be handled
carefully to prevent damage to the faces, edges, and ends. Damaged items that
cannot be restored to like-new condition shall be replaced at no additional
cost to the Government.
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5. SAFETY STANDARDS: Design, manufacture and installation of mechanical
refrigeration systems shall meet safety requirements of ANSI B9.1.

6. TESTING AND RATING: Refrigeration equipment shall be manufactured
and furnished in conformity with following Standards of ARI and ASHRAE:

6.1 ARI Standards: 6.1 ARI Standards:

410
420

421

95
520

710
720

Stand Change "410" to "410-72"o Air-Cooling Coils.
Fore,Change "420" to "420-77";llvery Air-Coolers for
Refrchange "495" to "495-74".
ApplChange "520" to "520-74".ds for Forced-Circulatlon,
Free - ,,71,, ,,vln ,, Refrigeration.

Standchane "720" to "72076". Ree_ivr.
Standar or oslive DispAacemen ergeran Compressor
and Condensing Units.
Standard for Liquid-Line Driers.
Standard for Refrigeration Flare Fittings.

17

34

6.2 ASHRAE Codes or Standards: 6.2 ASHRAE Codes or Standards:

Standard Methods Change "63" to "63-68".
Line Driers. Change "17" to "17-75"Standard Metho(

Expansion Valves.
Change "34" to "34 78"

Standard Designation of Refrigerants.

d

t

6.3 American National Standards Institute:

B9.1 Safety Code for Mechanical Refrigeration.

7. GENERAL:

7.1 Extent of work includes the installation of refrigeration system for
walk in Refrigerated Storage Room specified in section entitled "Refrigerated
Room". Included are unit coolers, compressors, piping, controls, lighting and
all appurtenances as specified herein and as necessary for complete and
operating systems.

7.2 General requirements shall be as specified in section entitled
"General Requirements, Mechanical", and as specified herein.

8. EVAPORATORS:

8.1 General: Units shall be forced-ventilation type designed for a 35F
temperature. Unit shall have internal or external refrigerant distributor,
single or multiple fans and motors, drip-pan, deflectors, aluminum or
baked-enamel steel housing, hangers, and all accessories; shall have tubing
and fittings Jointed with refrigerant-grade high temperature solder; and shall
be pressure-tested gastight and sealed, with dry nitrogen or refrigerant.



8.2 Construction: Cabinets shall be of neat design with no sharp
corners. Provide means to render motor vibration inaudible.

8.3 Direct Refrigerant Expansion Type Air Coolin Coils: shall be
ccopper tubes and aluminum fins. Coolin coils shall have been tested to 300
psig.

8.4 Fans: Propeller type mounted directly upon motor shaft; factory
trued and dynamically balanced.

8.5 Louvers: Provide horizontally discharging unit coolers with
adjustable, lockir type louvers arrared to deflect air horlzontaily from
cabinet type mits provided.

8.6 Evaporator fan motors shall be resiliently mounted shaded-pole type
with built-ln overload protection and permanently lubricated bearirs. Coils
shall be constructed from seamless copper tubes mechanically expanded into
aluminum fins. Fan motors shall be for 120V-60 Hz-1 ph electrical’
characteristics.

8.7 All units shall carry the U.L. approval label and shall be in
accordance with ARI standard 420-69, and ASHRAE Standard 25-68.

9. DRAIN LINES: Drain lines shall be provided for all evaporators and
shall pitch a minimum of I/2 inch per foot. All drain lines shall be provided
with a trap outside the refrigerated area and shall discharge into an open
waste.

10. CONDENSING UNITS:

10.1 Condenslng units shall be the reciprocatln seml-hermetlc type
havir capacities of 12,450 Btu/hr. The unit condensers shall be water
cooled. All condensing units shall be in accordance with ARI Standard 520-68,
ASHRAE Standard 14-67 and Underwriters Laboratory Standard UL 303-1968.
Condenser water entering temperature shall be 85F.

10.2 Condenslr units shall be complete with reciprocatln semi-hermetic
compressor, condenser, receiver, high-pressure cutout, low-pressure cutout,
start-stop switch, motor protection, holdin charge, oli charge, lubrication
failure protection, oli level indicator, crankcase oil heater, oil pressure
connection, suction and liquid shut-off valves, means for connectin pressure
side relief, base or frame, piping between compressor and condenser, nameplate
and printed instructions, all as applicable and stated in Table 2 of ARI
Standard 520-68.

10.3 Electrical characteristlcs for condensir unlts shall be 480 volts,
3 phase, 60 Hertz.

10.4 Refrigerant pressure limit controls may be combined into one
instrument.
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10.5 High pressure cutout switch shall be manual reset; low pressure
switch automatic reset; both may be restart type.

10.6 Provide condenser unit with manual shutoff for refrigerant Inlet

and outlet connections.

10.7 Provide vibration supressing base and vibration isolating

connectors for each refrigerant, drain and electrical service connection;
machine and safety controls for automatic operation; mnetic type motor
starting device, thermostats, pressurestats, refrigerant pressure and
temperature gaes, oil separator device and return plpinE, filter dryer,

refrigerant and electrical connections; and all adjuncts required for quiet,
efficient and continuous operation.

10.8 Condenser Water Pipin shall conform to section entitled "Central
Refrigeration Equipment for Air Condltionlr".

11. PIPING AND SPECIALTIES:

11.1 Protect refrigerant systems durir erection against entrance, of

foreign matter, dirt and moisture; have open ends of pipir and connections to
compressors, condensers evaporators and other equipment tightly capped until

assembly.

11.2 Refrigerant mains and connections shall be copper tubln, Type "K",
ASTM B88, bright annealed, dehydrated and sealed. Soft temper tubln ASTM
B280 may be used where bendin is required, where tubin is to be hidden and

where flare Joints are to be used. Hard drawn tublnE shall be used for silver
brazed lines where no bending is required. Copper tublnE Joints up to 5/8

inch inclusive shall be flared or silver brazed; above 5/8 inch silver brazed.
Flare Joints shall be made with flarin tools. Silver brazlnE wire shall be

used on brazed Joints. Flare nuts shall be short shank type.

11.3 Fittings: Shall be non-ferrous for refrigeration service designed
for a worklr pressure of not less than 300 psig. Flare type. fittings shall

conform to ARI Standard 720. Design solder Joint type with proper length and

clearance (for stron gas-tlght Joints with silver solder) frem wrought
copper, forged bronze, or drawn brass. Fittings adjacent to expansion valve

shall be frost-proof design.

11.4 Liquid Refrigerant Lines: Shall be installed with heat-exchangers,

liquid indieators, strainers, filter dryer with 3-valve by-pass of same size
as llne, manual shut-off valves, solenoid valves and automatic refrigerant
expansion valves. Size of liquid lines not indicated on drawirs shall be

sized by the manufacturer with latest edition of ASHRAE Guide.

11.5 Refrigerant Suction Lines: Shall be installed with heat

exchangers, shut-off valves and strainers, and pilot-operated back-pressure

reulatin valve. Size of suction lines not indicated on drawirs shall be
sized by the manufacturer in accordance with latest edition of ASHRAE Guide.
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Total friction for suction lines from evaporator to compressor manifold shall
not exceed a pressure equivalent to two degrees temperature drop from
specified refrigerant suction temperature at evaporator. Refrigerant Pipe
Insulation shall conform to section entitled "Insulatlon of Mechanical
Systems".

11.6 Flexible Vibration Isolators: Corrugated type, nonporous bronze
alloy, installed on liquid and gas refrigerant lines.

11.7 Valves: Refrigeration service, packless type, shall be backseatlng
design with triple dlaphraEms.

11.8 Furnish and install pressure relief devices or fusible plugs in
conformity with ANSI B9.1 Safety Code.

11.9 Strainers: Shall permit removing screen without removing strainer
body from pipln system. Liquid llne strainers up to I-1/8 inch inclusive
shall have 80 or 100 mesh screens, larger than I-1/8 inch, 60 mesh. Suction
llne strainers shall be provided with 0 mesh screens. Provide strainers in
liquid llne serving each thermostatic expansion valve and in suction llne
serving each refrigerant compressor not equipped with integral strainer.

11.10 Liquid Indicators: Shall be installed in liquid llne serving each
thermostatic expansion valve and be double ported type having heavy sight
glass sealed into forged bronze body. Provide liquid indicator with a cap and
seals to prevent leakage of refrigerant when not in use and provide inlet and
outlet connections of same size as line being served.

11.11 Filter Dryer: Shall be installed in bronze by-pass with isolation
valve line near each receiver and be angle type permitting replacement of
filter dryer element without removing body from line. Size of filter dryer
shall be as recommended by the manufacturer for service and capacity of system
and have connections not less than llne in which installed.

11.12 Oil Separators: Shall be provided for refrigerant compressing
condensing unit. Size of oil separator shall be based upon total system BTU.
Oil separator shall be float valve type designed to automatically return oil
to compressor crank-case and when not as integral part of compressor, shall be
removable head type to permit servicing without removing body from llne.

11.13 Pressure-Temperature Gages: shall be Fed. Spec. GG-G-76, Class I
or Class 3, Type III as applicable, having -I/2 inch metal cases sultable for
mounting on gageboard. Dials shall be graduated in pounds per square inch and
corresponding temperature in accordance with the followlng:

TYPe of ADDllcation Pressure Ran

Refrigerant Compressure Suction 30 inches Vacuum to 150 psig
and corresponding temperature.
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Refrigerant Compressor 0 to 300 psig and

Discharge Pressure Corresponding Temperature

Furnish and install gages to indicate compressor suction and discharge

pressures.

11.13.1 Metal cases shall be constructed of alumlnum bonderized and

finished with black enamel epoxy.

11.1 Pipe hangers and supports, inserts, fasteners, bolts, pipe hanger

location, pipe sleeves, floor, wall, and ceiling plates, anc anchors shall
conform to section entitled "Supports and Sleeves" except that where insulated
refrigerant suction lines are supported, they shall be provided with

galvanized sheet metal protection shields conforming to section entitled

"Insulation of Mechanical Systems", and shall be installed without piercing
the vapor-barrler.

11.15 Thermostatic Refrigerant Expansion Valves: Shall serve each
flurlnated hydrocarbon type unit cooler with required amount of refrigerant to
temperature (based upon 2 nominal 10 degrees F. SUPERHEAT), and pressure
within suction llne. Refrigerant expansion valves shall be manually
adjustable and automatic in operating; shall have integral power assembly and

remote temperature-sensing bulb; shall have external pressure equalizer; and
shall be provided with an auxiliary refrigerant distributor except when

refrigerant distribution is properly equalized within the unit cooler.

Thermostatic valve shall be bronze or other corrosion resisting material and
installed in conformity with recommendations of the valve manufacturer for the
intended service.

11.16 Solenoid Valves: Shall be installed in liquid refrigerant line as
a primary refrigerant flow control device permitting or stopping flow of

refrigerant to automatic expansion valve. Solenoid valves shall be moisture

and vaporproof and of corrosion resisting materials; designed for intended

service; positive opening and closing action.

11.17 Thermometers: Shall be chrome plated, circular type with minimum
-I/2 inch diameter white dial with black numbers and graduations.

Conveniently position thermometer at eye level on wall panel away from door
opening for accurate reading with stainless steel bulb and capilliary
extending through wall panel and fixed on wall or ceiling. Remote bulb shall

be protected with a sultable guard. Opening in wall shall be sealed tight
against leakage with insulatlon restored, vapor sealed and escutcheon plates
provided.

11.17.1 Thermometers shall be provided and shall conform to section
entitled "Automatic Temperature and Hmaidlty Control".

05-77-7526
1565q 7



12. TEMPERATURE CONTROL:

12.1 Refrigerated room shall have the temperature controlled by a
self-contained remote bulb, liquid filled reverse acting thermostat, energized
by the previously specified "start"-"stop" switch; thermostat shall
automatically open or close the solenoid type liquid refrigerant valve with
accuracy of plus or minus 2 degrees F. Thermostats shall have sealed mercury
bulb type. switch with manual adjustment within minimum operating ranges
indicated. Opening in wall shall be treated as specified for THERMOMETER.

12.2 Evaporators in coolers will be without defrost cycle and defrost
will occur during "off" cycles. The unit evaporator fans are to run
continuously with a toggle switch provided at unit for manual shut down.

13. TEMPERATURE ALARMS: Coolers and Freezers shall be equipped with a
temperature alarm and red alarm light, actuated by thermostat. Light and
buzzer shall be located alongside thermometer and properly labeled. Provide
local silencing switch for buzzer. Alarm light to remain lit. Thermostat
sensitivity shall be plus or minus 2 degrees F. Thermostat shall be located
against wall at ceiling. Alarm light shall have square or round flange, red
lens, 7-I/2 watt light bulb and be flush mounted. Alarm shall be provided
with auxiliary contacts for connection to buildlng EMCS system.

1. TESTS:

14.1 Piping Tests: After the refrigeration piping and fittings have
been assembled, all flux shall be removed from connections and all lines shall
be clean. The piping system shall be blown out with dry nitrogen to remove
any free water or dirt which might be present. The refrigerant llnes shall be
charged with dry nitrogen and proven tight at minimum gauge pressures of 300
PSI on the high side and 150 PSI on the low side. The system shall hold these
pressures for a period of 24 hours without pressure drop except for pressure
change due to temperature differential.

14.2 Evacuation and dehydration: After the piping system has been
proven tight by the pressure test, evacuation and dehydration of the system
shall be accomplished using the double evacuation method described in the
following paragraphs.

14.3 Equipment and Conditions: Provide a two stage, high vacuum pump
capable of pumping down to 100 microns or lower while evacuating the system,
and of adequate displacement to evacuate the various systems within a
reasonable period of time based upon maximum vacuum of 5.16 millimeters of
mercury absolute. Also provide a wet-built vacuum indicator, a supply of 100
percent methyl alcohol for use with this instrument and a temperature-pressure
conversion chart for 100 percent methyl alcohol. The evacuation shall be done
only when the ambient air temperature is 50 degrees F. or higher. Go no lower
than 5.16 millimeters of mercury absolute on the evacuation procedure to
prevent the formation of ice in the piping system.
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14.4 Primary Evacuation: Thls procedure beglns after the vacuum pump
and wet-bulb vacuum lndlcator have been properly attached to the plpin

system. The vacuum pump ls operated continuously unt11 th pressure withln

the system reaches 5.16 millimeters of mercury absolute at whlc.h point the

pump is stopped.

14.5 Secondary Evacuation: Usin the same dry refrigerant with which

the system is to be charged, break the vacuum and brine the system pressure to

a point slightly above atmospheric pressure. Start the vacuum pump, and using

the wet-bulb vacuum indicator, evacuate the system to 5.16 millimeters of

mercury absolute. Stop the vacuum pump and charge the system with a full

charge of dry refrlgerant.

15. OPERATIONAL TEST:

15.1 Contractor to operate system and record hourly operatlnE conditions

for eight hours with each compressor by furnishing and certifyi the

following information to the Contractor Quality Control Organization for

approval, and suitted to the Contractln Officer for record purposes.

15.2 Indicate NAVFAC Project Number, contractor, date, cooler name and

room number. Time of day for record data.

Compressor:

Approximate runnin time

Pressure Gnee Readings (Suction and Discharge)
State (Running or Idle)
Temperature degrees F.

Condenser Water in and out

Compressor Name Plate Data:

Make
Model
Displacement
Horsepower
R.P.M.
Actual Amps (Starting and Running)
Refrigerant Type
System Charge in ibs.

Refrigerated Rooms

Temperature degrees F.

---END---

05-77-7526
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SECTION 15711 HOT WATER HEATING AND CHILLED WATER COOLING SYSTEM

I. APPLICABLE PUBLICATIONS: The following publications of the issues
listed below, but referred to thereafter by basic designation only, form a
part of this specifications to the extent indicated by the reference thereto:

11 Federal Specifications:

GG-G-76D
& Int. Am

GG-T-321C
& Am
QQ-S-571E
QQ-W-461G
WW-T-696C
& Am

WW-U-516C

WW-U-531D
WW-V-5 IF
& Int Am

WW-V-54D

WW-V-5 8B

WW-V-35B
WW-V-160A
QQ-B-626D

Gages, Pressure and Vacuum, Dial Indicating, (For Air,
Steam, Oil, Water, Ammonia, and Chloro-fluro Hydrocarbon
Gases).
Thermometers, Self-indicating, Liquid-in Glass For
Machinery and Piping System.
Solder, Tin Alloy, Lead-tin Alloy and Lead Alloy.
Wire, Steel, Carbon (Round, Bare and Coated).
Trap, Steam and Air.

Union, Pipe, Bronze or Naval Brass, Threaded Pipe
Connection, 250-Pounds.
Union, Pipe, Steel or Malleable Iron, Threaded Connection.
Valve, Bronze, Angle, Cheek and Globe, 125 and 150 pound,
Screwed and Flanged (For Land Use)
Valve, Gate, Bronze (125, 150 and 200 pound) Screwed
Flanged, Solder End, (For Land Use).
Valve, Cast-iron, Gate, 125 and 250 Pound, Screwed and
Flanged (For Land Use).
Valve, Ball.
Valves, Radiator, Heating (Packed and Packless).
Brass, leaded and non leaded: Rod, Shapes, Forgings, and
Flat Products with Finished Edges (Bar and Strip).

1.2 Military Specifications:

MIL-T-9955A

WW-H-191B

MIL-V-12003E
& Am

MIL-S-16293F

MIL-P-17552C
& Am

MIL-U-17691B
MIL-H-17713B
MIL-R-17772B
MIL-V-18434B

Thermometer, Indicating, Capillary Tube and Bulb, Flush
Mounting.
Heater, Water, Steam-Hot Water Heated, (Instantaneous,
Steam, Water Converter Type).
Valve, Plug, Cast-iron or Steel, Operated.

Strainer, Sediment, Pipe Line, Water, Air, Gas, Oil or
Steam.
Pumps, Centrifugal, Water, Horizontal, General Service,
and Pumps, Centrifugal, Water Horizontal, Boiler Feed,
Electric Motor or Steam Turbine Driven.
Unit Heater, Air-circulating, Steam-hot Water.
Gages, Liquid Level Measuring, Tank.
Radiators, Heating, Baseboard Panel, Steam and Hot Water.
Valves, Gate, Globe and Angle, Steel.
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MIL-V-18436C
& Int AMD

MIL-H-18551B
MIL-V-18826A
MIL-T-2 I092B
MIL-P-16077A

Valves, Check.

Heaters, Convection, Steam or Hot Water.
Valve, Globe and Angle, Cast Iron.
Trap, Air and Water, Ball Float (150 PSI).
Pumps, Centtrifugal, Water Circulating, Electric-Motor-
Driven.

1.3 American National Standards Institute (ANSI) Publications:

BI.1-1974
B2.1-1968
B15.1-1972

B16.1-1975

B16.3-1971
B16.5-1973
B16.9-1971
B16.11-1973
B16.18-1972
B16.20-1973
B16.21-1962
B16.22-1973
B16.24-1971
B18.2.1-1972

B18.2.2-1972
B31.1-1973
Z49.1-1973

Unified Screw Treads.
Pipe Threads (Except Dryseal).
Mechanical Power Transmission Apparatus, Safety Standard
for.
Cast Iron Pipe Flanges, and Flanged Fittings, 25, 125,
250, and 800 pound.
Malleable-Iron Screwed Fittings, 150 and 300 pounds.
Steel Pipe Flanges and Flanged Fittings.
Factory-Made Wrought Steel Buttwelding Fittings.
Forged Steel Fittings, Socket-welding and Threaded.
Cast Bronze Solder Joint Pressure Fittings.
Ring-Joint Gaskets and Grooves for Steel Pipe Flanges.
Nonmetallic Gaskets for Pipe Flanges.
Wrought Copper and Bronze Solder-Joint Pressure Fittings.
Bronze Flanges and Flanged Fittings, 150 and 300 pounds.
Square and Hex Bolts and Screws, Including Askew Head
Bolts, Hex Cap Screws, and Lag Screws.
Square and Hex Nuts.
Power Piping.
Welding and Cutting, Safety in.

1.4 American Society for Testing and Mterials (ASTM) Publications:

A53-75
A120-77

A194-76

B88-76A
C635-69

D2000-75

D2135-67
C636-76

Welded and Seamless Steel Pipe.
Black and Hot-Dipped Zinc-Coated (Galvanized) Welded and
Seamless Steel Pipe for Ordinary Uses.
Carbon and Alloy Steel Nuts for Bolts for High-Pressure
and High-Temperature Service.
Seamless Copper Water Tube.
Metal Suspension Systems for Acoustical Tile and Lay-In
Panel Ceilings.
Elastomeric Materials for Automotive Applications,
Classification, System for.
Hard Rubber Materials, Classification of.
Installation of Metal Ceiling Suspension Systems for
Acoustical Tile for Lay-In Panels.
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1.5 American Society of Mechanical Engineers (AS) Publications:

ASME Boiler and Pressure Vessel Code ection VIIIPressure Vessels Division 1971
Change "1971" to "1977".

1.6 American Water Works Association (AWWA) Publication:

C50-7 Rubber-seated Butterfly Valves.

1.7 The Copper Development Association Publication:

Copper Tube Handbook.

1.8 Manufacturer,s Standardization Society of the Valves and FittingsIndustry (MS) Publications:

SP58-75 Pipe Hangers and Supports Materials and Design.

SP69-76 Pipe Hangers and Supports Selection and Application.

1.9 Air ving and Conditioning Association Standards:

Bulletin 13 Unit Heater Division.

2. GENERAL:

2.1 Extent of Work: The work consists of providing a complete heatinghot water systen within the building including heating hot water piping(supply and return), convertors, circulating pumps and terminal units used forheating. In addition the work consists of providing a complete chilled watersystem within the building.. Piping as used in this specification includespipe, tubes, flanges, bolting, gaskets, valves, relief valves, fittings, andpressure containing parts of other piping components.

2.2 Associated Work: Other work associated with chilled water andheating hot water systems and terminal units includes:

2.2.1 Insulation of piping and equipment specified in section entitled"Insulation of Mechanical Systems".
2.2.2 Spae In the second line delete the word "Automatic,’.

2.2.2 pace ano systems temperature control is specified in sectloentitled "Automatic Temperature and Humdity Control Systems".

2.3 General Requirements: General requirements include those specifiedin section entitled "General Requirements, Mechanical", and the additionalrequirements specified herein below.

2.3.1 Underground piping corrosion protection shall conform to sectionentitled "Coal Tar Coating Systems For Steel Surfaces.
2.3.1 Underground piping In the second line change "Coal Tar

Coating Systems For Steel Surfaces" to "Insulation of Mechanical Systems".I
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2.4 Classes and axlmum Working Pressures: In the third llne change
the word "indicated" to "of the systems in which installed".

2.3.2 Supports, hangers, anchors, sleeves and plates conform to section

entitled "Supports and Sleeves".

2.3.3 Testing and balancing of systems shall conform to section entitled

"Testing and Balancing Air and Water Systems".

2.4 Classes and Maximum Working Pressures: Except as specified other-

wise, equipment, piping, and piping components shall be suitable for use under

the maximum working pressures indicated. Except as modified herein, the

pressure and temperature limitations shall be as specified in the referenced

standards and specifications. All pressures in this specification are

pressures in pounds per square inch (PSI) above atmospheric pressure, and all

temperatures are in degrees Fahrenheit (f).

2.5 Safety Standards:

2.5.1 Welding: Safety in weldin and cutting of pipe shall conform to

ANSI Z9.1.

2.5.2 Couplings motor shafts, gears or other moving parts shall be fully

guarded, in accordance with ANSI B15.1 "Safety Code for Mechanical Power-

Transmission Apparatus". Guards shall be cast iron or expanded metal. Guard

parts shall be rigid and suitably secured and be readily removable without

disassembling the guarded unit.

3. SUITTALS:

3.1 Items specified in this section of the specifications and which

require submittals for approval are scheduled herein. In addition to shop

drawings, provide schedule information in the "Operation and Maintenance

Manual". Submittals and information for Operation and Maintenance Manual

shall be in accordance with section entitled "General Requirements

Mechanical".

3.2 Submittals shall consist of manufacturer’s literature and shall

indicate specification section and paragraph number for which the submittal is

intended.

3.3 Manufacturer’s Data on the following items shall be submitted to the

Contracting Officer for approval.

a. Converters
b. Circulating Pumps
c. Air Separators
d. Compression Tanks
e. Compression Tank Level Control
f. Radiation Units
g. Cabinet Unit Heaters
h. Unit Heaters
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4. PIPE AND PIPE SYSTEM:

4.1 General: Piping system as used in this specification includes pipe,
flanges, boltings, gaskets, valves, relief devices, fittings, and the pressure
containing parts of other piping components. It also includes hangers and
supports and other equipment items necessary to prevent overstressing the
pressure containing parts.

4.1.1 Chilled Water Piping System: Chilled water piping system shallconform to ANSI B31.1, the documents referenced therein, and those referencedin this specification for a working pressure of 125 psi, at a temperature of353 degrees F.

4.1.2 Hot Water Heating and Heat Recovery Piping system: Hot water
heating piping system shall conform to the requirements specified herein for a
working pressure of 125 psi, and a temperature of 353 degrees F.

"4".2X -Hot Water Heating Pipe: Hot water heating pipe (supply and etun)Ishall be schedule 40 steel pipe conforming to ASTM AI20 or A53 or typecopper tubing conforming to ASTM B88.: u=.u
conform to A,.’i AD.

"4.3x Chilled Water Pipe: -chld ater pipe (supply nd return) shallbe schedule 40 steel pipe for sizes lO-inch and smaller and 0.5-1nch wallthickness for 12-inch sz@..and arger conformln to ASTM AI20 or A53 "rpe usea zor benazng sna conz’orm o A’N AD.

4.4 Mechanical couplings may be used in conjunction with groovedfittings and pipe for chilled water systems in lieu of threaded Joints. The
coupling clamp shall be malleable iron conforming to ASTM A47, grade 35510, orductile iron conforming to ASTM A536, grade 65-45-12. gasket shall_bemolded rubber conf@rmln toASTM D2000, gade No. 3BA615AI 13 with specialt resistance test of 16 hrs at 80F and maximum elongation change of@inus 30-e" Cod’plg - and bolt----ee conformintoSTMA183. Grooved fitting shall be malleable iron conforming to ASTM A47, grade35510 or ductile iron conforming to ASTM A536, grade 65-45-12. Mechanicalcouplings and fittings shall be of the same manufacturer.

4.5 Fittings: Fittings shall be compatible with the pipe being used,and shall conform to the following requirements.

4.5.1 Fittings for Steel Pipe:

4.5.1.1 Fittings in size I/8 to 2 inches shall be steel or malleableiron with requirements as follows:

4.5.1.1.1 Steel fitting shall be the socket welding or screwed typeconforming to ANSI B16.;I.
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.5.1.1.2 Malleable iron fitting shall be of the screwed type conforming

to ANSI B16.3.

4.5.1.2 Fittings in sizes 2-I/2 inches and above shall be steel, cast

iron, or bronze with requirements as follows:

.5.1.2.1. Steel fittings shall be of the butt welding type conforming to
ANSI B16.9, or flanged tpe conforming to ANSI B16.5.

,.5.1.2.2 Cast iron fittings shall be of the flanged type conforming to

ANSI B16.1.

4.5.1.2.3 Bronze fittings up to 8 inch size shall be of the flanged type
conforming to ANSI B16.2.

4.5.2 Fittings for Copper Tubing: Fittings for copper tubing shall be

cast bronze solder Joint type conforming to ANSI B16.18 or wrought copper
solder joint type conforming to ANSI B16.22. Fittings may be flared or com-

pression joint type.

4.6 Unions:

4.6.1 Unions for Steel Pipe: Unions (threaded) for steel pipe shall
conform to WW-U-531, Type A, class I, "T" thread, "B" end style.

4.6.2 Unions for Copper Tubing: Unions for copper tubing shall conform
to WW-U-516, Type III, Style A, and shall be solder Joint end type.

4.7 Flanges: The raised faced on flanges shall be removed when used
with flanges havlnE a flat face.

4.7.1 Steel Flanges: Steel flanges shall be forged steel, welding type
conformip to ANSI B16.5.

4.7.2 Cast Iron Screwed Flanges:
conform to ANSI B16.1.

Cast iron screwed flanges shall

4.7.3 Bronze Screwed Flanges: Bronze screwed flanges shall conform to
ANSI B16.2.

4.8 Valves:

q.8.1 Valves-Gate, Globe, Angle, Check, Special and Related Equipment:
Valves shall conform to the followir paragraphs. Valves shall have rising
stems and shall open when turned counterclockwise. End Connections on valves
2 inches and smaller shall be screwed, 2-I/2 inches and larger shall be
flanged unless otherwise indicated or specified. Valves shall be designed,
manufactured and tested specifically for the service intended in all respects
includlnE materials. Internal parts shall be removable for inspection or
replacement without necessity of heating or breaking connections.
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4.8.1.1 Valves, drain, for use in the various water piping systems shall
be not less than 3/4" nominal pipe size and of materials specified herein for
the corresponding valves in the system. Valves shall have threaded ends and
be provided with a hose nipple adapter for connecting a hose to lead to a
convenient floor drain. Valves shall be manually operated.

4.8.1.2 Application: Shutoff valves 2-I/2 inches and smaller shall be
gate valves. Shutoff valves 3 inches and larger may be butterfly valves with
adjustable limit stops and position indicator or gate valves. Butterfly
valves under 6 inches shall be lever operated. Butterfly valves 6 inches and
larger shall be gear operated. Valves at locations requiring throttling shall
be globe, plug or ball type as specified herein. Balancing cocks shall be
plug oP ball type as specified herein. Check valves located in pump dlschaPge
shall be vertical nonslam type. All other locations shall be swing type
unless indicated otherwise.

4.8.2 Gate Valves:

4.8.2.1 Bronze Gate Valves: Bronze gate valves, 2 inches and smaller,
shall confor to WW-V-54, Type II, Class C, Style or 3 as applicable shall
be of the wedge disc, rising stem, inside screw type, shall have solder joint
ends when used with copper tubing and shall be not less than 150 pound class.

4.8.2.2 Steel Gate Valves: Steel gate valves shall conform to
MIL-V-18434, Type I, Class 150, Servloe G, Group I. Valves shall be of the
open stem and yoke type with solid wedge or flexible wedge disc, with trim of
heat and corrosion-resistant steel as recoamended by the manufacturer for the
conditions indicated.

4.8.2.3 Cast Iron Gate Valves:
larger, shall confo to WW-V-58.
with valve trim of bronze.

Cast iron gate valves, 2-I/2 inches and
Valves shall be open stem and yoke type

4.8.3 Globe and Angle Valves:

4.8.3.1 Bronze Globe and Angle Valves: Bronze globe and angle valves, 2
inches and smaller, shall confo to WW-V-51, Type I or II as applicable,
Class A or B as specified herein, and shall be 200 pound class, except that
150 pound class valves with solder ends may be used for copper tubing. All
valves shall have renewable seats and discs except solder end valves which
shall have integral seats.

4.8.3.2 Steel Globe and Angle Valves: Steel globe and angle valves
shall conform to MIL-V-18434, Type II or III as applicable, Class 150,
Service G. Group I, and shall have heat and corrosion-reslstant trim as
recommended by the manufacturer for the conditions indicated.

4.8.3.3 Cast Iron Globe and Angle Valves: Cast iron globe and angle
valves, 2-I/2 inches and larger, shall confo to MIL-V-18826, Type I or II as
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applicable, Class 125, shall have bronze trim, and shall be provided with

tapped drains and brass plug.

4.8. Check Valves:

.8..I Bronze Check Valves: Bronze check valves 2 inches and smaller,
shall conform to WW-V-51, Type IV, Class C, shall be of the regrinding swing

check type, renewable seat ring, and shall be of the 200 pound class.

q.8..2 Steel Check Valves: Steel check valves 2-I/2 inches and larger

shall conform to MIL-V-1836, Group C, Type III, Style A, trim 5, and shall

have heat and corrosion-resistant trim as reco-.,ended by the manufacturer for

the conditions indicated.

.8..3 Swing Check Valves: Swing check valves shall have bolted caps.

4.8.. Cast Iron Check Valves: Cast iron check valves shall conform to
MIL-V-1836, Group B, and shall be nonslam type for centrifugal pump discharge

service. Valves shall be either spring-loaded lift check valves with wafer or
globe body; or butterfly, spring-loaded, dual-disc check valves with wafer

body. Springs shall be stainless steel. Discs and seats shall be bronze.

Valves 2-I/2 through 12-inch size shall be Class 125. Valves I through
2-inch size shall be Class 250. Minimum cold water (100F) rating shall be

175 psig.

.8.5 Plug Valves:

.8.5.1 Plug Valves (Chilled Water, Heating Water Distribution Piping):
Non-lubricated plug valves shall be located as indicated and shall conform to

MIL-V-12003, Type III, valves inch and smaller, Style A, valves over inch,
Style B, Class 150, non-metallic seat.

.8.6 Ball Valves:

.8.6.1 Ball Valves: Valve size 2 inch and smaller shall be bronze

body, double seal, full flow ball valve with polytetra fluoroethylene (teflon)
seats and O-ring packing designed for working pressure up to 300 psi, with a

chrome plated brass ball which seals in both directions. The valve shall

require only a quarter turn of the handle from "open" to "closed" positions.

Valves shall conform to WW-V-35B, Type II, Style 2 with threaded end
connections.

.8.6.2 Balancing valves located at fin tube radiation and cabinet unit

heaters shall be ball valves with adjustable limit stops to permit closing

valves and re-opening to preset balance position.

.8.7 Radiator Valves:

05-77-7526
15711 8



4.8.7.1 Shutoff valves located at fin tube radiation and cabinet unit
heaters shall conform to WW-V-160A, type II, Style D, Service 4, paekless
bonnet, metallic diaphragm for hot water and steam service.

4.8.8 Butterfly Valves:

4.8.8.1 Butterfly valves shall conform to AWWA C504, have malleable or
cast iron bodies, ASTM A167,Type 304 or 316 stainless steel stems and cast
iron discs, Buna "N" replaceable seats, and Buna "N" ASTM D2135 "O" rings or
"V" packln for stems. Valves shall have necks extending two inches above the
outside diameter of the companion flanges. Valve bodies shall be 150 psi ASA
flanged, bubble tight at 150 psi difference across closed disc.

4.8.8.2 Valve Operating Mechanisms: Butterfly valves under 6 inches in
size shall be lever operated, 6 inches and larger shall be gear operated.
Valve operating mechanisms including chain wheels, gear operators, floor
sands, electric motors, air motors, and cylinder type actuating devices shall
conform to MIL-V-18434.

4.8.9 Valves, Drain: Provide drain valves at the base of all risers and
low points of all systems to facilitate complete drainage of systems.

4.9 End Connections:

4.9.1 Steel Piping: Steel piping 2 inches and smaller shall be screwed
or socket welded, and steel piping 2-I/2 inches and larger shall be flanged or
butt welded.

4.9.2 Screwed Joints:
with ANSI B2.1.

Screwed Joints shall be threaded in accordance

4.9.3 Flanged Joints: Flanges shall conform to paragraph 4.7. Bolting
and gaskets shall be as follows:

4.9.3.1 Bolting: Material used for bolts and studs shall conform to
ASTM A307, Grade B, and material for nuts shall conform to ASTM A194, Grade 2,
Diemsnlons of bolts, studs, and nuts shall conform to ANSI B18.2 with threads
conforming to ANSI B1.1 coarse type with Class 2A fit for bolts and studs, and
Class 2 B for for nuts. Bolts or bolt studs shall extend completely through
the nuts and may have reduced shanks of a diameter not less than the diameterat root of threads. Carbon steel bolts shall have American Standard regular
square or heavy hexagon heads and shall have American Standrad heavy semi-
finished hexagonal nuts conforming to ANSI B18.2.

4.9.3.2 Gaskets: For hot water lines above 100 degrees F. gaskets shall
be de of composition asbestos. Gaskets shall be of a material that resist
attached by the fluid in the pipeline and shall be suitable for the pressure
and temperature ranges encountered. Gaskets shall be as thin as the finish of
surfaces will permit. Paper, vegetable fibe, rubber, or rubber inserted
gaskets shall not be used for temperatures in excess of 250 degrees F. Metal
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or metal-Jacketed asbestos gaskets shall be used with small male and female or

small tongue-and-groove flanges or flanged fittings; they may be used with

steel flanges with lapped, large male and female, large tongue-and-groove, or

raised facings. Full faced gaskets shall be used with flat-faced bronze

flanges and with Class 125 cast iron flanges. Raised-face cast iron flanges,

lapped steel flanges or raised-face steel flanges shall have ring gaskets with

an outside diameter extending to the inside of the bolt holes. Widths of

gaskets for small male and female and for all tongue-and-groove Joints shall

be equal to the widths of the male face or tongue. All gaskets shall have an

inside diameter equal to or larger than the port opening. Rings for ring

Joints shall be in accordance with dimensions in ANSI B16.20, shall be

suitable for the service conditions encountered, and shall be softer than the

flanges. Dimensions for non-metallic gaskets shall be in accordance with ANSI

B16.21.

.9.q Butt Weld Joints: Butt weld Joints shall conform toANSI B31.1.
The use of backing rings shall conform to ANST B31.1. Ferrous rings shall be

of good weldable quality and shall not exceed 0.05 percent sulfur; for alloy

pipe backing rings shall be of material compatible with the chemical com-

position of the parts to be welded and preferably of the same composition.

Backing rings shall be of the continuous machined or split band type.

q.9.5 Socket Weld Joints: Socket weld Joints shall conform to ANSI

B31. I.

.9.6 Joints for Copper Tubing: Copper tubing joints shall be solder

type with 50/50 tin-lead solder conforming to QQ-S-571 for pressures up to 50

psi, or for pressures above 50 psi and below 150 psi 95/5 tin-antimony or 5/95

tin-lead solder conforming to QQ-S-571 shall be used.

4.10 Instrumentation:

.10.I Pressure Gages: Pressure and vacuum gauges shall conform to

GG-G-76, Class I, Style A, Type I, q-I/2 inch diameter, and shall be located

as indicated.

.I0.I.1 Gage Construction: Case shall be of aluminum alloy with black

epoxy paint finish. Bourdon tube shall be phoshor bronze with stainless steel

movement.

.I0.I.2 Initial Accuracy: Accuracy at a temperature of 75F. +/- 15F.
shall be within one percent of the full scale value in the middle one-half

section or I-I/2 percent of the full scale value in the first and last I/

sections of the scale.

.I0.2 Indicating Thermometers: Indicating thermometers shall be of the

llquid-ln-glass or dial type. Liquid-in-glass thermometers shall conform to

GG-T-321, Type I, Class 3, Range E, standard stem, and shall be located as

indicated. Dial type thermometers shall conform to MIL-T-9955, and shall be

located as indicated.
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4.11.1.5 Strainers shall be Omit the period at the end of the

second llne and add ", and shall be provided with blowdown outlet with pipe

npple and gate valve."

4.11 Miscellaneous Pipeline Components:

4.11.1 Strainers:
specified herein.

Strainers shall conform to MIL-S-16293 and as

4.11.1.1 Furnish and install strainers before all control valves, unless
noted otherwise, and where specified or indicated.

4.11.1.2 Strainers for pipes up to and including I-I/2 inches shall be
cast iron or seml-steel, screwed "Y" strainer, 250 pound construction,
malleable iron bushing and 3/4-inch valve with hose adapter for water service,
Type I, Class 250, Style Y.

4.11.1.3 Strainer 2 inches and over shall be cast iron, or semi-steel,
flanged, "Y" strainer 125 pound construction, Type II, Style Y, Class 125,
bolted cover flange with brass 3/4-inch valve with hose adapter for water
service, unless specifically indicated otherwise.

4.11.1.4 Screen for hot water heating and chilled water systems shall be
stainless steel. For strainers 2 inches and less, strainers shall be 20-mesh
or 1/32 inch perforations; for striners 2-I/2 and 3 inches, 3/64 perforations;
for 4 through 6 inches, 1/16 inch perforations and strainers 8 inches and
larger, I/8 inch perforations.

4.11.1.5 Strainers shall be line size before reduction for control valve
(not valve size).

4.12 Air Vents:

4.12.1 Traps for venting air from water systems shall conform to
MIL-T-21092.

5. CONVERTERS:

5.1 Steam to hot water convertors shall conform to WW-H-191 as modified
herein and shall have capacity as indicated on the drawin schedule.
Convertors shall be Type I, Design B (180F. entering, 200 F. leaving
temperature) Class 2. Heating surface shall be based on a fouling factor of
0.001. Water velocity in tubes shall not exceed 5 feet per second or less
than 2 feet per second. Water pressure drop through the tubes shall not
exceed 12 feet. The convertor shall be designed for floor support and vent
valve and trap shall be furnished.

5.2 Accessories:

5.2.1 Furnish and install on each convertor between convertor water
tapping and shut-off valve a pressure relief valve of required capacity set to
relieve at 125 psig.

5.2.2 Furnish and install a thermostatic air vent on each convertor.

5.1 Steam to hot water In the seventh line omit the period immediately

following the word "feet" and add "of water."



5.3 Air Separators:

5.3.1 Furnish and install as shown on the drawings centrifugal type air

separators complete with strainer. The separators shall be suitable for 125
pound working pressure. Strainer free area, size and capacity for each unit

shall be as scheduled on the drawings.

6. COMPRESSION TANKS: Compression tanks shall be welded steel and shall

be constructed and tested in accordance with Section VIII of the ASME Boiler

and Pressure Vessel Code.

6.1 Tanks shall be complete with all accessories, including gauge glass

wih guards, drain, overflow, and system connections and signal float. Size

and capacity shall be as scheduled on the drawings.

6.2 Compression tanks shall be furnished complete with steel supporting

saddles.

7. PUMPS:

7.1 Hot Water Heating Circulating Pumps: Shall conform to MIL-P-17552,
Type I, Style 3, Class I, and shall be centrifugal close couple type equipped
with mechanical type seals. Pumps shall be selected so that the operating

point on the selected impeller-curve will lie at or to the left (shut-off
side) of, and not more than 5 percent below, the point of maxim,-, efficiency

for the impeller. Selected catalog data submitted for approval shall include

pump speed and characteristic curve for performance of impeller selected for

each pump. Curves shall indicate capacity vs. head, efficiency, and brake

horsepower for full range, from shut-off to free delivery. Motors shall be

standard NEMA Class B design induction type motors.

7.2 Chilled Water Circulating Pumps: Shall conform to MIL-P-17552, Type
I, Style I, Class I, and shall be centrifugal, horizontal, double suction,
single stage. Pump casing shall be cast iron for not less than 175 psig

design working pressure, suction and discharge drilled and tapped for pressure
gauges and drains. Upper half of casing shall have priming and vent
connections with vent cock and liftings lugs. Pump shall have double suction,
enclosed, accurately machined and finished bronze impeller, renewable bronze

casing and impeller wearing rings, carbon steel shaft, bronze or stainless

steel shaft sleeves extending through stuffing boxes with positive shaft

seals, deep stuffing boxes with teflon asbestos packing rings and locking type
renewable throat bushing, oil lubricated ball bearings with constant lever

oiler and slight gauge, all steel flexible coupling, coupling guard, bed plate
continuous under pump and motor with drip lip, tapped drain and grout hole.
Pumps shall be designed for normal operating suction pressure as scheduled.
Motors shall be standard NEMA Class B design induction motors. Pumps shall be
selected so that the operating point on the selected impeller-curve will lie

at or to the left (shut-off side) of, and not more than 5 percent below, the

point of maximum efficiency for the impeller. Selected catalog data submitted

for approval shall include pump speed and characteristic curve for performance

7.2 Chilled Water Circulating Pumps: In the 14th llne change the
word "suction" to "discharge".
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of impeller selected for each pump. Curves shall indicate capacity vs. head,
efficiency, and brake horsepower for full range, from shut-off to free
delivery.

7.3 Heat Recovery Pumps: Shall be same as hot water in-line pumps
suitable for circulating water between 35 degrees F. and 200 degrees F.

7.4 Pump Control for Hot Water Heating and Chilled Water Systems as
specified in section "Automatic Temperature and Humidity Control System".

7.5 Chilled and Hot Water System Back Pressure Relief Valves:

7.5.1 Valves shall be of sizes and capacities as indicated. Valves
shall maintain constant upstream pressure by by-pass or relieving excess
pressure and shall maintain pressure setttings indicated with 3 psig without
causing surges.

7.5.2 Valves shall be of the hydraulically-operated, pilot-controlled,
diaphragm type, and shall have a single removable seat and resilient disc. No
external packing glands shall be permitted, and the diaphragm shall not be
used as a seating surface. The pilot control shall be a direct-acting,
adjustable, spring-loaded, diaphragm valve, designed to permit flow when
controlling pressure exceeds spring setting. The pilot control system shall
operate such that as excess line pressure is dissipated the main valve shall
gradually close to a positive, drip-tight seating.

7.5.3 Valves shall have cast iron body and cover conforming to ASTM A48
with 125 pound Class ANSI B16.1 flanged end connections. Valves cold water
(100F.) working pressure rating shall be 175 psig. Valves trim shall be
brass conforming to QQ-B-626 and bronze conforming to ASTM B61.

7.5.4 Valves pilot control system shall be cast bronze conforming to
ASTM B62 with ASTM 303 stainless steel trim.

7.6 Hot Water In-Line PumD:
7.6.1 Pumps In the last line change "or" to "for".

7.6.1 Pumps shall be electric motor driven, centrifugal, with In-line
connections to permit unsupported installation in a straight run of piping.
Units shall conform to MIL Spec. MIL-P-16077, with grease lubricated ball or
roller bearings, or capacities indicated.

7.7 Flexible Pipe Connections shall be provided on suction and discharge
piping as shown on the drawings and sized to allow for vibrational
displacement of equipment.

7.7.1 Flexible Metal Hose: Shall be grade E phosphur bronze, monel or
stainless steel corrugated tube covered with comparable bronze or stainless
steel braid restraining and pressure cover. Stainless steel grades shall be
304, 316 or 321 as required for application. Minimum llve lengths of flexible
hose shall be as listed in ASHRAE Guide, but not less than that recommended by
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manufacturer for continuous vibration application. Hose shall be providedwith steel restraints or control rods to limit the amount of elongation.

7.7.2 Reinforced Teflon Pressure Carrier: Molded Teflon (TFE) per ASTM
D1457, Type III, Bellows reinforced with Monel reinforcing rings and having
factory installed ASA flange type metal end fittings. All surfaces coming in
contact with fluid must be chemically compatible with fluid served. Hose
shall be provided with steel restraints or control rods to limit the amount of
elongation.

8. RADIATION UNITS:

8.1 Fin Tube Radiation Units: Copper tube and aluminum fin type shall
conform to MIL-R-17772, as modified, and shall be of size, style, and capacity
not less than that indicated on the drawings. All radiation shall be complete
with heating elements, and accessories as shown on the drawings. Radiation(except bare fin installations) enclosure detail, and mounting supports and
accessories as shown on the drawings.

8.1.1 Hot water radiation capacities shall be based on 65 degrees F.
entering air, entering water as scheduled, IBR code rated. The schedule
capacities shall be compensated for actual water velocities in the tube or
pipe and actual mounting heights.

8.1.2 All radiation shall be equipped with a shut-off valve in the
supply line, and a balancing cock in the return line of hot water elements.The valves shall be installed so that they are operable through the bottom ofthe enclosure, without removing the enclosure itself. Eccentric reducers andpitch shall be used wherever necessary to ensure proper venting of air fromthe heating element and piping into the return riser.

8.1.3 For series installations, piping interconnections between elementsshall be full pipe or tube size unless shown otherwise.

9. HEATING AND VENTILATING UNITS: Heating and ventilating units shallbe as specified in section entltled "Air Supply Systems".

10. FACTORY FABRICATED AIR HANDLING UNIT: Factory fabricated airhandling unit shall be as specified in section entitled "Air Supply Systems".

11. CABINET UNIT HEATERS: Cabinet unit heaters shall conform toMIL-U-17691, Type II, Class 2, two speed, direct drive centrifugal fan style.Capacity based on 200 degrees F. entering hot water, 20 degrees f. watertmeperature drop and enclosure style shall be as shown on the drawings.

11.1 Sound ratings shall be in accordance with Plate VI of soundmeasurement test code, Bulletin 13, first edition, as adopted by unit heaterdivision of AMCA.

8.1.1 Hot water radiation capacities In the first line change
"65 degrees F." to "68 degrees F.".
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11.2 Control of equipment shall be provided as specified in section
entitled "Automatic Temperature and Humdity Control System".

11.3 Construction: Front panels of ceiling mounted units shall be
hinged. Discharge and recirculating grilles of units with cabinet enclosure
shall be stamped directly into the casing. Filters of the fiber glass
disposable type shall be provided ahead of heating coils and fan inlet.
Unit motors shall be open type suitable for 120 volt, 60 hertz, single-phase
electrical service, and shall have built in thermal overload protection and
permranently lubricated bearings.

11.4 Cabinet Unit Heater Types:

11.4.1 Type I: Horizontal cabinet, fully recessed in ceiling construc-
tion, bottom front grille air inlet, bottom front grille air discharge.

11.5 Unit Heaters: Unit heaters shall be propeller fan type with
horizontal or vertical air delivery. Capacity shall be as indicated on the
drawings.

12. INSTALLATION: All materials and equipment shall be worked into a
complete, convenient, and economical system or systems; and all apparatus,parts, materials, and accessories which are necessary to accomplish ths result
shall be furnished and worked into place.

12.1 Piping: Unless specifically stated to the contrary, fabrication,
assembly, welding, soldering, and brazing shall conform to ANSI B31.1 for all
piping of the hot water system. All piping shall follow the general arrange-
ment shown, shall be cut accurately to measurements established for the work
by the contractor, and shall be worked into place without springing or
forcing, except where cold-spring is specified. All piping and equipment
within buildings shall be entirely out of the way of lighting fixtures and
doors, windows, and other openings. Overhead piping in buildings shall be run
in the most inconspicuous positions. Adequate clearances shall be provided
from walls, ceilings, and floors to permit the welding of Joints at least 6
inches for pipe sized 4 inches and less, 10 inches for pipe sizes over 4
inches, and in corners sufficient clearance to permit the welder to workbetween the pipe and one wall shall be provided. Provision for expansion nd
contraction of pipe lines shall be made. Changes in size of water lines shall
be made with reducing fittings. Piping shall not be buried, concealed, or
insulated until it has been inspected, tested, and approved. Materials and
equipment shall be protected from the weather. Where pipe passes through
building structure, pipe Joints shall not be concealed, but shall be locatedwhere they may be readily inspected. All pipe to be insualted shall be run as
shown and as required with sufficient clearance to permit application of
insulation. Flanged Joints shall be used only where necessary for normal
maintenance and where required to match valves and equipment. All gaskets,.
packing, and thread compounds shall be suitable for the service. Long radius
ells shall be used wherever possible to reduce pressure drops. Pipe bends inlieu of welding fittings may be used where space permits. Pipe bends shall



have a uniform radius of at least five times the pipe diameter and must be

free from any appreciable flattening, wrinkling, or thinning of the pipe.

Mitering of pipe to form elbows, notching straight runs to form full sized

tees, or any simlar construction shall not be used. All branch connections

shall be made with welding tees except factory made forged welding branch

outlets or nozzles having integral reinforcements conforming to ANSI B31.1 may

be used, provided the nominal diameter of the branch does not exceed one pipe

size less than the nominal diameter of the run. All piping shall be run

essentially as indicated, care being taken to avoid interference with other

piping, conduit, or equipment. Except where specifically shown otherwise,
vertical piping shall run plumb and straight and parallel to walls. Tapping

of lines shall not be permitted except otherwise indicated. Sleeves of

suitable size shall be provided for all lines passing through building

structure. Piping connected to equipment shall be installed to provide

flexibility for thermal stresses and for vibration, and shall be adequately

supported and anchored so that strain from weight and thermal movement of

piping is not imposed on the equipment. Each section of pipe, fitting, and

valves shall be thoroughly cleaned and positively free of all foreign matter

before erection. Prior to erection, each piece of pipe shall be held in an

inclined position and thoroughly tapped to loosen scale and foreign matter.

Each pipe shall be swabbed immediately prior to erection. Open ends of mains

shall be plugged or capped during all shutdown periods. Lines shall not be

plugged or capped during all shutdown periods. Lines shall not be left open

at any place where any foreign matter might accidentally enter pipe.

12.1. Welding:

12.1.1.1 Welding Procedure Specifications: Before any welding is per-

formed, the contractor shall submitt to the Contracting Officer three (3)

copies of his welding procedure specification for all metals included in te

work, together with proof of its qualification as outliend in ANSI B3.1.1.

12.1.1.2 Performance Qualification Record: Before any welder or

operator shall perform any welding the contractor shall also submit to the

Contracting Officer three (3) copies of the Welder’s Performance

Qualifications Record in conformance with ANSI B3.1. showing that the welder

was tested under the approved procedure specification submitted by the

contractor. In addition the contractor shall also submit each welder’s

assigned number, letter, or symbol which shall be used to identify the work of

the welder which shall be affixed immediately upon completion of the weld.

Welders making defective welds after passing a qualification test shall be

given a requalification test and upon failing to pass the test shall not be

permitted to work this contract.

12.1.1.3 Previous Qualifications: Welding procedures, welders, and

welding operators previously qualified by test may be accepted for this

contract without requalification subject to the approval of the Contracting

Officer and provided that all the conditions specified in ANSI B31.1 are met

before a procedure can be used.
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12.1.2 Brazing and Soldering:

12.1.2.1 Brazing and brazing procedure qualifications shall conform to
ANSI B31.1. Brazing procedure for Joints shall be as outlined in the Copper
Tube Handbook, Published by the Copper Development Association.

12.1.2.2 Soldering, soldering preparation and procedures for Jointsshall be in accorrdance with ANSI B31.1 and as outlined in the copper Tube
Handbook published by the Copper Development Association.

12.1.3 Hangers and Supports:
"Supports and Sleeves".

Shall conform to section entitled

12.1.4 Grading of Pipe Lines: Unless otherwise indicated, horizontal
lines of hot water piping shall be installed to grade up in the direction of
flow with a pitch of not less than one inch in 40 feet, except in loop mains
and main headers where the flow may be in either direction.

12.1.5 Flashing for Buildings: Where pipes pass through buildings
outside walls, proper flashing shall be provided and shall be made tight and
waterproof as indicated on the drawing.

12.1.6 Unions and Flanges: Unions or flanges shall be placed where
necessary to permit easy dlseonnectlon of piping and apparatus and as
indicated. Each connection having a screwed-end valve shall have a union.Unions or flanges shall be placed as indicated. Unions shall be used on
piping under 2-I/2 inches in diameter, and flanges shall be used on piping2-I/2 inches and over in diameter. Dielectric unions or flanges shall beinstalled between ferrous and non-ferrous piping, equipment, and fittings;
where indicated; and where specified as required to electrically isolate
underground cathodic protected portions of the system from the remainder of
the system; except that bronze valves and fittings may be used without
dielectric couplings for ferrous-to-ferrous or non-ferrous-to-non-ferrous
connections. Dielectric fittings shall utilize a non-metallic filler which
will prevent current flow from exceeding percent of the short circuit
current. The spacer shall be suitable for the pressure and temperature of the
service. The fittings shall otherwise conform to the requirements specified
herein.

12.1.7 Connections for Future Equipment: Capped or plug outlets for
connections to future equipment shall be located as indicated.

12.1.8 Changes in Pipe Size: Reducing fittings shall be used forchanges in pipe size; the use of bushings will not be permitted. In
horizontal lines, reducing fittings shall be of the eccentric type to maintain
the top of the lines in the same plane.

12.1.9 Cleaning of Piping: Before being placed in position, the inside
of all black steel and wrought iron pipe shall be cleaned by rapping along its
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full length to loosen sand, mill scale, and other foreign matter; pipe 2
inches and larger shall have a wire brush of a diameter larger than that of
the inside of the pipe drawn through its entire length several times. Before
final connections are made to apparatus, the interior of all pipin shall be
washed out thoroughly with water.

12.2 Valves:

12.2.1 General: Valves shall be installed in conformance with ANSI
B31.1, ASME Boiler and Pressure Vessel Code, Section IV, and as required
herein at the locations indicated and elsewhere as required for the proper

functionin of the system as directed. All valves shall be installed with
stems horizontal or above. Shutoff valves shall be so located or equipped to
permit operation from floor level, or provided with safe access in the form of

remote operators walkways or ladders. Valves shall be installed in positions

accessible for operations and repair.

12.2.2 Globes Valves: Globe valves shall be installed so that the

liquid flow pressure shall be below the disc.

12.3 Pressure Gages: Pressure gages shall have a shutoff valve Or
petcock installed between the gage and the line.

12. Thermometers: Thermometers and thermal sensin elements of control
valves, etc., shall be provided with a separable socket. Separable sockets
installed in pipe lines shall be installed such a manner to sense the flowing
temperature of the fluid and minimize obstruction to flow.

12.5 Equipment Installation: Equipment installation shall be strictly
in accordance with these specifications, and the installation instructions of
the manufacturers. All piping shall be installed in such a manner as not to
place strain on any of the equipment. Flanged Joints shall not be bolted
tight unless they match adequately. Expansion bends shall be adequately
extended before installation. All pipin shall be graded, anchored, guided
and supported, without low pockets.

12.6 Cleanin of System: As installations of the various systems
components are completed, they shall be adequately cleaned before final

closir. All foreign matter shall be removed from equipment and surrounding
areas. Preliminary or final tests will not be permitted until cleaning is
approved by the Contracting Officer.

12.7 Identification of Piping: All pipin shall be identified in
accordance with OSHA Standards, except that labels or tapes may be used in

lieu of painting and stencilling. Spacing of identification marking of runs
shall not exceed 50 feet. Material requirements for labels and tapes shall
conform to PPP-T-66, and shall be general purpose type and colored glass.

12.8 Identification Tas and Plates: All equipment, gaes, ther-
mometers, and controllers shall be provided with tags numbered and stamped for
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!’12.9 Access panels shall be provided in this section as required foraccess to concealed shut-off valves and control valves. Provide as
specified in the section entitled "Plumbing".

their use. Plates and tags shall be of brass or laminated plastic material
for building interiors and shall be securely mounted or attached.

13. WATER TREATMENT:

13.1 For treating Hot Water Heating and Chilled Water Systems and
Radiation systems, provide all chemical feed equipment includir by-pass type
chemical feeders, valves, fittings, piping, supports, etc. which are required
for convenient and proper introduction of chemicals to the systems.

13.1.1 Chemical analysis and chemicals required for proper treatment
will be provided by the Government.

I. FIELD TEST AND INSPECTIONS: All field inspections, field tests, and
trial operations specified in this section shall be performed. The contractor
shall provide all labor, equipment and incidentals required of the testing,
except that the Government will provide electric power or water required for
the tests. The Contracting Officer will witness all field tests and trial
operations specified in this section. The Contractor shall give the
Contracting Officer ample notice of the dates and times scheduled for tests
and trial operations which require the presence of the Contracting Officer.

1.1 Field Inspections: Prior to initial operation, the piping system
shall be examined and inspected by the Contracting Officer for conformance to
plans, specifications, and ANSI B31.1. All equipment, material, or work
rejected because of defects or non-conformance with plans, specifications, and
ANSI B31.1 shall be replaced or corrected by the contractor as directed by the
Contracting Officer.

I.2 Field Test: After completion of the piping installation and prior
to initial operation, tests shall be conducted.

14.2.1 Piping System: Piping system shall be hydrostatically tested.
Tests shall be conducted in accordance with the requirements of ANSI B31.1 and
as follows: The piping system shall be tested after the lines have been
cleaned as hereinbefore specified and before any insulation covering has been
applied. Piping systems shall be tested at a pressure of one and one-half
times the design working pressure, and in no case less than 50 psig. All
piping shall be hydrostatically tested using water not exceeding 100 degrees
F. In all tets, gages, traps, and other apparatus which may be damaged by the
test pressure shall be removed or valved off from the system before the tests
are made. A calibrated test pressure gage shall be installed in the system to
observe any loss in pressure. The required test pressure shall be maintained
for a sufficient length of time to enable an inspection to be made of all
joints and connections. Defects disclosed by the test shall be corrected by
the Contractor at no cost to the Government. Test after installation and
prior to acceptance shall be performed in the presence of a representative of
the Contracting Officer and subject to his approval.

14.1 Field Inspections: Omit the period at the end of the last line

and add "at no cost to the Government.".
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14.2.2 Equipment and Material: Equipment and material certified as
having been successfuly tested by the manufacturer in accordance with
referenced specifications and standards will not require retesting before
installation. Equipment and materials not tested at the place of manufacturer
will be tested before or after final installation, as applicable, where
necessary to determine compliance with referenced specifications and
standards.

14.2.3 Startup and Operational Test: The system shall be started up
and initially operated with all components operating. During this time, the
various strainers shall be periodically cleaned until no further accumulation
of foreign material occurs. Care shall be exercised so that minimum loss of
water occurs when strainers are cleaned. Safety and automatic control
instruments shall be adjusted as neceessary to place them in proper operation
and sequence.

14.2.4 Extent of Field Tests: After installation and before acceptance,
the work of this section shall be subjected to all necessary field tests,
including those herein specified, and in section entitled "Testing and
Balancing Air and Water Systems".

---END---
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oECTION 15721. SOLAR DOMESTIC HOT WATER GENERATING SYSTEM

I. APPLICABLE PUBLICATIONS: The followin publications of the issues
listed below, but referred to thereafter by basic designation only, fom a
part of this specification to the extent indicated by the references thereto
(where a number is suffixed to the publication number, it denotes the
effective amendment to the publication):

1.1 Federal Specifications:

GG-G-76D
HH-I-523C

HH-I-558B
&Am3

WW-H-171D
WW-V-SIF

WW-V-54D
&Am3

WW-V-58B
DD--G-1403B
&Am

Gages, pressure and vacuum, dlal Indicatins.
Insulation block and pipe covering, thermal (calcium
silicate).
Insulation; blocks, boards, blankets, felts, sleeving
(pipe and tube covering), and pipe fittlnE covering;
thermal (mineral fiber, industrial type).
Hangers and supports, pipe.
Valves, bronze; angle, cheek and globe (125, 150 and 200 p
ound; threaded, flanged and solder).
Valves, bronze, gate (125, 150 and 200 pound; threaded,
flanged and solder).
Valves, gate, cast-lron, threaded and flanEed.
Glass, plate (float), sheet, figured, and spandrel (heat
strengthened and fully tempered).

1.2 Military Specifications:

MIL-T-12295D
MIL-V-13612D
MIL-P-16077A

MIL-S-16293F
MIL-V-18433B

MIL-V-18436C
MIL-V-18826B
MIL-T-19646
MIL-M-18221B
MIL-P-21035
& Am

Tanks, hot-water storage.
Valves, relief, pressure and temperature (for hot water).
Pump, centrifugal, water circulating, electric-motor
driven.
Strainers, sediment, pipeline.
Valves, temperature regulating (thermostatically con-
trolled).
Valves, check; bronze, cast-lron and steel body.
Valves, globe and angle, cast iron.
Thermometer, distant-reading, indicating dial.
Meters, flow rate indicating.
Paint, high zinc dust content, galvanizing repair.

1.3 American National Standards Institute (ANSI):

B16.5-73
B16.18-73
B16.22-73
B31.1-77

Steel ppe flanges, flanged valves and fittings.
Cast-bronze solder joint pressure fittings.
Wrought copper and bronze solder-joint pressure fittings.
Power piping.
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1.4 American Society for Testing and Materials (ASTM):

B88-76
B 198. 1-77

B199.1-77

E84-77
B75-77
B 152-74
D 1693-70

Seamless copper water tube.
Methods of Testing to deterine the Thermal Performance of
Solar Collectors.
Methods of Testing Thermal Storage Devices Based on
Thermal Performance.
Surface burning characteristics of building materials.
Seamless copper tube.
Copper-sheet, strip, plate, and rolled bar.
Envlronmenta] stress-cracklng of ethylene plastics.

1.5 American Water Works Association (AWWA):

C601-68 Disinfecting water mains.

1.6 National Bureau of Standards:

NBSIR-74-635 Method of Testing for Rating Solar Collectors Based on
Thermal Performance.

1.7 Southern Building Code Congress:

1975(76)(77) Standard Plumbing Code.

1.8 Standards of Tubular Exchanger Manufacturer Association (TEMA):

2. GENERAL REQUIREMENTS: Section entitled "General Requirements,
Mechanical", applies to this section, except as otherwise specified. The work
includes providing a solar water heating system and related work, complete and
ready for operation. Piping shall be run concealed except where indicated
otherwise. Piping shall be inspected, tested and approved before being
covered or concealed. Piping installation and workmanship shall be in
accordance with the Standard Plumbing Code (SPC), except as specified or
indicated otherwise; the permissive provisions shall be considered to be
mandatory as though the word "shall" had been substituted for the word "may"
wherever it appears, and reference to the "plumbing official" and the "design
engineer" shall be interpreted to mean the Contracting Officer. Capacity of
equipment shall be not less than that indicated. System shall be connected to
building service piping as shown on the drawings.

3. SUBMITTALS:

3.1 SUBMITTALS REQUIRED:- Shop drawings, manufacturer’s data and
certificates for equipment, materials finish, and pertinent details for each
system shall be submitted and approved before procurement, fabrication or
delivery of such items to the job site. Partial submission will not be
acceptable. Descriptive data shall be annotated to show the specific model,
type and size of each item the Contractor proposes to furnish. The submittal

O5-77-7526
15721 2



requirements of section entitled, "General Requirements, mechanical", applies
to the following lists. Items in the following lists (which are followed by
(CO) shall be approved by the Contracting Officer.

3.1.1 Manufacturer’s Data:

(a) Solar Collectors (CO) (e) Heat Exchangers (CO)
(b) Tanks (CO) (f) Pumps (CO)
(c) Specialties (CO) (g) Controls (CO)
(d) Pipe and fittings

3.2 Certificates: Submit certificates from the manufacturer attesting
that each of the following items conform to all requirements of this
specification and of reference publications.

(a) Pipe and fittings
(b) Tanks (CO)
(c) Solar Collectors (CO)
(d) Heat Exchangers (CO)
(e) Pumps (CO)
(f) Controls (CO)

3.3 Manufacturer’s Recommendations: Where installation procedures or
any part thereof are required to be in accordance with the recommendations of
the manufacturer of the material being installed, printed copies of these
recommendations shall be furnished to the Contracting Officer prior to
installation. Installation of the item will not be allowed to proceed until
the recommendations are received. Failure to furnish these recommendations
can be cause for rejection of the material.

4. SOLAR COLLECTOR & HEAT EXCHANGER PIPING: Dielectric unions shall be
provided at all connections between ferrous and nonferrous piping or metals.
Flanges or unions shall be provided at valves, strainers and piping
connections to each piece of equipment.

4.1 Above Ground Piping: Pipe shall conform to ASTM B88, Type K or L,
hard drawn copper. Fittings shall conform to ANSI B16.18 or ANSI B16.22;
adaptors shall be provided as required. Solder shall be 50-50 lead-tin
solder. Solder Joints made between header and collector shall be 95-5
tin-antimony.

4.2 Gate Valves shall conform to WW-V-54, Class A, except valves 2-I/2
inches and larger shall conform to WW-V-58, Class I.

4.2.1 Globe Valves shall conform to WW-V-51, except valves 2-I/2 inches
and larger shall conform to MIL-V-18826, Class 125.

4.2.2 Check Valves shall conform to WW-V-51, Class A, Type IV, except
valves 2-I/2 inches and larger shall conform to MIL-V-18436, Class 125, Type
III, Group A or B.
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4.2.3 Water Pressure and Temperature Relief Valves with test lever shall
conform to MIL-V-13612, Type I, and shall have relieving capacity as indloatedon drawings.

4.2.4 Butterfly Valves shall conform to WW-V-1967, Type B, Style or 2
and may be used in lieu of gate and globe valves for sizes 2 inches and
larger.

4.3 Strainers shall conform to MIL-S-16293, Class 125, Style Y and shall
have blow off valves with pipe nipple and gate valve.

4.4 Gages shall conform to GG-G-76, Class I, Style X, Type I, with a4-1/2-inch dial, brass or aluminum case, bronze tube. Scale range shall be
as shown on the drawings.

4.5 Water Temperature Regulating Valves shall conform to MIL-V-18433,Type I, Style B, Class 3.

4.6 Flexible Pipe Connectors: Flexible bronze pipe connectors with
single braid shall be provided for connection to collectors and shall be
suitable for the intended service.

4.7 Temperature indicators shall conform to GG-T-321.
as indicated.

Ranges shall be

5. Supports, hangers, anchors, sleaves, and plates shall conform to
Section entitled "Supports and Sleeves".

6. HOT WATER STORAGE TANK: Storage tanks shall conform to MIL-T-12295,Type II or IV, Class 3, Style A, except as indicated otherwise. Interior
lining shall be suitable for potable water at 200F. Storage tanks shall be
charged with 140 water at start-up.

7. HEAT EXCHANGERS: Heat exchangers shall be "straight" or "U tube",
shell and tube type of a size as indicated on the drawings. The exchangers
shall be designed in accordance with the ASME Code for Unfired Pressure
Vessels for a working pressure of 100 PSIG, and be so stamped. Heat exchanger
surface shall include an allowance for .0005 fouling factor for inside and
outside of tubes. Shell length shall be limited to that which will permit
tube pulling within the space allocated. The exchangers shall have carbon
steel shells with copper tubes.

8. IN-LINE PUMPS: Shall be single stage, vertical or horizontal split
case design, in cast iron, bronze fitted or all bronze construction as
indicated on the drawings. The pump internals shall be capable of being
serviced without disturbing piping connections.
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I. The impeller shall be of the enclosed type, hydraulically anddynamically balanced and keyed to the shaft and secured with a suitablelocknut.

2. The pump shall employ a mechanical seal and shaft sleeve shall befurnished under the complete wetted area of the mechanical seal.

3. The bearing frame assembly of the pump shall be fitted with oillubricated, bronze journal bearings and a hardened alloy steel shaft.

4. A flexible coupling, capable of absorbing torsional vibration,shall be employed between the pump and motor.

5. The motor shall be resilient mounted, equipped with oillubricated Journal bearings.

9. COMPRESSION TANKS: Shall be of black steel construction, be rustproof coated both inside and outside, be designed for 125 psig workingpressure, conform to ASME Code for Unfired Pressure Vessels, and be stamped.Install in accordance with manufacturer,s recommendations. Capacities shallbe as indicated on drawings.

9.1 COMPRESSION Tanks shall be equipped with gauge glass, high and lowlevel alarm switches, air control tank fitting, and vent tube or draintappings. Provide two saddle supports for each suspended tank.

9.2 Provide gauge glass having protection guard, and two angle valves.Provide tapped openings for furnished drain valve, tank fitting and vent valve(bottom) and plugged vent, charging, or cleaning connection (top).

10. HYDRONIC AIR CONTROL SYSTEM: Shall be installed in accordance withmanufacturer’s recommendations. Capacities shall be as indicated on drawings.

10.1 Air Separator: Shall have tangential inlet and outlet connections,an internal perforated stainless steel air collector tube designed to directreleased air into expansion tank, a blow-down connection with gate valve onbottom of unit; shall be constructed for 125 psi working pressure conformingto ASME Code for Unfired Pressure Vessels, and be stamped.

10.2 Air Control Tank Fitting: Shall be installed in expansion tank tofacilitate air transfer from air separator into tank while restricting gravitycirculation and tank temperature. Fitting shall include an integral orseparate vent tube to establish an initial water level in tank.

10.3 Tank Drainer-Air Charger: Shall incorporate a vent tube and drainvalve with hose connection for installation in bottom of expansion tank tofacilitate draining tank.
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10.4 Pressure Reducing Valve (Water): Shall be diaphragm operated,
spring loaded type with a separate, easily cleanable, in-line strainer and a
separate in-line check valve or may be type that has built-in strainer of the

easily removable type without system shut-down and an antisyphon check valve.

10.4.1 Operation: Shall be designed for 125 psi maximum working

pressure and shall withstand 225 degrees F. minimum operating temperature;
shall have a minimum adjustable range of 4 psi above and below set point.

10.4.2 Materials: Body of valve shall be bronze, brass or iron.

Working parts of valve shall be bronze, brass or stainless steel. Minimum

valve size shall be 3/4 inch.

10.4.3 Provide a gate valve and union on both inlet and outlet
connections and a full size bypass with a globe valve and union.

10.4.4 Provide a 4-I/2 inch diameter pressure gage, Fed. Spec. GG-G-76,
Class I, Style A, Type I, in low pressure side of make-up water line to show

outlet pressure. Range of gage shall be I-I/2 time PRV fill pressure.

10.5 Pressure Relief Valve: Shall comply with applicable sections of

ASME Code for Power Boilers and Unfired Pressure Vessels, and bear ASME stamp;
shall be fully automatic with testing lever. Valve shall be set to relieve at
pressure indicated. Pipe discharge to floor as indicated or as directed.

10.6 Air Vents: Manual air vents shall be provided at each high point

in hydronic system, and as otherwise indicated, and shall incorporate a I/4

inch brass gate valve with a I/4 inch copper tubing discharge line from vent
to nearest drain pan, floor drain, drain line, or where directed.

11. ELECTRICAL:

11.1 Electrical Work is specified in the section entitled "Interior

"12x. SOLAR COLLECTORS: Collectors shall be flat plate type an4 shall
include casing, glazing, absorber panels, water passes, insulation and sensors, e
Each solar collector panel shall be shipped to the Job site complete and .g
ready for installation, except glazing may be installed at the job site. The d
glazing shall be provided with a non-transparent protective cover, which shall ,e

remain in place until solar domestic hot water system is in operation. All )f

collectors shall be the cataloged products of a single manufacturer. Solar
collectors shall be designed to withstand without permanent deformation 100
MPH wind. 12.1 The absorber plate shall be constructed of copper sheet contrmng

to ASTM B152 with ASTM B88, Type L or K, copper tubes or with water passages
integrally formed from the absorber copper sheets. The fluid transfer tubes
must be designed and manufactured to withstand a working pressure of 100
pounds per square inch gauge at a working temperature of 200 degrees

Fahrenheit. The fluid transfer tubes shall permit the collectors to drain by
gravity. All collectors must withstand a 350 degree Fahrenheit dead-end
temperature for 8 hours out of 24 hours on clear days during summer months.
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SECTION 15721. SOLAR DOMESTIC HOT WATER GENERATING SYSTEM
12. FLAT PLATE SOLAR COLLECTOR: Delete this paragraph in its entlretyand-substitute the following therefor:

The absorber plate shall be ooate wltb black chrome selective coatln havin
12x.l Casing: CasiM, including sides, bottom panels, and attachmentsfor support connections, shall be constructed of copper, aluminum, or galvanizedsteel; aluminum sheets and galvanized steel sheets shall have a baked enamelfinish. Dielectric isolation materials shall be provided between ferrousand non-ferrous metals to prevent electrolytlc action. Cover shall be securedin place by the installation of a suitable frame. Unit shall be assembledwith stainless steel or aluminum screws or rivets. The casing shall bestructurally capable of being supported at the top and bottom only and shallrequire no side support structure whatsoever. In the horizontal positioncasing must be able to support a dead load of 20 pounds per square foot.

f 12x.2 Glazing: Fed. Spec. DD-G-1403, Kind FT, Condition A, Type I,t Class I transparent tempered, glass, mnimum of 0.12 inch thick. GlazingC shall be easily removable for repair and maintenance of collector platem without disturbing the water connections or using special tools. The panele shall be designed and manufactured to eliminate reduction of insolationw transmission due to moisture. Glass shall be sealed with polysulfide, orpolyurethane prepolymer gaskets or equivalent silicone seal to withstanda temperature of 400 degrees Fahrenheit. -.
12x.3 Absorber Panels: The absorber panel shall be constructed ofcopper sheets conforming to ASTM B152, or aluminum sheets, with ASTM B88,t Type K or L, copper tubes; or with water passages integrally formed fromthe absorber copper sheets. Absorber panels shall have a nonselectivecoating with a minimum absorptivity of 0.95 or a selective coating with aminimum absorptivity of 0.85 and a maximum emissivity of 0.35. The fluidtransfer tubes and water passages shall be designed and manufactured towithstand a working pressure of i00 pounds per square inch gage at a workingtemperature of 200 degrees Fahrenheit. The fluid transfer tubes shall permitthe collector to drain by gravity and tubes shall have inlet and outlet headersrunning 6he width, i.e., the short length of the collector. Inlet and outletheaders shall be located at the top and bottom. Inlet and outlet headers*and all header connection shall have a minimum flow area equal to that of0.5 inch copper tube, ASTM B88, Type K. Collectors which have inlet andoutlet connections out’of the back of the collector are not acceptable.

12x.4 Insulation: Insulation shall be vapor sealed and provided withall weather protection. If any outgassing from the insulation occurs onthe inside of the glazing cover, the Contractor shall remove, clean, andreplace the glazing cover.

12x.5 Thermocouples: Provide thermocouples on the solar collectorabsorber plate as indicated on drawings. Thermocouple shall be type "T".copper-constantan and shall be soldered to the absorber plate surface at the
any change proposed by Contractor-shall b submitted to the Contracting otficet
for approval prior to equipment and material.procurement and installation.
Solar collectors shall be installed with proper therml expansion clearances
between collectors in accordance wth tho printed recosndations of
solar collector manufacturer."



accordance with National Bureau of Standards Number NBSIR-74-635 "Method of

Testing for Rating Solar Collectors Based on Thermal Performance. The

collector panel shall absorb and convert solar energy into heat at an

efficiency equal to or greater than that defined by a straight line passing

through 60 percent efficiency at a x coordinate of 0.2 and 40 percent

efficiency at a x coordinate of 0.5, based on collector aperture area. The x

coordinate shall be defined as the average collector temperature minus ambient

temperature divided by insolation. Copies of the plotted area for collector

efficiency shall be submitted to the Contracting Officer for approval.

12.7 Thermocouples: Provide thermocouples on the solar collector

absorber plate as indicated on drawings. Themocouple shall be type "T"

copper-eonstantan and shall be soldered to the absorber plate surface at the

factory. The themmocouples shall be sheathed and with wire leads extending to

weather proof connection leads mounted on outside of solar collectors.

Connection lead shall be mounted so as not to interfere with solar collector

mounting arrangement, and provide access for installation of thermooouple

extension wires.

12.8 Guarantee and Warranty: Each solar domestic water system including

solar collector panels and hot water storage tanks shall be guaranteed against

defective materials, workmanship and design, for a period of five years from

the date of final acceptance of the project by the Government. Upon receipt

of notice from the Government of failure of any part of the guaranteed

equipment during the warranty period, the affected part or parts or equipment

shall be replaced promptly with new parts or equipment by and at the expense

of the Contractor.

13. GLYCOL-WATER L.K-UP SYSTEM:

13.1 Glycol-Water storage tank shall be black steel or polyethylene,

minimum 100 mil thickness, with removable cover. Capacity shall be 50

gallons, with approximate diameter of 23 inches and height of 36 inches.

Reinforced threaded pipe connections shall be provided for all connections.

13.2 Glycol-Water make-up pump shall be a bronze fitted, self-prlming,

high head type suitable for pumping a 33% to 50% glycol-water solution in

intermittent service. The pump shall be provided with a mechanical shaft seal

and be flange connected to a 1750 rpm NEMA type C motor, 120/1/60. The pump

may be a -gear-wlthln-a-gear" positive displacement type with built-ln relief

valve set for design head of the pump.

14. INSTALLATION: No equipment except supply and return piping connec-

tions shall be attached to or mounted on solar collectors except with the

express written consent of the manufacturer. Frames, angles, brackets and

fasteners of aluminum or hot dipped galvanized steel used to attach collectors

to structure shall be furnished by installer. If galvanized steel is used,

unprotected edges, holes, etc., shall be field coated with Cold Galvanizing

Compound. Submit galvanized steel samples with published test data showing

conformance with MIL-P-21035 to withstand 3,000 hour salt spray test and

05-77-7526
15721 8



15. TEMPERATURE CONTROL SYSTEMS: Delete the first sentence in itsentirety and substitute the followln8 therefor: "Provide a copleta systemof pneumatic, and pneumatic-electrlc, or electric or electronic temperaturecontrols ready for operation. In the last sentence change the word "Field"to "Interface". At the end of this paragraph add the following: "Sensorsand controls provided for generation of values from analog points forEMCS shall be electronic type. Pneumatic type will not be permitted. Thesubject analog points are specified on the table entitled "Input/OutputSummary Sheets" in the EMCS section specified hereinbefore.". ImZATURE CONTROL SYSTEMS: Provide a complete system of pneumaticand pneumatic- eleetrlc temperature controls ready for operation. Installa-tion shall be made by or under the direct supervision of competent mechanicsemployed by the manufacturer of the controls. The automatic temperaturecontrol system shall include control diagrams, labor, control devices, controlwiring, pneumatic tubing, and miscellaneous material necessary for a completesystem to funetlon as deserlbed in the Sequence of Operation shown on thedrawings. Automatic temperature controls shall be provided for each system.All controls shall be suitable for interface with the FID as specified insection entitled "Energy Monitoring and Control System (EMCS) FieldMaterials..

15.1 Water temperature sensor shallbe type "T" copper-constantanthermocouple, with brass wells.

15.2 Water flow meter/transmitter shall conform to MIL-M-18221, type IIStyle E, with transmitter suitable for interface with the EMCS.
15.3 Steam flow transmitter shall conform to MIL-M-18221, type I, StyleC. Transmitter shall produce a milliamp output signal suitable for interfacewith the EMCS.

15.4 Water flow control valves shall be three-way, on-off, divertingtype designed for 150 psig working pressure of a size shown on the drawings.Materials of construction shall be compatible with the service liquid.
16. SERVICE AND GUARANTEE:

16.1 Control System Adjustment: Temperature control manufacturer,srepresentative, after completion of the installation, shall check and adjustall controls specified under this section of the specifications and shallplace them in complete operating condition.

16.2 Control systems shall be free from defects in workmanship andmaterial under normal use and service. If within twelve months from the dateof acceptance by the Contracting Officer any of the automatic temperaturecontrol equipment is proved to be defective in workmanship or material, itshall be adjusted, repaired or replaced by the Contractor at his own expense.
17. INSTRUCTING OPERATING PERSONNEL: Upon completion of the work and ata time designated by the Contracting Officer, the services of a competentengineer shall be provided for a period of not less than two 8-hour workingdays for the instruction of the Government operating personnel in the properoperation and maintenance of the equipment.
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18. IDENTIFICATION TAGS AND PLATES: All equipment, gages, thermometers,

valves, and controllers shall be provided with tags numbered and stamped for

their usage. Plates and tags shall be of brass or suitable nonferrous

material and shall be securely mounted or attached. Identification tags and

plates shall be keyed to a chart and schedule, one for each system. Charts

and schedules shall be mounted under glass, in a frame, and placed where

directed near each system. Two copies of each chart and schedule shall be

furnished

19. FIELD TESTS: The following test shall be performed in addition to

the tests specified in the Standard Plumbing Code. All defects in the work

provided by the Contractor shall be corrected by him, at his own expense, and

the tests repeated until all work is in accordance with contract requirements.

Contractor shall furnish connecting devices, and personnel for the tests.

19.1 Solar Water Piping: Piping shall be subjected to a hydrostatic

pressure test of 100 psig system working pressure for two hours.
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SECTION 15723. STEAM DISTRIBUTION

I. APPLICABLE PUBLICATIONS: The publications listed below, but
referred to elsewhere by basic designation only, form a part of this
specification to the extent indicated by the references thereto (where a
number is suffixed to the publication number, it denotes the effective
amendment to the publication):

1.1 Federal Specifications:

FF-B-571A
& Am

GG-G-76D
HH-I-523C

HH-I-558B
& Am 3

WW-H-171D
WW-T-696C
& Am

WW-U-531E

WW-V-51E
& Am 2

WW-V-54D
& Am 3

WW-V-58B

Bolts, nuts, studs, and tap-rivets.

Gages, pressure and vacuum, dial indicating.
Insulation blocks and pipe covering, thermal (Calcium
silicate).
Insulation; blocks, boards, blankets, felts, sleeving
(pipe and tube covering), and pipe fitting covering;
thermal (mineral fiber, industrial type).
Hangers and supports, pipe.
Traps and vents (for steam, air and other applications).

Unions, pipe steel or malleable iron, threaded
connections, 150 and 250 pound.
Valves, bronze; angle, check and globe (125, 150 and 200
pound; threaded, flanged and solder).
Valves, gate, bronze (125, 150 and 200 pound; threaded,
flanged and solder).
Valves, gate, cast iron (threaded and flanged).

1.2 Military Specifications:

MIL-S-16293F
MIL-V- 16733C
MIL-E-17814C
MIL-U-18250A
&Aml

MIL-V-18434B
MIL-V-18436C
MIL-V-18634A
&Am

MIL-V-18826A

Strainers, sediment, pipeline.
Valves, pressure regulating, steam.
Expansion joints, pipe, guided, slip-tube.
Union, pipe, steel or malleable iron, threaded.

Valves, gate, globe and angle; steel.
Valves, check; bronze, cast iron and steel body.
Valves, safety, relief and safety relief.

Valves, globe and angle, cast iron.

1.3 American National Standards Institute (ANSI):

B16.3-77
B16.5-73
B16.9-71
B16.11-73
B31.1-77
& Amd 77

Malleable iron threaded fittings.
Steel pipe flanges, flanged valves and fittings.
Factory made wrought steel butt welding fittings.
Forged steel fittings, socket welding and threaded.
Code for pressure piping.
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1.4 American Society for Testing and Materials (ASTM):

A36-75
A53-76
AI06-77
A120-77

A126-73

Structural steel.
Welded and seamless steel pipe.
Seamless carbon steel pipe for high temperature service.
Black and hot dipped zinc coated (galvanized) welded and
seamless steel pipe.
Gray iron castings for valves, flanges, and pipe fittings.

1.5 Steel Structures Painting Council (SSPC):

PS I0.01-64T Coal tar coating system No. 10.01 hot applied coal tar
enamel.

2. GENERAL REQUIREMENTS: Section entitled "General Requirements
Mechanical", with the following additions and modifications, applies. The
work includes providing above ground and underground steam distrubution
systems and related work. Each system shall be complete and ready for
operation. Equipment, materials, installation and workmanship shall be in
accordance with ANSI B16.4 and B31.1, except as specified or indicated
otherwise. Capacity of equipment shall be not less than that indicated.
Piping shall be installed straight and true, and shall bear evenly on
supports. Steam distribution system including piping, valves and accessories,
shall be suitable for 125 psig saturated steam.

2.1 Submittals Required: Shop drawings, manufacturer’s data and
certificates for equipment, materials, finish,and pertinent details for each
system shall be submitted and approved before procurement, fabrication or
delivery of such items to the Job site. Partial submission will not be

type and size of each item the Contractor proposed to furnish. The submittal
requirements of section entitled "General Requirements, Mechanical", applies
to the following lists. Items in the following lists (which are followed by
(CO) shall be approved by the Contracting Officer.

2.1.1 Manufacturer’s Data:

(a) Condensate Return Units (CO)
(b) Pressure Reducing Valves
(c) Traps
(d) Underground insulated piping systems (CO)

2.1.2 Certificates: Submit certificates from the manufacturer attesting
that each of the following items conform to all requirements of this
specification and of reference publications.

(a) Condensate Return Unit (CO)
(b) Underground Insulated Piping Systems (CO)
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3. PIPE AND FITTINGS: Piping shall be inspected, tested and approved
before bein buried, covered or concealed. Horizontal pipln shall be pitched
with a minimum grade of one inch in 40 feet in the direction of flow.
Fittings shall be provided for chanes in direction of piping, and for all
connections. Reducin branch connections may be made with forged branchoutlet reducln flttins for branches two pipe sizes smaller than mains.
Branch outlet fittings where used shall be forged, flared for improved flow
where attached to the run, reinforced aainst external strains, and designedto withstand full pipe bursting strength. Stab type connections will not be
permitted. Jointin compound for pipe threads shall be pipe cement and oil,or graphite and oil. Short nipples shall be extra strong.

3. Steam Pipin shall be standard weight black steel pipe conformin toASTM A53, Grade B or AI06, Grade B.

3.2 Condensate Piping, including drip and gage connecting piping, shallbe extra strong black steel pipe conforming to ASTM A53. Condensate pipingburied in the ground shall receive exterior coal tar coating system in
accordance with SSPC-PS-10.01.

3.3 Fittings: n-e ch hll zvc threaded
fiLLings, .o ohil |,ve eldl fittings, and 2.5inche r shall have welding fittings. Condensaew_di.- fitti[s_

3.3.1 Threaded Fittings shall conform to ANSI B16.11, or ANSI B16.3,Class 150.

3.3.2 Socket Welding Fittings shall conform to ANSI B16.11.

3.3.3 Welding Fittings shall conform to ANSI B16.11, or B16.9 of thesame material and weight as the piping in which they are installed.

3.3.4 Eccentric Reducing Fittings: Changes in horizontal steam pipingsizes shall be made through eccentric reducing fittings conforming to ANSIB16.9 of the same material and weight as the piping in which they are
installed.

3.4 Boiler feedwater piping shall be extra strong for sizes 2" andsmaller and standard weight black steel for sizes 2-I/2" and larger,conforming to ASTM A53, Grade B or AI06, Grade B. Fittings shall be threadedor welded for sizes 2" and smaller, and welded for sizes 2-I/2" and larger.Valves shall be as specified for 150 psig steam.

3.5 Boiler blowdown and continuous blowdown shall be extra strengthblack carbon steel conforming to ASTM A53, Grade B or AI06 Grade B with weldedfittings. Valves shall be as specified for 150 psig steam.

3.6 Chemical feed piping shall be extra strong black carbon steelconforming to ASTM A53, Grade B, or AI06, Grade B with screwed fittings. Use



ties or crosses for directional change with unused openings plugged. Valves
shall be forged steel conforming to MIL-V-18434, Service G, Class 150, screwed
ends.

3.7 Welding shall be meta111c arc process in accordance with ANSI B31.1,
including qualification of welders. Certifications of each welder’s
qualifications shall be submitted to the Contracting Officer.

3.8 Flanges or unions shall be provided at valves, traps, strainers, and
piping connections to each piece of equipment.

3.8.1 Flanges shall conform to ANSI B16.5, Class 150.

3.8.2 Unions shall conform to WW-U-531, Type A, Class 150 for steam, and
Class 250 for condensate.

TABLE I

Maximum
Steam
Pressure Valve Size

125 2 and smaller

Gate Valves
(risin stems)

Globe and Angle
Valves

Bronze, WW-V-Sq, Bronze, WW-V-51,
Type II, Class Class A (125)
A (125)

12 and smaller Cast Iron, Cast Iron,
WW-V-58, Type I, MIL-V-18826,
Class I(125) Class 125

150

Check Valve
(swin check)

2 and smaller

Bronze, WW-V-51,
Type IV, Class A
(125)

Cast Iron,
MIL-V-1836,
Type III,
Class 125

Steel, Steel, Steel,
MIL-V-1843q, MIL-V-183q, MIL-V-1836,
Service G, Service G, Type III,
Class 150 Class 150 Class 150

Bronze, WW-V-54, Bronze, WW-V-51,
Type II, Class B(150)
Class B(150)

12 and smaller Cast Iron, Cast Iron,
WW-V-58, Type I, MIL-V-18826,
Class 2(250) Class 250,

Bronze, WW-V-51,
Type IV,
Class B(150)

Cast Iron,
MIL-V-1836,
Type III,
Class 250
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4.1 Gate, Globe, Angle and Check Valves shall conform to Table I forminimum of 125 pslg saturated steam pressure.

4.2 Pressure Reducing Valves shall conform to MIL-V-16733, TypeClass 125. Vlaves shall seat tight under dead end conditions.

4.3 Safety Relief Valves with test lever shall conform to MIL-V-18634Type III, Class 10, Style D, ANSI Class 150.

5. PIPING ACCESSORIES:

5.1 Pipe hangers, supports, and sleeves shall conform to sectionentitled "Supports and Sleeves".

5.2 Strainers shall conform to MIL-S-16293, Style Y, Class 125, andshall have blow off outlet with pipe nipple and gate valve.

5.3 Traps shall conform to WW-T-696, Class 4 and shall be of the typesindicated. Traps shall have replaceable internals of stainless steel.

5.4 Gages shall conform to GG-G-76, Class I, Style X, Type I, with 4.5inch dial, brass or aluminum case, bronze tube. Scale range shall be suitablefor the intended service.

6. Condensate Return Units shall conform to MIL-P-I?749, shall have ahexahedral, floor mounted receiver, and shall be duplex units with capacitiesas indicated.
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7. ABOVEGROUND PIPING INSULATION shall be in accordance with Section

entitled "Insulation of Mechanical Systems".

8. IDENTIFICATION TAGS AND PLATES: All equipment, valves, gaes, and

controllers shall be provided with tags numbered and stamped for their usage.

Plates and tas shall be of brass or suitable nonferrous material and shall be

securely mounted or attached.

9. FIELD TESTING: Upon completion and before final acceptance of the

work, each system shall be tested as in service to determine compliance with

the contract requirements and in accordance with the requirements of ANSI

B16.5 and B31.1. Before insulation is applied, each plplnE system shall be

hydrostatically tested at not less than 1.5 times the working pressuz’e in

accordance with ANSI B16.5, but in no case less than 200 psi and shall show

no leakage or reduction in gage pressure after hours. Test pressure gages

shall have dials indlcatlnE not less than 1.5 times nor more than 2 times the

test pressure. Piping shall be thoroughly flushed and cleaned before being

placed in operation. The Contractor shall furnish water, electricity,

instruments, connection devices and personnel for the tests. Defects in the

work provided by the Contractor shall be corrected by him at his own expense

and the test repeated until the work is in compliance with the contract

requirements.

10. UNDERGROUND INSULATED STEAM PIPING SYSTEMS including the steel

conduit shall be of the prefabricated type for which a TRI-SERVICE LETTER OF

ACCEPTABILITY has been issued by the Department of the Amy, the Department of

the Navy and the Department of the Air Force, for the manufacturer’s submittal

brochures entitled "Tri-Servlce Specification for Class A Underground Heat

Distribution System". Equipment, materials, installation, workmanship, and

tests of steel conduit shall be in accordance with the manufacturer’s

submittal brochures.

10.1 Pipe, Fittings, Valves and Pipin Accessories shall be provided as

specified hereinbefore, except pipln connections in steel conduits shall be

welded.

10.2 Piping Insulation:

10.2.1 Steam and Condensate Piping in Steel Conduit shall be insulated

with calcium silicate insulation confozin to HH-I-523, Type II, Class A.

Minimum thickness of insulation for condensate pipin only in steel conduit

shall be one inch; no insulation is required for condensate plpln when

installed in same steel conduit as steam plpln. Minimum thickness of calcium

silicate pipe insulation for steam plpin in steel conduit shall be in

accordance with Table IV. Where steam and fuel ell run in the same conduit,

the inside of the conduit shall be insulated, and the pipe left bare.
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TABLE IV
MINIMUM THICKNESS OF CALCIUM SILICATE PIPE INSULATION

Pipe Sizes Insulation Thickness
(Inche@)

2 and under 1.5
2.5 tbru 5 2.06 thru 0 2.5
12 and larEer 3.0

10.3 Excavation, Trenching and Backfilling shall be provided under thissection and shall be in accordance with Section entitled "Earthwork".

---END---
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SECTION 15771. SPLIT SYSTEM AIR CONDITIONING SYSTEMS

I. APPLICABLE PUBLICATIONS: The following publications of the issues

listed below, but referred to elsewhere by basic designation only, form a part

of this specification to the extent indicated by references thereto:

1.1 Federal Specifications:

F-F-310A

& Int. Am.
O0-A-374
& Int. Am.

Filter, Air Conditioning Viscous-Impingement and Dry

Types,
Replaceable.
Air Conditioners with Remote Condensing Units or Remote

Air-Cooled Condenser Units.

1.2 American National Standards Institute (ANSI) Publications:

B2.1-1968
B9.1-1971
B16.21-1972
B16.22-1973
B31.5-197
B70.1-197
B12q.1-1971

Pipe Threads (Except Dryseal).
Safety Code for Mechanical Refrigeration.

Nonmetallic Gaskets for Pipe Flanges.
Wrought Copper and Bronze Solder-Joint Pressure Fittings.

Refrigerant Piping.
Refrigeration Flare Type Fittings.
Air Filter Units, Safety Standard for (UL9OO-April 1971).

1.3 Manufacturer’s Standardization Society of the Valve and Fitting

Industry (MSS) Publications:

SP-58-75

SP-69-76

Pipe Hangers and Supports Materials, Design and

Manufacture.
Pipe Hangers and Supports Selection and Application.

1.4 National Electrical Manufacturers Association (NEMA) Publications:

ICS-1970
& Rev. 7

MG-I-1970
& Rev. 8

Industrial Controls and Systems.

Motors and Generators.

1.5 American Welding Society (AWS) Publications:

A5.0-71
A5.9-69

Add.

Filler Metal Comparison Charts.
Corrosion Resisting Chromium and Chromium-Nickel Steel

Welding Rods and Bare Electrodes.

1.6 Air-Conditioning and Refrigeration Institute (ARI) Publications:

410-72
710-71

Forced Circulation, Air Cooling and Air Heating Coils.

Standard for Liquid Line Driers.

1.7 American Society for Testing and Materials (ASTM) Publications:
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A120-76

A525-76

B88-76
B209-77
B210-76
B280-77

Pipe, Steel, Black and Hot-Dipped Zinc-Coated (Galvanized)
Welded and Seamless, for Ordinary Uses.
Steel Sheet Zinc-Coated (Galvanized) by the Hot-Dip
Process, General Requirements.
Seamless Copper Water Tube.
Aluminum-Alloy Sheet and Plate.
Aluminum-Alloy Drawn Seamless Tubes.
Seamless Copper Tube for Air-Conditioning and
Refrigeration Field Service.

2. QUALITY CONTROL: Unless otherwise specified herein requirements for
supervision, inspection, sampling, testing, approval, directing, authorizing
and other requirements of similar importance shall be the responsibility of
the Contractor Quality Control representative. The air conditioning system
shall be designed, constructed and rating tested in accordance with ARI
Standard 210 for unitary air conditioning equipment.

3. SUBMITTALS REQUIRED: Shop drawings, manufacturer’s data and
certificates for equipment, materials, finish and pertinent details for each
system shall be submitted and approved before procurement, fabrication or
delivery of such items to the Job site. Partial submission will not be
acceptable. Descriptive data shall be annotated to show the specific model,type and size of each item the Contractor proposes to furnish. The submittal
requirements of section entitled "General Requirements, Mechanical", applies
to the following lists. Items in the following lists (which are followed by(CO) shall be approved by the Contracting Officer.

3.1 Manufacturer’s Data:

(a) Condensing Units (CO).
(b) Air Handler Units (CO).
(c) Controls and Appurtenances (CO).

3.2 Certificates: Submit certificates from the manufacturers attesting .iiiiithat each of the following items conform to all requirements of this i}
specification and of reference publication

(a) Condensing Units (CO).
(b) Air Handler Units (CO).
(c) Controls and Appurtenances (CO).

3.3 Shop Drawings: Shop drawings shall be submitted and approved before
work is started. Shop drawings shall show size, location, gage shape, and
method of construction and installation; other details as layout of split
system air conditioning systems and other pertinent accessories, fasteners and
details. Design calculations and complete erection instructions shall be
submitted. The shop drawings and data shall be complete in one submittal.

3.4 Manufacturer,s Catalog Data or other Descriptive Data:
Manufacturer’s catalog data or other descriptive data of fabrication and
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installation, including factory protective coatings and related hardware and
accessories, and hardware.

4. DELIVERY AND STORAGE: Split system air conditioning systems and
other manufactured items shall be delivered, stored and handled in such a
manner that they will not be damaged or deformed. Materials stored on the
site before erection shall be stacked on platforms or pallets and covered with
tarpaulins or other suitable weathertight covering. Components shall be
stored so that water which might have accumulated during transit or storage
will drain. All materials shall not be stored in contact with materials which
might cause staining. Upon arrival on the Job site, the split system
components, hardware, accessories and fastening devices shall be inspected for
accumulation of moisture. If found wet, the moisture shall be removed and the
materials shall be packed and protected until used.

5. PERFORMANCE TESTING, MATERIALS AND FABRICATION:

5.1 Performance Rating: Cooling capacity of unit shall meet the
sensible heat requirements and total heat requirements indicated. In
selecting unit size, true allowance shall be made for "sensible to total heat
ratio" to satisfy required sensible cooling capacity. Submittals shall
include catalog selection data which accounts for sensible to total heat
ratio, entering air conditions at evaporator, and condenser entering air
conditions.

5.2 Air Conditioners, Remote Type: Except as otherwise specified herein
the remote type air conditions shall conform to 00-A-374. Conformance to
requirements for component parts for Military procurement is not required and
conformance to 00-A-374 shall apply regardless of capacity. The air
conditioning system shall consist of evaporator-blower unit and remote air
cooled condensing unit. The separate assemblies shall be designed to be used
together and ratings shall be based on the use of the matched assemblies.
Performance diagrams shall be provided for units with capacities not certified., by ARI to demonstrate that the components of the air conditioning system-. i. furnished will satisfy the capacity requirements specified or indicated on the
drawings. The evaporator-blower unit shall be provided with hot water coils.
Performance factors (Btu/hr cooling/watt input) shall be as specified in
00-A-374. The contractor shall submit data to demonstrate that the units will
produce the performance factors specified.

5.3 Evaporator Fan: Evaporator fans shall conform to AMCA 210, and
shall be forward curved type or backward inclined centrifugal type
specifically designed and suitable for the operating pressure. Fans shall be
provided with adjustable motor base and mounting base with locking device to
secure base in proper position. Fans shall be provided with adjustable pitch
pulley. Pulleys shall be selected at approximate mid-point of the adjustable
range. Fan shaft shall not pass through their first critical speed when units
come up to rated RPM. All units shall have grease lubricated fan bearings
with externally accessible fittings for lubrication. Fan assemblies shall be
statically balanced in the fan housing and final assembly. Fan motors shall
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conform to NEMA MG-I. Motor starters shall conform to NEMA ItS. Motors shallbe open type. Motor starters shall be magnetic across-the-llne type with
general purpose enclosure.

5.4 Compressors: Compressors shall be hermetically sealed type andshall be equipped with oil failure protection, low suction and high pressure
protection, oil heaters, suction strainers, discharge valves, and provisionfor field testing and charging units. Compressors shall be provided withvibration isolators. Compressor motor shall be suitable for electric powercharacteristics as shown on drawings. Motor shall conform to NEMA MG-;.Motor starters shall conform to NEMA ICS. Motor shall be constant speed,
squirrel-cage induction, open type or hermetically sealed, low-startingcurrent, high-torque type, and shall be furnished with magnetic
across-the-line type motor starter with watertight enclosures.

5.5 Coils: Heating and cooling coils shall conform to ARI I0 and toparagraph entitled "Heating and Cooling Coils". Coils shall be the type
indicated.

5.5.1 The air cooled condenser coil shall be extended-surfacefin-and-tube type and shall be seamless copper or aluminum tubes with copper
or aluminum fins. Condenser coils for installation in salt air or corrosiveatmosphere shall be constructed of aluminum tubes, fins and end sheets orcopper tubes and tins and end sheets or copper tubes and fins andgalvanized-steel end sheets. On condensers with all aluminum construction,aluminum alloy conforming to ASTM B210, alloy 1100, shall be used for thetubes, and aluminum alloy conforming to chemical requirements of ASTM B209,alloy 7072, shall be used for fins and sheets. Fins shall be soldered ormechanically bonded to tubes and installed in a metal casing. Coils shall betested at pressures specified in ANSI B9.1 for refrigerant employed in system.After testing, coils for remote type units shall be dried to remove freemoisture, and capped to prevent entrance of foreign matter. Coils shall be
evacuated and sealed.

5.6 Filter Boxes: Filter boxes shall be provided with either hingedaccess doors or removable panels. Filter boxes shall have racks for filters
arranged for flat. Filters shall be type as indleated and shall conform to
paragraph entitled Filters, Air.

5.7 Controls:

5.7.1 Combination heat-off-cool and auto-on fan switch shall be mountedremotely where indicated. Thermostat shall be remotely mounted whereindicated or directed. All other controls including motor starters and safetycontrols shall be mounted as shown.

5.7.2 Condenser Controls: Head pressure control shall be provided toinsure condensing temperature for proper system operation at all ambientstemperatures down to 40 degrees F.
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5.8 Heating and Cooling Coils:

5.8.1 Direct-Expansion Coils: Direct-expansion coils shall be
fin-and-tube type constructed of seamless copper tubes and copper, or aluminum
fins mechanically bonded or soldered or helically wound to tubes. Casing and
tube support sheets shall be not lighter than 16-gage (0.0635-1nch nominal
thickness) galvanized steel, formed to provide structural strength. Suction
header shall be seamless copper tubing or seamless or resistance welded steel
tube with copper connections. Supply header shall consist of a distributor
which shall distribute the refrigerant liquid through seamless copper tubing,
to all circuits in the coil equally. Tubes shall be circuited to insure
minimum pressure drip and maximum heat transfer. Circuiting shall permit
refrigerant flow from liquid inlet to suction outlet without causing oll
slugging or restricting refrigerant flow in coil. Each coil shall be tested
at the factory under water at not less than 300 psi air pressure and shall be
suitable for 200 psi working pressure. Each coll shall be completely
dehydrated and sealed at the factory upon completion of pressure tests. Coll
shall be mounted for counterflow service. Coils shall conform to the
provisions of ARI Standard 410.

5.8.2 Water Coils: Water coils shall be fin-and-tube type constructed
of seamless copper tubes and copper or aluminum fins mechanically bonded or
soldered or helically wound to tubes. Casing and tube support sheets shall be
16-gage (O.0635-inch nominal thickness) galvanized steel, formed to provide
structural srength. Tubes shall be correctly circuited for proper water
velocity without excessive pressure drop and they shall be drainable where
required or indicated on drawings. Each coil shall be tested at the factory
under water at not less than 250 psi air pressure and shall be suitable for
200 psi working pressure. Coils shall be mounted for counterflow service.
(Drainable coils shall be installed in the air handling units with a pitch of
not less than I/8-inch per foot of tube length toward the drain end.) Coils
shall conform to the provisions of ARI Standard 410. Water coil capacities,
pressure drops and selection procedures shall be certified in accordance with

ARI Standard 410.

5.9 Filters: Filters shall be provided to filter fresh air and return
air and shall be located inside air conditioners. Filters shall be
replaceable throw-away type. Filters shall conform to ANSI B124.1-1971 and
shall be class I, or class 2.

5.10 Replaceable Throw-away Filters: Replaceable throw-away filters
shall conform to F-F-310 and shall be throw-away frames and media type, one
inch thick, grade A, standard dust holding capacity. Holding frames shall be
provided and shall be fabricated from not less than 16-gae (O.0598-inch
nominal thickness) sheet steel with rust inhibitor coating. Each holding
frame shall be equipped with suitable cell holding devices, and cell seats
shall be gasketed. Where indicated or required, filter bank shall be erected,
and all joints shall be air tight.

5.11 Refrigerant Piping and Accessories:
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5.11.1 General: Material and dimensional requirements for refrigerant
piping, valves, fittings, and accessories assembled in the field shall conform
to ANSI B9.1 and ANSI B31.5, except as hereinafter specified. Materials and
design shall be suitable for the service. Refrigerant piping shall be
cleaned, dehydrated, and sealed as delivered.

5.11.2 Refrigerant Piping Refrigerant piping shall be seamless copper
tubing, hard drawn, type K or L, conforming to ASTM B88, except that tubing
with outside diameters of I/-inch and 3/8-inch shall have nominal wall
thickness of not less than 0.030-inches and 0.032-inches respectively. Soft
annealed copper tubing conforming to ASTM B280 may be used where flare
connections to equipment are required only in nominal sizes less than one
inch.

5.11.3 Fittings: Fittings for copper tubing shall be wrought copper or
bronze solder Joint fittings conforming to ANSI B16.22. Bronze flanges shall
conform to ANSI B16.21. Refrigerant flared tube fittings shall conform to
ASTM B70.I.

5.11. Brazing Filler Material: Brazing filler material for refrigerant
piping shall conform to AWS A5.9.

5.11.5 Pipe Hangers and Supports:
conform to MSS SP-69 and MSS SP-58.

Pipe hangers and supports shall

5.12 Valves: Valves shall be designed, manufactured, and tested
specifically for the service in all respects including materials. Internal
parts shall be removable for inspection or replacement without the necessity
of applying heat or breaking pipe connections. Direction of flow shall be
legibly and permanently indicated on the valve body.

5.12.1 Globe and Angle Refrigerant Valves: Valves shall conform to ANSI
B9.1 and B31.5 and be of forged brass bronze alloy with packed stem and seal
cap. Packless type valves with hand wheels and forged brass or bronze alloy
bodies with brazing ends may be used in sizes up to and including 7/8-inch OD.
Bonnets shall be replaceable with the valve in place. A11 refrigerant valves
shall be back-seating so they can be repacked under pressure.

5.12.2 Check Valves: Check valves shall be swing or lift type, designed
for low pressure drop. Body shall be forged brass or bronze alloy with
brazing ends. Valves shall be tight closing and silent operating.

5.12.3 Relief Valves, Safety, Refrigerant: Valves shall conform to ANSI
B9.1 and B31.5 and have bodies of forged brass and non-ferrous corrosion
resistant internal working parts. Valves shall have either female threaded or
brazing connections. Valves shall be installed on refrigeration systems and
set in accordance with ANSI B9.1. Manufacturers shall submit published air
discharge capacity ratings of relief valves.
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5.12.4 Solenoid Valves, Refrigerant: Valves shall conform to ANSI B9.1
and B31.5 and be of the two position, direct acting or pilot operated types,
opened or closed electrically as specified for use with liquid or gas. Valves
shall be designed for the pressure drop required and as listed by the
Underwriters’ Laboratories, Inc. for the service. Valves shall have seal
capped manual opening stems and shall be constructed so that they may be
serviced without removing from the line. Each valve shall include a coil
housing, stem and plunger or piston assembly non-magnetic to the plug,
stainless steel enclosing tube, seat and plunger, and proper inlet and outlet
connections for installing into the piping systems. Direction of flow shall
be indicated on the body. Solenoid valves shall be designed, manufactured and
tested specifically for the service in all respects, including material.
Valve manufacturer shall submit published ratings and maximum operating
pressure differential. The coil housing shall include a moisture-proof coil
in a metal housing with electrical wires extending through a female pipe tap
conduit connection. Coils shall be wired for the electrical current used and
be capable of withstanding the temperature of the liquid or gas encountered
plus the heat from the coil for the longest running time expected. Bodies,
stems and pistons shall be of a material that will not corrode or pit when
used in the refrigerant systems. Valve with threaded connections shall
conform to American Standard NPT in accordance with ANSI B2.1. Direct
operated valves shall be of the type that operates the plunger by direct
action of the coil. Pilot operated valves shall be of the floating piston
type where movement of the plunger is opened by a small pilot port that is
energized or shall be of the direct connected plunger type where movement of
plunger is by a small pilot port that is energized. The pilot operated valve
with floating piston shall be used on I/2-inch or larger port size valves.
Valves in sizes I-I/4 inches and larger shall have tongue and grooved flange
connections with companion flanges brazing to piping. Sizes one inch and
smaller may either have female thread connections or the valve may be
non-ferrous with brazing connections.

5.13 Strainers, Refrigerant: Strainers shall be of the single type with
brass bodies. Direction of flow shall be permanently indicated on the body.
The screen cover shall be flanged and bolted for pipe sizes one inch and
larger and for smaller sizes the cover may be flanged and bolted or screwed.
The body shall be constructed to provide adequate storage area for foreign
material without excessive pressure drop. Free area of the screen shall be
not less than 5 times the area of the strainer inlet pipe. Screen mesh size
of not less than 80 shall be provided for liquid refrigerant lines of one inch
in diameter and screen mesh sizes of not less than 60 for line sizes over one
inch in diameter. Screen mesh sizes of not more than 40 shall be provided for
refrigerant suction lines. Strainer screens shall be reinforced with 8 or 10
wire mesh screen. Strainers may be an integral part of the expansion valve.
Brazed strainer and screen joints shall be brazed with solder specified
hereinbefore for copper piping connections.

5.14 Refrigerant Driers: Refrigerant driers in the liquid line shall be
of the solid desiccant type. Water capacity, flow rate capacity within the
specified pressure drop, and safety shall conform to the requirements of ARI
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Standard 710. Driers 50 cubic inches and larger shall be of the cartridge
refillable type, and shall be provided with a valved bypass of the same size
as the liquid line. Drier body shall be of brass and shall be provided with
means for holding the desiccant securely in place and distributing the liquid
refrigerant evenly throughout the desiccant. Driers shall be capable of
withstanding a pressure of 350 psi.

5.15 Moisture Indicators: Moisture indicators in the liquid line of
refrigerant systems shall contain indicating material that will indicate, by
varying degrees of color change. Based on 100 degrees F a moisture content in
the range of 10 to 30 ppm in R12; 25 to 90 ppm in R502, and 45 to 180 ppm in
R22. Indicators shall be a brass or bronze or heavily copper plated steel
fitting, with the indicator material located under a bull’s-eye. Indicators
shall be capable of withstanding a test pressure of 350 psi without damage.
Driers may be of the combination drier-indicator type.

5.16 Sight Glasses, Liquid Refrigerant: Sight glasses shall be of the
double-port see-through type with two bull’s-eyes and cover caps of nonferrous
material, unless combined as a part of the moisture indicator. Sight glass
indicators shall be capable of withstanding a test pressure of 350 psi without
damage. Sight glass body shall be forged brass or bronze with fittings as
specified for the piping.

5.17 Pipe Sleeves: Pipe sleeves through outside wall, floors or roof
slabs shall be zinc-coated steel pipe conforming to ASTM A120. Sleeves
through inside partitions shall be zlnc-coated sheet steel not less than
0.0217-inches thick conforming to ASTM A525. Pipe sleeve through floor, walls
and roofs of equipment room shall be of sufficient size to allow for clearance
of pipe insulation.

6. INSTALLATION:

6.1 General: Equipment and components shall be completely installed in
a manner to insure proper and sequential operation of the equipment and its
controls. Installation of equipment not covered herein or in manufacturer’s
instructions shall be installed ms recommended by manufacturer’s
representative. Proper foundations for mounting of equipment, accessories,appurtenances, piping and controls shall be provided, including but not
limited to, supports, vibration isolators, stands, guides, anchors, clamps and
brackets. Foundations for equipment shall conform to equipment manufacturer’s
recommendation, unless otherwise shown on drawings. Anchor bolts and sleeves
shall be set accurately using properly constructed templates. Anchor bolts
shall be of adequate length and provided with welded-on plates on the head end
embedded in the concrete. Equipment bases shall be leveled, using Jacks or
steel wedges, and neatly grouted-in using a nonshrinking type of grouting
mortar. Equipment shall be located so that working space is available for all
necessary servicing such as shaft removal, disassembling compressor cylinders
and pistons replacing or adjusting drives, motors, or shaft seals, access to
water heads and valves of shell and tube equipment, tube cleaning or
replacement, access to autematic controls, refrigerant charging, lubrication,
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oil draining and working clearance under overhead lines. Electric isolation
shall be provided between dissimilar metals for the purpose of minimizing
galvanic corrosion.

6.2 Unitary Air Conditioning System: System shall be installed as
indicated, in accordance with the requirements of ANSI B9.1, as recommended in

the manufacturer’s installation and operation instructions.

6.2.1 Room air conditioners shall be installed in accordance with
manufacturer’s instructions and provided with structural mountings, panels,
and seals for weathertight assembly. Wall sleeves shall be pitched as
recommended by manufacturer, to insure condensate drain to drain pan without
overflow.

6.3 Electrical Work: Electric motor driven equipment specified herein
shall be provided complete with motors, motor starters and controls. Motor
starters shall be provided complete with properly sized thermal overload
protection and other appurtenances necessary for the motor control specified.
Manual or automatic control and protective devices required for the operation
herein specified and any control wiring required for controls and devices but
not shown on the electrical plan shall be provided.

6.4 Piping: Fabrication and assembly of piping components: Brazing,
bending, forming and assembly of refrigerant piping shall conform to ANSI
B31.5. Refrigerant piping shall also conform to ANSI B9.1.

6.4.1 Pipe Hangers and Supports: Design and fabrication of pipe
hangers, supports, and welding attachments shall conform to MSS SP-58. Hanger
types and supports for bare and covered pipes shall conform to MSS SP-69 for
the system temperature range. Unless otherwise indicated on the drawings,
horizontal and vertical piping attachments shall conform to MSS SP-58.

6.4.2 Vibration isolation for piping in the mechanical equipment room
and for piping connected to rotating equipment shall have flexible vibration
isolators, corrugated type, nonporous bronze alloy installed on liquid and gas
refrigerant lines.

6.4.3 Refrigerant Piping: Pipe shall be cut accurately to measurements
established at the site and shall be worked into place without springing or
forcing. All piping shall be installed with sufficient flexibility to
adequately provide for expansion and contraction due to temperature
fluctuation inherent in its operation. No piping shall be run concealed in
walls or partitions not underground or under the floor except as indicated on
drawings. Where pipe passes through the building structure pipe joints shall
not be concealed, but located where they may be readily inspected. All pipe
to be insulated shall be run as shown and as required with sufficient
clearance to permit application of insulation. All piping shall be run
essentially as shown and detailed on the plans, care being taken to avoid

interference with other piping, conduit or equipment. Except where
specifically shown otherwise on the drawings, piping shall run plumb and
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straight and parallel to walls and ceilings. Refrigerant pipin shall slope
as shown on drawings. Trapping of lines shall not be permitted except where
shown on the drawings. Sleeves of suitable size shall be provided for all
lines passin through building structure. Refrigerant piping shall be brazed
with silver solder complyin with AWS AS.0. The inside of tubin and fittings
shall be free of flux. The parts to be jointed shall be cleaned bright with
emery cloth and shall be heated to a temperature slightly greater than the
solder flow point, and shall be kept hot until the solder has penetrated the
full depth of the fittin and the extra flux be expelled. Joints shall be
cooled in air after which flame marks and traces of flux shall be removed.
Durir the brazlr operation, the tublr shall be protected from formin an
oxide film on the inside by slowly flowing dry nitrogen to expel the air.
Provision shall be made to automatically return oil on holocarbon systems.
Installation of piping shall comply with ANSI B31.5.

6..4 Pipe Sleeves: All pipes and tubing which penetrate the building
structure shall be provided with pipe sleeves. Sleeves shall be securely
retained in position and location before and during construction. Space
between pipe and sleeves, or between insulation of pipe and sleeves, shall be
not less than I/4-inch between outside of pipe or insulation, and inside wall
of sleeves. The annular space shall be packed with hemp or fiber glass, and
sealed with elastic cement. Sleeves for uninsulated pipes shall end flush
with finished wall surfaces and the pipe or tubing shall be provided as above,
with outside perimeter of pipe caulked to the sleeve. Sleeves for insulated
pipes shall extend I/2-inch from the masonry faces and shall be caulked to the
sleeve on both sides. Terminal ends of pipe insulation shall be sealed with
mastic. Sleeves for lines passing through floors shall extend 3 inches above
finished floor slab, and shall be caulked to the slab. Lines passing throngh
roof areas shall be equipped with necessary flashing and counter flashing to
provide a water-tight roof seal.

6.4.5 Pipe sleeves in equipment room walls, and floor, shall be of
sufficient size to allow for clearance of pipe insulation.

6.4.6 Returning Oil From Refrigerant System: Refrigerant lines shall be
installed so that the gas velocity in the evaporator suction line is
sufficient to move the oil along with the gas to the compressor. Where
equipment location requires a vertical riser, the line size shall be such as
to provide sufficient velocity to lift the oil at minimum system loading and
correspondin reduction of gas volume. A double riser shall be installed when
excess velocity and pressure drop would result from full system loading. The
larger riser shall have a trap, of minimum volume, obtained by use of 90
degree and 45 degree ells. The small riser shall be arranged with inlet close
to bottom of horizontal line, and shall connect to top of upper horizontal
line. Valves shall not be installed in risers.

6.4.7 Refrigerant driers, sight glass liquid indicators, moisture
indicators, and strainers shall be provided in refrigerant piping for remote
installations when not furnished by the manufacturer as part of the equipment.
Driers shall be installed in liquid line with service valves and valved bypass
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lines which are the same size as liquid line in which the drier is installed.
Driers of 50 cubic inches and larger shall be installed vertically with the
cover for removin cartridge at the bottom.

6.q.8 Moisture indicators shall be installed in the liquid line
downstream of the drier. Indicator connections shall be the same size as the
liquid line in which it is installed.

6.q.9 Strainers shall be located close to equipment they are to protect.
A strainer shall be provided in the common refrigerant liquid supply to two or
more thermal valves in parallel when each thermal valve has a built-in
strainer. Strainers shall be installed with screen down and in direction of
flow as indicated on strainer’s body.

6.4.10 Refrigerant Charging Valve: A valved refrigerant charging
connection shall be provided for each remote type refrigeration system when
not provided as part of equipment. The valve shall be located on the reducin
outlet of a full size tee in the liquid line, upstream from the refrigerant
drier and liquid indicator sight glass. Valve shall be of the seal cap type.

6..11 Solenoid valves shall be installed in horizontal lines with stem
vertical and with flow in direction indicated on the valve. If not
incorporated as integral part of the valve, strainers shall be provided
upstream of the solenoid valve, with service valves upstream of the solenoid
valve and with service valves upstream of the strainer and downstream of the
solenoid valve. The solenoid valve shall be removed when brazing the valve.

6.5 Auxiliary Drain Pans, Drain Connections, and Drain Lines: Auxiliary
drain pans shall be provided under all drain pans of units where condensate
overflow over unit drain pan may cause damage to equipment below. Drain lines
shall be provided for all drain and auxiliary drain pans. Drain from bottom
pan of air conditlonin units shall be trapped to insure complete pan
drainage. Drain lines shall be full size of opening.

6.6 Air Filters: Air filters shall be installed so that access space
for servicing the filters is provided. Filters shall be installed with
suitable sealin to prevent bypassin of air.

7. FIELD REPAIR AND TOUCH-UP: Where split system components,
accessories, hardware and fasteners have factory finish damaged, repair in
accordance with manufacturer’s touch-up system. Repaired surfaces not
acceptable shall be replaced without expense to the Government.

8. FIELD TEST AND INSPECTIONS: All field inspections, field tests, and
trial operations specified in this section shall be performed. The contractor
shall provide all albor, equipment and incidentals required of the testing,
except that the Government will provide electric power or water required for
the tests. The Contracting Officer will witness all field tests and trial
operations specified in this section. The Contractor shall give the
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Contracting Officer ample notice of the dates and times scheduled for tests
and trial operations which require the presence of the Contracting Officer.

8.1 Field Inspections: Prior to initial operation, the piping system
shall be examined and inspected by the Contracting Officer for conformance to
plans and specifications. All equipment, material, or work rejected because
of defects or non-conformance with plans and specifications shall be replaced
or corrected by the contractor as directed by the Contracting Officer.

8.2 Field Test: After completion of the piping installation and prior
to initial operation, tests shall be conducted.

8.2.1 Equipment and Material: Equipment and material certified as
having been successfully tested by the manufacturer in accordance with
referenced specifications and standards will not require retesting before
installation. Equipment and materials not tested at the place of manufacturer
will be tested before or after final installation, as applicable, where
necessary to determine compliance with referenced specifications and
standards.

8.3 Piping Tests: After the refrigeration piping and fittings have been
assembled, all flux shall be removed from connections and all lines shall be
clean. The piping system shall be blown out with dry nitrogen to remove any
free water or dirt which might be present. The refrigerant lines shall be
charged with dry nitrogen and proven tight at minimum gauge pressures of 300
PSI on thehigh side and 150 PSI on the low side. The system shall hold these
pressures for a period of 2 hours without pressure drop except for pressure
change due to temperature differential.

8. Evacuation and Dehydration: After the piping system has been proven
tight by the pressure test, evacuation and dehydration of the system shall be
accomplished using the double evacuation method described in the following
paragraphs.

8.5 Equipment and Conditions: Provide a two stage, high vacuum pump
capable of pumping down to 100 microns or lower while evacuating the system,
and of adequate displacement to evacuate the various systems within a
reasonable period of time based upon maximum vacuum of 5.;6 millimeters of
mercury absolute. Also provide a wet-built vacuum indicator, a supply of 100
percent methyl alcohol for use with this instrument and a temperature-pressure
conversion chart for ;00 percent methyl alcohol. The evacuation shall be done
only when the ambient air temperature is 50 degrees F. or higher. Go no lower
than 5.16 millimeters of mercury absolute on the evacuation procedure to
prevent the formation of ice in the piping system.

8.6 Primary Evacuation: This procedure begins after the vacuum pump and
wet-bulb vacuum indicator have been properly attached to the piping system.
The vacuum pump is operated continuously until the pressure within the system
reaches 5.;6 millimeters of mercury absolute at which point the pump is
stopped.
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8.7 Secondary Evacuation: Usin the same dry refrigerant with which the
system is to be charged, break the vacuum and bring the system pressure to a
point slightly above atmospheric pressure. Start the vacuum pump, and using
the wet-bulb vacuum indicator, evacuate the system to 5.16 millimeters of
mercury absolute. Stop the vacuum pump and charge the system with a full
charge of dry refrigerant.

9. OPERATIONAL TEST:

9.1 Contractor to operate system and record hourly operatinE conditions
for eight hours with each compressor by furnishing and certifying the
following information to the Contractor Quality Control Organization for
approval, and submitted to the Contracting Officer for record purposes.

9.2 Indicate NAVFAC Project Number, contractor, date, cooler name and
room number. Time of day for record data.

Compressor:

Approximate running time
Pressure Gae Readings (Suction and Discharge)
State (Running or Idle)

Compressor Name Plate Data:

Make
Model
Displacement
Horsepower
R.P.M.
Actual Amps (Starting and Running)
Refrigerant Type
System Charge in ibs.

---END---
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SECTION 15802 AIR SUPPLY SYSTEMS

1.1 APPLICABLE PUBLICATIONS: The following publications of the issues

listed below, but referred to thereafter by basic designation only, form a

part of this specification to the extent indicated by references thereto:

1.1

F-F-3OOA

F-F-3 IOA

F-F-320A
W-F-O01350
HH-I-545B

HH-I-558B

WW-P-351A

ZZ-B-225A

Federal Specifications:

Filter, Air Conditioning; Viscous Impingement and Dry

Types, Cleanable.
Filter, Air Conditioning; Viscous Impingement and Dry

Types, Replaceable.
Filter, Air, Electrostatic Precipator.

Fan, Air Curtain.
Insulation, Thermal and Acoustic (Mineral Fiber, Duct

Lining Materials).
Insulation, Blocks, Boards, Blankets, Felts, Sleeving Pipe

and Tube Covering, and Pipe Fitting Covering, Thermal
Mineral Fiber, Industrial Type.
Pipe Red Brass (Copper Alloy No. 230), Seamless Standard
Pipe Size, Regular and Extra Strong.

Belts V; Industrial (Multiple Drive).

1.2 Military Specifications:

MIL-A-3316B
&am2

MIL-P-26915A
&Aml

MIL-A-52670

Adhesive, Fire-Resistant, Thermal Insulation.

Primer Coating, Zinc Dust Pigmented, for Steel Surfaces.

Air Conditioning Component; Fan-Coil Room Units.

1.3 Federal Standards:

FED-STD-141a Paint Varnish, Lacquer, and Related Materials; Methods of

Inspection, Sampling, and Testing.

1.4 Air Conditioning and Refrigeration Institute (ARI); Standards:

Change "410-64" to "410-72". ed Circulation Air-coollng and Air Heating Coils.
Change "430-66" to "430-74". ral Station Air Handling Units.

1.5 Air Diffusion Council (ADC) Publication:

I062R3 Air Diffusion Test Code.

1.6 Air Moving and Conditioning Association (AMCA) Standards:

99-69
210-67
300-67

Standards Handbook (June 1969).
Test Code for Air Moving Devices.
Test Code for Sound Rating Air Moving Devices.
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1.7 American National Standards Institute (ANSI) Publications:

B15.1-1972 Safety Code for Mechanical Power-Transmission Apparatus.

1.8 American Society for Testing and Materials (ASTM) Publications:

A123-73

A527-71

A167-7

B127-Tq
Dl187-66

E8-77

E96-66

Zinc (Hot Galvanized) Coatings on Products Fabricated from
Rolled, Pressed, and Forged Steel Shapes, Plates, Bars and
Strips.
Zinc Coated (Galvanized) Carbon Steel Sheets for Lock
Forming Quality.
Corrosion-Reslstin Chromium-Nickel Steel Plate, Sheet and
Strip.
Nickel-Copper Alloy Plate, Sheet, and Strip.
Asphalt-Base Emulsions for Use as Protective Coatings for
Metal.
Test for Surface Burning Characteristics of Building
Materials.
Test for Water Vapor Transmission of Materials in Sheet
Fo.

1.9 American Society of Heating, Refrigeratin and Air-Condltioning

nange oloe ana OataBook, Applications. (1974)" to "Guide and Data Book,
Applications. (1978)".
Guide and Data book, Systems and Equipment. (1975-1976)
Standard 36-82 Measurement of Sound Power Radiated from Heating,

Refrigerating and Air Conditioning Equipment.
Standard 36B-63 Method of Testing for Ratine the Acoustic Performance of

Air Control and Termlnal Devices and Similar Equipment.

1.10 National Fire Protection Association (NFPA) Standards:

No. 70-1978 National Electrical Code.
No. 90A-1977-1978 Air Conditioning and Vantilating Systems other than

Residential Types

1.11 Seet Metal and Air-C( Comtractor’s Nati
SMACNA )

High Vel
Low

Laboratories (UL):

UL73-1975
UL181-197
UL-586-1975
UL900-1973

Motor-Operated Appliances.
Air Ducts.
High Efficiency, Particulate, Air Filter Units.
Air Filter Units.
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1.13

ICS-?6
MG-1-76

National Electrical Manufacturer’s Association (NEMA) Standards:

Industrial Control Systems.
Motors and Generators.

2. GENERAL REQUIREMENTS:

2.1 Air Supply Systems: General requirements shall be as specified in
section entitled "General Requirements".

2.2 Associated Work: Other work associated with air supply systems,
including central refrigeration equipment, piping, insulation of equipment and
piping, vibration isolation, space temperature controls, automatic controldampers, and testing and balancing air and water system is covered in other
sections of this specification.

2.3 SMACNA Duct Construction Manuals: The SMACNA recommendations shall
be considered as mandatory requirements. The word "should" shall be replaced
with "shall".

2.4 Corrosion Prevention: Except as otherwise specified herein, factory
coating for equipment when fabricated from ferrous metals, shall be treatedfor prevention of rust by coating or paint system that will withstand 125
hours in a salt-spray fog test, except that equipment located outdoors shall
be tested for 500 hours. The salt spray fog test shall be in accordance withmethod 6061 of Federal Standard 141 using a 20 percent sodium chloride
solution. Immediately after completion of the test, the coating shall show no
sign of blistering, wrinkling or cracking, no loss of adhesion, and the
specimen shall show no signs of rust creepage beyond I/8-inch on either side
of the scratch mark. The film thickness of the factory coating or paint
system applied on the equipment shall be not less than film thickness used onthe test specimen.

2.5 Safety Standards:

2.5.1 The air supply system shall conform to NFPA 90A, and NFPA 96.

2.5.2 Couplings, motor shafts, gears or other moving parts shall be
fully guarded, in accordance with ANSI B15.1 Safety Code for Mechanical Power
Transmission Apparatus. Guards shall be cast iron or expanded metal. Guardparts shall be rigid and suitably secured and be readily removable without
disassembling the guarded unit.

3. SUBMITTALS

3.1 Submittals Required: Shop drawings, manufacturer’s data and
certificates for equipment, materials finish, and pertinent details for eachsystem shall be submitted and approved before procurement, fabrication or
delivery of such items to the Job site. Partial submission will not beacceptable. Descriptive data shall be annotated to show the specific model,
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type and size of each item the Contractor proposes to furnish. The submittal
requirements of section entitled, "General Requirements, Mechanical", applies
to the following lists. Items in the following lists (which are followed by
(CO) shall be approved by the Contracting Officer.

3.1.1 Manufacturer’s Data:

a. Air Handling Units (CO)
b. Heating and Ventilating Units (CO)
c. Fans (CO)
d. Roof Ventilators (CO)
e. Coils (CO)
f. Humidifier (CO)
g. Filters (CO)
h. Vibration Isolators (CO)
i. Sound Traps (CO)
J. Air Curtain (CO)
k. Air Terminals (CO)
1. O.R., Delivery Rooms and Cyotorcopy Room Air Distribution (CO)

3.2 Certificates: Submit certificates from the manufacturer attesting
that each of the following items conform to all requirements of this
specification and of refrence publications.

a. Air Handling Units (CO)
b. Heating and Ventilating Units (CO)
c. Fans (CO)
d. Coils (CO)
e. Filters (CO)
f. Air Curtain (CO)
g. Sound Traps (CO)
h. Air Terminals (CO)

3.3 Manufacturer’s Recommendations: Where installation procedures or
any part thereof are required to be in accordance with the recommendations of
the manufacturer of the material being installed, printed copies of these
recommendations shall be furnished to the Contracting Officer prior to
installation. Installation of the item will not be allowed to proceed until
the recommendations are received. Failure to furnish these recommendations
can be cause for rejection of the material.

SHEET METAL DUCTWORK:

4.1 Sheet Metal Materials: Sheet metal materials specified hereinafter

shall conform to the following material requirements:

4.1.1 Galvanized Steel Sheets: ASTM A527, weight of galvanized coating
shall be not less than I-I/4 ounces total for both sides of one square foot of
a sheet.
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4.1.2 Galvanized Steel Hot Dipped After Fabrication: ASTM A123.

4.1.3 Aluminum Alloy Sheets: MIL-A-52174.

4.1.4 Copper Sheets: ASTM B152; light cold rolled temper.

4.1.5 Corrosive Resisting (Stainless) Steel Sheets: ASTM B127.

4.2 High Velocity Dcts: High veloctiy ducts shall be constructed of
galvanized sheets

4.2.1 Pressure classification shall be as defined in SMACNA High
Velocity Duct Construction Standard. The extent of pressure classification
for construction of the air distribution system components shall be as
indicated on the drawings. Where duct work pressure is not indicated it shall
be taken as the fan static pressure and pressure classification required by
SMACNA shall be provided.

4.2.2 Duct construction, metal gages and reinforcements shall conform to
the current editions of the SMACNA High Velocity Duct Construction Standards.
Ducts shall not pulsate or vibrate when in operation. Limits where pressure
classification for rectangular ducts systems change, shall be as indicated.
Curved elbows shall have a center line radius not less than I-I/2 times the
width of ducts.

4.2.3 Joints shall be constructed to meet the requirements of the
leakage test hereinafter specified. Horizontal locks or seams of the type
known as "Button Punch Snap Lock’ will not be permitted.

4.2.4 Square elbows, fittings, branch take-offs, transitions, splitters,
duct volume dampers, fire dampers, flexible connections and access doors shall
conform to the SMACNA Duct High Velocity Construction Standards.

4.2.5 Round Duct and Spiral Lock Seam Ducts:

4.2.5.1 Connections to fittings and duct shall be made with fire-resis-
tant rubber-base duct sealing compound and locked with not less than three
equally spaced drivescrews or other approved methods indicated in the SMACNA
High Velocity Duct Construction Manual. The sealing compound shall be applied
to the exposed male part of the fitting collar so that the sealer will be on
the inside of the Joint and fully protected by the metal of the duct and
fitting. One brush coat of sealing compound shall be applied over the outside
of the joint to at least 2 inch band width covering all screw heads and joint
gap. When tape is used, a single wrap of a duct tape shall be applied over
the wet sealer. The tape used shall be as recommended by the manufacturer of
the sealer to permit proper curing of the sealer. Dents in the male portion
of the slip fitting collar will not be acceptable.
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4.2.5.2 Elbows: Ducts 8 inches or less in diameter shall be provided
with 45- and 90-degree elbows of 2-piece die stamped construction, and over 8
inches in diameter shall be -mitered piece for 90 degrees and 3-mitered piece
for q degrees.

q.2.6 Rectangular Ducts:

.2.6.1 Joints between sections of duct and between ducts and fittings
shall be made with either gasketed flanged connection, welded flange Joints or
other joints recommended in Section 2, SMACNA High Velocity Duct Construction
Manual, and shall be reinforced at the Joints and between the Joints as recom-
mended.

.2.7 Sound Traps: Sound traps shall be provided on the discharge duct
of each high-pressure fan and as shown on the drawings. Traps shall be
factory-fabricated and all have a maximum self-noise sound power level,
decibels referenced I0 watt of 65 decibels in the 425 HZ mid-frequency
octave band. Maximum permissible pressure drop shall be as indicated on the
drawings. The traps shall be constructed to be airtight when operating under
an internal pressure of 8 inches of water. Sound absorbing materials used as
a liner shall be as hereinafter specified. The air-side surface shall be
capable of withstanding air velocity of 10,000 feet-per-minute. When sound
traps are submitted for approval, the Contractor shall certify that the
insertion loss and self-noise power level specified and aerodynamic
performance indicated will be obtained when installed in the system and have
been coordinated with the fan sound information. System fan shall be provided
hereinafter under paragraph FANS AIR HANDLING SYSTEMS. Sound absorbing
material shall conform to specification HH-I-545, type I or type II. Suitable
duct transition sections shall be provided for connection to ductwork.

4.2.7.1 Factory-fabricated Sound Traps: Factory-fabricated sound traps
shall be constructed of a galvanized sheet steel casing and sound absorbing
material covered with an internal perforated zinc-cared metal liner. The
sound absorbing material shall be faced with glass fiber cloth and held in
compression to prevent settling. The internal perforated metal liner shall be
not less than 24 gage (0.0276-inch nominal thickness) with perforations not
larger than 5/32-inch in diameter providing a net open area not less than 10
percent of the surface. The traps shall be insulated to prevent sweating.
The manufacturer shall certify that the sound-trap has the insertion loss
specified hereinbefore. The sound trap shall be acoustically tested with
metal duct inlet and outlet sections while under the rated air flow condi-

tions. The insertion loss data shall include the effects of flanking paths
and vibration transmission.

4.2.7.2 Factory-fabricated double-walled internally insulated duct and
fittings designed for hlgh-velocity air system may be provided in lieu of
factory-fabricated and shall comply with all requirements specified
hereinbefore for factory-fabricated sound traps. The double-walled duct and
fittings shall be constructed of an outer metal pressure shell of zinc-coated
steel sheet, one-inch thick acoustical blanket insulation, and an internal
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perforated zinc-coated metal liner. Sufficient length of run shall be
installed to obtain the insertion loss specified hereinbefore. The
manufacturer shall certify that the insertion loss value specified will be
obtained within the length of duct run provided. The outer sheet metal of the
double-walled duct shall have welded seams to prevent water vapor penetration.
The outer sheet of the duct and flttins shall conform to the metal thickness

of high-pressure spiral and round ducts and fittings shown in SMACNA High
Velocity Duct Construction Standards. The internal perforated zinc-coated
metal liner shall be not less than 24 gae (0.0276-inch nominal thickness)
with perforations not larger than I/4-inch in diameter providin a net open
area not less than 10 percent of the surface. All joints shall be sealed as
specified hereinbefore for circular ducts. In lieu of perforated metal, rigid
molded fiber glass inserts with the air side surface neoprene-coated, and
ccmplyin with all requirements specified hereinbefore, may be provided inside
a fabricated sheet metal duct. Duct sections shall be insulated, when
required to prevent sweating.

4.3 Low-Velocity Ducts: Construction, metal gaes, and reinforcements
shall conform to SMACNA Low Velocity Duct Construction Standards, and NFPA
90A. Ductwork shall be air tight and shall not vibrate or pulsate when system
is in operation. Ductwork shall be constructed of galvanized steel, almlnm
or stainless steel

4.3.1 Curved elbows shall have a center line radius not less than I-I/2
times the width or diameter of the duct.

4.3.2 Joints for ducts shall be made substantially air tight, and no
dust mark from air leaks shall show at duct Joints, or connections to grilles,
registers and diffusers.

4.3.3 Laps at joints shall be made in the direction of air flow. Button
punch or bolt connection in standin seams shall be spaced at fixed centers
not greater than 6 inches. Horizontal locks or seams, known as "Button Punch
Snap Lock" may be used in lieu of Pittsburg Lock, but will not be permitted on
aluminum ducts.

4.3.4 Elbows, vaned elbows, rake-offs, branch connections, transitions,
splitters, duct volume dampers, fire dampers, flexible connections, and access
door shall conform to recommendations of SMACNA Duct Construction Standards.

4.3.4.1 Backdraft dampers shall be galvanized steel or aluminum
multl-blade type. Blades shall have felt strips riveted or crimped in place.
Blades shall be joined together with connection bars. Each blade shall be
rigidly attached to a pivot rod. The rod shall extend into oil-lmpregnated
bronze bushings, or anti-frictlon bearlns, located in the frames.

4.3.5 Acoustical Duct Lining:

4.3.5.1 Acoustical duct linin for low velocity system shall be flexible
or rigid mineral fiber conformin to Specification HH-I-545. Linin shall not
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be less than one inch thick, nominal, and where applicable shall be of suffi-
cient thickness to be thermally equivalent to the thickness of insulation
specified in section entitled "Insulation of Mechanical Systems". Duct size

shown on drawings shall be increased to compensate for the thickness of the
lining. Acoustical liner shall be provided where indicated on the drawings,
and to the extent shown.

.3.5.2 Application: The lining shall be applied in cut-to-size pieces
attached to the interior of the duct with fire-resistant adhesive conforming
to Specification MIL-A-3316, class 2. Top and bottom pieces shall lap the
side pieces and in addition shall be secured with welded pins, clips, metal,
nylon, or high impact plastic, and speed washers or welding cup-head pins on
maximum 12 inch centers. Welded pins, cup-head pins or clips shall not
distort the duct, burn through or mark the finish or the surface of the duct.
Pins and washers shall be flush with the surface of the duct liner and all
breaks and punctures of the duct liner coatin8 shall be sealed with fire-
resistant adhesive conformin to MIL-A-3316, class I. All exposed edges of
the liner at the duct ends and at other Joints where the lining will be
subject to corrosion shall be coated with a heavy brush coat of fire-resistant
adhesive, MIL-A-3316, class I, to prevent delamination of the glass fibers.
The duct liner may also be applied to flat sheet metal with fire-resistant

adhesive, MIL-A-3316, class 2, prior to forming duct through the sheet metal
brake. The linin8 at the top and bottom surface of the duct shall be
additionally secured by welded pins or adhered clips as hereinbefore specified
for cut-to-size pieces.. Flexible Air Ducts: Flexible air ducts insulated for connections

between risers, branch or trunk ductwork and air outlets, air terminals, shall
be continuous, one piece with no intermediate Joints. The flexible ductwork

includin connectors shall comply with the requirements of UL 181 Standards,
class I, and NFPA 90A. The air duct shall be either the interlocking spiral
or helically corrugated type constructed of zinc-coated steel,
corrosion-resistant steel, or aluminum; or the air duct may be of the
non-collapsible coated mineral base fabric type. Flexible duct insulation
shall be flexible blanket or felt insulation in accordance with specification
HH-I-558, and shall be one inch nominal thickness and density of I-I/2 pounds
per cubic foot. The insulation shall encase the flexible duct and shall be
sheathed with moisture barrier havin8 a permeability of not over 0.02 perm.
Permeability shall be tested in accordance with ASTM E96, procedure C.
Flexible ducts shall not exceed 12 feet in length and shall be supported by
hangers every 3 feet unless supported by ceiling construction. Hanger
assemblies shall be equivalent to hangers specified for rigid ductwork.
Flexible ductwork shall be connected to ductwork, air mixing boxes, and air

terminals by air-tight slip Joints. Joints shall be secured with a
pressure-sensitive vapor-seal adhesive tape or duct sealer with sheet metal
screws. To prevent compressing ’insulation, a 2 inch long, flexible foamed
closed cell plastic spacer the same thickness as the insulation shall be
inserted over the liner and under the vapor barrier cover on the end fitting
and secured with a stainless steel or zinc-coated metal clamp applied over the
vapor coated, before assembly, with a cementing material that will prevent
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delamination, air leakage, or erosion. Finish flexible ductwork installation
shall not erode, delaminate or impart loose fibers or odors to the air stream
in any manner when the system is operating at design conditions.

4.4.1 Flexible air duct working pressure for high velocity, medium and
high pressure systems shall have a positive and negative working pressure
rating of not less than 16 inches water gage.

4.4.2 Flexible air duct working pressure for low velocity, low pressure
systems shall have a positive working pressure rating of not less than 2
inches water gae and a negative working pressure of not less than I-I/2
inches water gae.

4.5 Kitchen Equipment Exhaust Ductwork (Entire Runs):

4.5.1 Kitchen grease exhaust air ductwork shall conform to NFPA Standard
No. 96.

4.5.2 Ductwork concealed by furring or other construction shall be No.
16 U.S. gae or heavier steel.

4.5.3 Ductwork not concealed by furring or other construction and
ductwork from dishwashers, potwashers and cartwashers shall be No. 18 U.S.
gae or heavier Stainless Steel Fed. Spec. QQ-S-763 or Fed. Spec. QQ-S-766,
Class 302, Condition "A" (annealed), Finish No. 4.

4.5.4 Joints and seams of ducts shall be made liquid-tight by continuous
external welding and neatly made with smooth finish.

4.5.5 Where stainless steel is Joined to other metals, all rivets,
bolts, nuts, washers, and metal for welding or brazing, shall be
corroslon-resisting metal.

4.5.6 Welding: Carbon-arc welding, or any form of welding permitting
carbon pick-up will not be permitted. Spot welding shall not be substituted
for full welding. Welding shall be hellarc or electric arc process. Welds
shall be free from pits, runs, spatter, and other imperfections; shall be
strong and ductile, and ground smooth and flush with joined surfaces.

4.6 Washer and Sterilizing Equipment Exhaust Ductwork (Entire Runs):

4.6.1 Ductwork shall be No. 18 U.S. gage or heavier Stainless Steel Fed.
Spec. QQ-S-763 or Fed. Spec. QQ-S-766, Class 302, Condition "A" (annealed).

4.6.2 Joints and seams of ducts shall be made liquid-tight by continuous
external welding and neatly made with smooth finish or with connecting flanges
with gaskets.
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4.6.3 Where stainless steel is Joined to other metals, all rivets,
bolts, nuts, washers, and metal for welding or brazing, shall be
corrosion-resisting metal.

.6. Welding: Carbon-arc welding, or any form of welding permitting
carbon pick-up will not be permitted. Spot welding shall not be substituted
for full welding. Welding shall be heliarc or electric arc process. Welds
shall be free from pits, runs, spatter and other imperfections; shall be
strong and ductile, and ground smooth and flush with Joined surfaces.

4.6.5 Horizontal ductwork shall pitch downward to intake opening.

4.7 Fume Hood Exhaust Ductwork: Shall be fabricated from corrosion-
resisting metal. Dampers, damper shafts and frames shall be acid resisting
type with bearirs of corrosion resistant materials combinations such as
stainless steel and nylon or teflon, stainless steel and brass, or stainless
steel and oil impregnated sintered bronze, as applicable for each specific
installation.

.7.1 Corrosion-Resistlng Metal: Stainless steel Fed. Spec. -S-766 or
Fed. Spec. -S-763, Class 316, Condition A (annealed) Mill Finish; (concealed
metal) and Finish No. 4, Standard Polish (exposed metal) or, Fed. Spec.
-N-281 Monel and R-Monel. Where corrosion-resisting metal is joined to
other metals, all rivets, bolts, nuts, washers, and metal for welding or
brazing, shall be of corrosion-resisting metal. Welding shall be of heliarc
or electric arc process.

4.7.2 Wavegulde-Type Air Vents: Each inlet and return air ductshall be
provided with a waveguide-type honeycomb air vent where it enters the
shielded enclosure. Cores shall be fabricated of brass or steel, and each
individual guide shall be electrically and mechanically bonded to all adjacent
guides. Air vents shall be a permanent part of the shielded enclosure and
shall have a shielding effectiveness equal to that of the total enclosure.
Vents shall be sized as indicated and shall provide air at a velocity of 500
feet per minute with a pressure drop not to exceed 0.05 inch water gae. Each
enclosure shall be provdied with a minimum of one each 12 inch square inlet
and return waveguide-type air vents.

5. DIFFUSERS, REGISTERS, GRILLES AND TROFFERS: Diffusers, registers,
grilles and troffers shall be factory-fabricated of steel or aluminum and
shall distribute the specified quantity of air evenly over space intended,
without causing noticeable drafts, air movement faster than 50 fpm in occupied
zone, or dead spots anywhere in the conditioned area. The contractor shall be
responsible for diffusion, spread, drop, and throw. If, according to the
certified data of the manufacturer of the proposed units, the sizes indicated
on the drawings will not perform satisfactorily, the units shall be reselected
to perform quietly and effectively in accordance with the manufacturer’s
recommendations as approved by the Contracting Officer. A schedule of all air
inlets and outlets shall be submitted to the Contracting Officer indicating
location, types, specified air quantity, neck or face velocity, sound power
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level values, pressure drop, throw and drop for registers, and maximum and
minimum diffusion range for diffusers. The inlets and outlets shall be sound
rated and certified in accordance with Air Diffusion Council Equipment Test
Code Standard I062R3, in sound power level, decibels reference 10- watt, in
octave bands 2 through 8. All air devices shall be selected for sound
pressure rating conforming to noise criteria curve NC-35. After the system is
in operation, if drafts, dead spots, or excessive noise are noticeable in the
conditioned spaces due to improper selection of type and size of diffuser,
grille, or register, the unit shall be changed to the proper size and type
without additional cost to the Government. Where the inlet and outlet
openings are located less than 7 feet above the floor, they shall be protected
by a substantial grille or screen in accordance with NFPA 9CA.

5.; Registers: Registers shall be provided with a factory fabricated
volume damper furnished by the register manufacturer. Volume dampers shall be
of the group-operated, opposed-blade type and shall be key adjustable. Volume
adjustment shall be made by inserting key through face of register. Operating
mechanism shall not project through any part of the register face, or if
standard with the manufacturer, an automatically controlled device will be
acceptable. Exhaust and return registers shall be constructed as specified
for supply registers, except that they shall have a single set of
nondirectional face bars or vanes having the same appearance as the supply
registers. Registers shall be factory primed, ready for finish painting, and
volume dampers and splitter assemblies if furnished, shall be factory finished
in baked black enamel or other equally suitable finish.

5.2 Grilles: Grilles shall be constructed and finished as specified
above for registers, except that volume dampers shall be omitted. Grilles,
volume adjusters and air control devices of steel shall be zinc-phosphate
treated, prior to priming and finishing.

5.3 Ceiling Diffusers: Ceiling diffusers shall be of the circular,
square, rectangular, perforated face, perforated panel, satellite or linear
type as indicated. The type of ceiling construction where the diffuser is to
be installed shall determine the type of compatible diffuser ring or frame to
be provided. Diffuser shall be sized in accordance with the recommendations
of the manufacturer; sizes indicated on drawings are for guidance only. where
modular layouts are shown, the term "partition" shall apply to any module line
on which a partition may be built, whether a partition is actually shown or
not. Transformations, etc., required to connect ducts shown to the diffusers
selected shall be furnished without additional cost to the Government.
Diffusers shall be equipped with baffles or other devices required to provide
proper air distribution pattern. Factory fabricated turning vanes, furnished
by the diffuser manufacturer, shall be provided at each diffuser, branch duct,
or take-off, except where flexible ductwork is used. Vanes, except for linear
diffusers, shall be installed so that they can be removed through the diffuser
for access to the duct. Each diffuser shall be provided with a factory
fabricated, single key, opposed blade volume damper constructed so that the
required air flow can be obtained at any duct pressure not exceeding I/2-inch
water gage and without affecting the air distribution pattern. Volume damper
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and separate pattern adjustment shall be provided by the diffuser manufacturer
and shall be installed so that it can be removed through the diffuser-neck for
access to the duct. Diffusers shall be constructed of steel or aluminum with
all edges exposed to view, rolled or otherwise stiffened and rounded. All
internal parts of each diffuser shall be removable as a unit to permit
cleaning of the diffuser and provide access to the ducts. Removable parts
shall be constructed so that they cannot be reassembled in any manner that
will produce an incorrect air distribution pattern. The internal assembly
shall be fastened so that it can be removed and reassembled without special
tools. Diffusers used for exhaust or return shall be similar to diffusers
used for supply, except that elements used solely for air pattern control
shall be omitted. Return or exhaust portion of the diffuser shall be such
that separate volume dampers can be field fabricated and installed in duct
connections. Sheet metal air duct or plenum connection to diffusers shall be
secured in accordance with manufacturer’s recommendations.

5.3.1 Circular, Square, and Rectangular Diffusers: Each circular
ceiling diffuser shall consist of two or more concentric circular elements
designed to deliver air radially in a generally horizontal direction without
excess smudging of the ceiling. Square and rectangular ceiling diffusers
shall be square or rectangular as required to provide a suitable distribution
pattern.

5.3.2 Perforated Plate Ceiling Air Diffusers: Diffusers shall be
provided with adjustable one, two, three, or four-way air pattern controls and
with perforated diffuser plates mounted flush with finished ceiling. Diffuser
face plates shall not sag or deflect when operating under design conditions,
shall be easy to remove with the use of simple hand tools, and shall be
tightly held in place by concealed hinges or other type of concealed
fasteners. Internal adjustable air pattern controls, air volume controls, and
air turning devices shall be hinged and may be permanently attached to the
diffuser shell. Diffuser frames exposed below finished ceiling shall be
die-formed in a single round, or four-sided unit, or shall be fabricated as

individual units with corner Joints appearing as hair line cracks. Diffuser
shells, frames, perforated face plates and all air volume controls and air

turning devices shall be constructed of al,-,inum or steel and shall be

finished with a baked-on flat enamel, or other equivalent finish. Color of
finish for shells and other component parts shall be gray or off-white. Color
of exposed frames and perforated face plates shall be selected by the
Contracting Officer. In addition to the perforated diffuser plates shown or
noted on the drawings or required for installation on duct openings shown or
noted, the Contractor shall furnish an additional 10 percent of the number of
each size plate furnished and store them in the building as directed.

5.3.3 Linear Air Diffusers: All Joints between diffuser sections shall
appear as hairneic.ks.! DiershalIbe provided, with alignment slos
for insertion o.k’srip or with other concealed means to align II exposed
butt edges of diffuser Corner Joints of steel frames, and flanges exposed
below ceiling or side wall, shall be metal filled and ground smooth. Corner
Joints of aluminum frames and flanges exposed below ceiling or side wallshal
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appear as halrlin@ cracks with unexposed sides of corner joints welded or
secured with allgrent keys. Diffusers shall be furnished with separate
pivoted or hinged adjustable air volume daper and separate air deflection
blades. Air volume dampers shll be made adjustable without distrbi theardeflection blades setting. Volume and deflection blade sections shall
have structural rigidity to operate uniformly over the entire length of the
diffuser without bending, warping, buckling, or creeping during normal
operation. Diffusers and all component parts shall be constructed of extruded
aluminum or of steel and shall be finished with a baked-on enamel, or approved
equivalent finish. Diffusers installed in plaster ceilings, shall be provided
with plaster frames set flush with finished ceiling. Screws, bolts, etc.,
shall not be used in exposed face of diffusers’ frame or flange. Linear
diffusers composed of two or more continuous sections to make up the required
length, shall have positive locating strips or other concealed means to assure
proper alignment and exposed butt openings less than O.050-inch. Linear
diffusers shall be provided with plaster frames when mounted in ceiling or
wall; butt Joints of diffusers and plaster frames shall be staggered.

5.3.q Exhaust Grille (Wire Mesh): Shall be aluminum, ASTM, B211, alloy5056-H38, .064 inch minimum diameter, I/2 inch square mesh, set in either
extruded or tubular aluminum frame. Fasten frame to exhaust duct with
aluminum screws. Install guard to allow removal and replacement without
damage to adjoining items. Miter corners and Join by concealed corner clips
or locks extending about 2-I/4 inches into rails and stiles.

5.3.5 Operating Room, Delivery Rooms and Cystoscopy Room Air
Distribution: In surgery areas special air distribution systems shall be
installed comprised of the following components:

5.3.5.1 A continuous "Loop" distribution plenum with linear diffusers,
encompassing the work area of the room, and a center section(s) plenum with a
non-aspirating center panel(s) mounted therein.

5.3.5.2 All plenums shall be constructed of 18-8 stainless steel or
anodized aluminum.

5.3.5.3 All duct corners shall be rounded with 3" radius for verticalcorners and 3/4" radius for horizontal corners. Provide external clips for
supporting assembly in place. Plenums to be sectionalized as required for
transporting and handling, but with a minimum of sections assembled in place
as one unit.

5.3.5. A stainless steel perforated static pressure plate shall be
provided in all sections of the distribution plenum to provide equal air
distribution over the diffuser face.

5.3.5.5 The linear diffusers shall be of the multiple slot, quick
opening, removable face arrangement. Center panels shall be perforated plate,quicck opening, removable face arrangement. Construction shall be stainlesssteel with a satin finish. Frames shall be provided with plastering stops and
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shall receive the removable faces in such a manner that the entire assembly of
both the static pressure plate and the diffuser can be removed for
sterilization of the plenum section.

I. The linear diffuser face shall contain a minimum of 2 slots,
each with an adjustable air pattern. The air pattern shall be incrementally
adjustable from the vertical +_30 The movable vanes or deflectors must not
extend through the slot and must have the capability of beln locked in place
by section.

2. The design shall be pretested for performance. Performance
shall be measured in a Certified Air Diffusion Council Laboratory in
accordance with ADC Standard I062-R3.

3. All possible precaution shall be taken in the design of the
discharge components so that maximum sterilization from a maintenance
standpoint may be obtained. In the design of the entire system care must be
taken that every portion of the ductwork from the diffuser face to the face of
the high efficiency filter shall be made available for manual sterilization
when the room is decontaminated.. The supplier of the sterile hospital operatin room systems
shall provide factory personnel for supervisir the adjustment and balancin
of the air system.

5.3.6 Satellite Diffuser: Casing shall have a minimum of 2 gauEe, zinc
coated steel. Edges of discharge slot shall be formed over to provide a
double material thickness. Exposed slot shall be painted with baked white
enamel. Internal surface shall be acoustically and thermally insulated.

5. Air Handling Troffers: The air handling portion of the combination
light and air handlin troffer is specified herein. The lighting fixture
portion is specified in section entitled "Lightin Interior". The air
terminal and the light troffer manufacturers shall coordinate fit,
performance, and installation requirements. A method of air balancin the
supply troffer shall be provided which will be accessible for adjustment
without requirin the removal of troffer components or ceilln panels after
installation. Supply air shall be delivered in a uniform adjustable pattern
alon the entire length and/or width of the troffer. The return air handlin
section shall vent room air and attenuate room noise passing into the ceiling
plenum. Return and supply air handling sections shall be interchangeable
except that distribution plenums are not required for return sections
discharging into the ceiling plenums. Appearance of return and supply
troffers shall be identical when viewed from below ceiling. The static
pressure required for the return air handling section shall be less than
O.03-inch of water gae. When returnin air to the ceiling plenum, or when
not connected to supply air, the troffer shall have a sound transmission class
ratin of not less than 0 when tested in accordance with the Air Diffusion
Council Standard AD-63. Troffers shall conform to the requirements of
Underwriters’ Laboratories Electrical Construction Materials List for
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Interchangeable Use, as cooled or heated air supply diffusers and/or return
air units. Troffers shall be provided with round collars at least 2 inches
long for connection to air ductwork. For each size and type of troffer, the
following shall be submitted for approval: (a) performance data, (b) data
showing coordination of fit, (c) statement that presence of air troffer will
not impair life of electrical equipment. Air handling troffers shall be
tested in accordance with Air Diffusion Council Code Test I062R3, and field
measurement techniques shall be based on same.

6. LOUVERS:

6.1 Louvers: Louvers in exterior walls are specified in section
entitled "Exterior Wall Louvers".

6.2 Louvered Penthouse: Louvered penthouse shall be low-silhouette,
curb mounted, dome type roof intake or exhaust unit equipped with waterproof
top and rainproof louvers around the sides. The unit shall be of such size as
to provide the net free area of the louvers indicated. Louvers shall be
extruded al,,inum designed to provide maximum resistance to the entry of rain
while allowing the maximum air resistance. Each unit shall be provided with a
removable roof constructed of not less than O.081-inch thick aluminum sheet
insulated with one inch thick glass fiber insulation with vapor barrier
attached to underside of roof. Units shall be assembled and internally braced
using not less than 2 x 2-I/8 inches aluminum angles, provided with curb tie
downs. The entire assembly shall have been tested to withstand a 100 MPH wind
force. Bolts or screws used in assembly shall be aluminum or stainless steel.
The unit shall be provided with I/2-inch aluminum mesh mounted on inside and
aluminum curb flashing around curbs. All sides of louver shall be provided
with a bird screen and frame. Frames shall be provided for screens. Frame
shall be removable and shall be of extruded aluminum or stainless steel.

6.3 Closure Angles and Closure Plates: Provide 14 gauge aluminum
closure plates (blank-offs) on inside of all exterior wall louvers in
mechanical equipment rooms except those areas shown to be used for duct
connections or damper connections to the louvers. Provide continuous closure
angles and closure plates on inside at head, Jambs and sill. Secure angles
and plates to louver frames with screws and to masonry or concrete with anchor
bolts. Fastenings shall be stainless steel or aluminum.

6.4 Insect Screens: Frame for galvanized steel duct or louver
construction shall be galvanized steel designed to permit replacement of
screening. Wire screening shall conform to Fed. Spec. RR-W-365, Type VI,
Corrosion-resistant steel, 18 x 18 mesh, 0.009 inch diameter wire. Frame for
screens for aluminum duct or louver construction shall be aluminum. Wire
screen cloth shall conform to Fed. Spec. RR-W-365, Type VII, Aluminum Alloy 18
x 18 mesh, 0.011 diameter wire. Entire screen and frame shall be readily
removable from duct. Provide airtight gasket for screen access panel.

6.5 Perforated Distribution Plate:
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6.5.1 Provide perforated distribution plate upstream of each after
filter to evenly distribute air across entire face area of filters.

6.5.2 Face area of distribution plate shall be same size as the total
face area of the after filters.

6.5.3 Distribution plate shall consist of a 60 free area perforated
plate made of 10 U.S. gage galvanized steel with round openings equally spaced
over entire face area. Maximum air pressure drop through distribution plate
for air volumes scheduled shall be 0.10" W.G.

7. FANS FOR FIELD ASSEMBLED AIR HANDLING SYSTEMS:

7.1 General: These requirements apply to fans which are not integral
parts of cooling towers, air-handling units, and equipment designed as
complete units by the manufacturer. Fans shall be guaranteed to deliver the
specified air quantities at the specified pressures when tested in accordance
with the requirements of Bulletin 210 of the Air Moving and Conditioning

Association, Inc. (AMCA). All fans shall conform to AMCA Standard 99 and
shall be statically and dynamically balanced and quiet in operation. All belt
driven fans shall have safety guards and adjustable motor mounts for belt
tension adjustment and belt replacement. Belt drives shall be V-belt
conforming to specification ZZ-B-225. Belts and sheaves shall conform to the
standards of Mechanical Power Transmission Association, Rubber Manufacturer’s
Association, and NEMA, the latter for minimum electric motor sheave diameter
for a given horsepower motor. Motor sheaves shall be of the adjustable pitch
type, selected so that the specified capacity will be delivered with sheaves
at approximately mid-position. V-belt drives shall be selected for continuous
duty and in conformity with the Standards of Mechanical Power Transmission
Association and Rubber Manufacturer’s Association. Fan and motor bearings and
lubricant, motor insulation, and belts shall be suitable for the operating
ambient temperature. Guard screens shall be provided over exposed fan inlets
and/or outlets. All furnished parts of fans, such as shafts and bearings,
where accessible shall be protected from rust prior to operation by means of
wrappings and protective grease coatings. Sound power data information in all
octave bands listed by center-frequencies for the unit fan or fans shall be

submitted Thedata shall apply to the minimum noise area oothe performance
curve. Te sound power level values, decibels reference I0 watts shall be

determined in accordance with AMCA Standard 300, Test Code for Sound Rating
Air Moving Devices.

7.2 Centrifugal Fans: Performance curves shall be submitted for each
centrifugal type fan to be installed. Fan curves shall show brake horsepower,
static pressure and static efficiency plotted against air vol,,,e. Centrifugal
fans shall have backward inclined blades or backward curve blades or backward
inclined air foil blades. Fans shall be statically and dynamically balanced.
Utility fan wheels and other type wheels less than 12 inches in diameter may
have forward curve blades. Housings for fans having wheels smaller than 12
inches in diameter shall be made of steel. Flat portions of housings shall be
braced, where necessary, to prevent vibration and provide support for
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bearings. Housings for fans having wheels larger than 18 inch in diameter
shall be provided with inspection openings and cover plates having pressure
latches on the scroll sheets, located as nearly opposte the outlets as the
aprons, etc., will permit. Height of inspection openings shall be 8 inches
minimum for fans with wheels not over 36 inches in diameter and 12 inches
minimum for all larger fans. Widths of inspection openings shall be not less
than 12 inches. Inlet rings shall be formed to smooth curves to reduce
turbulence. Large fan housings shall be made in sections to permit
installation or removal through openings available in the building. Field
Joints shall be flanged and bolted. Wheels shall be assembled from die formed
or molded parts and shall operate at all speeds up to 1.2 times the maximum
speed specified by the manufacturer without noticeable static or dynamic
unbalance, eccentricity or wobble. Where operating speed exceeds 90 percent
of the maximum cataloged speed for a given fan, the fan selection shall be for
the next highest (AMCA) fan class. Wheels shall be braced to resist torsional
stresses due to air pressure and rapid acceleration. Fans with backward
inclined blades and backward curve blades shall be designed to give the fans a
continuously rising pressure characteristic and a non-overloadlng power
characteristic. Fans with wheels having double curved blades and equipped
with fixed inlet vanes, where required for proper selection will be accepted
in lleu of either the backward inclined blades or backward or forward curved
type. Automatic inlet vanes shall be provided as required. Bearings shall be
self-alignlng, with oil-retainlng, dust-excluding seals at each end. Bearings
shall be of the ring-oiled, babbitted, sleeve type with large oil reservoirs
or of the ball or roller type. Inner races of ball and roller bearings shall
be secured to the shafts by press fitting split taper sleeves, eccentric
locking rings or set screws. Taper sleeve mounts shall be carefully adjusted
so that bearings cannot slip on shafts and so that bearing will not be
pre-loaded. Eccentric locking rings shall be securely tightened and retained
by set screws. Bearings held by set screws only shall have two in each race
and screws shall have points designed to provide a locking action on the
shaft. Load ratings of ball and roller bearings shall be based on an average
bearing life of not less than 100,000 hours when selected at the maximum
cataloged speed for the unit, allowance being made for dead load of wheel and
shaft and maximum pull of belts. Bearings shall be designed so that fill and
drain plugs, pipe connections, etc., will be accessible after installation
without dismounting any part. Bearings requiring oil lubrication shall be
provided with oil reservoirs and sight glasses accessible in locations outside
the ducts or casings and so constructed that their operation will not be
affected by changes in air pressure and so that oil may be added while the fan
is running without danger of over-oillng. Bearings requiring grease
lubrication shall be equipped with accessible filling connections. Drain and
flushing connections, shall also be accessible. Fans handling air that is
abnormally hot or corrosive, such as exhaust from chemical fume hoods,
shallhave both bearings opposite the inlet, and overhung wheels and sheaves.
Double inlet fans and single inlet fans having wheels larger than 36 inches in
diameter shall have two bearings, one on each side of the wheel, with overhung
sheaves. Single inlet fans with sheels not over 36 inches in diameter may
have bearings arranged as specified for larger fans, or bearings may both be
located on the side opposite the inlet with overhung wheels. Where belts
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cannot be changed without dismantling bearings, sheaves shall also be
overhung. Fan wheels and insides and outsides of housings shall be given a

factory coat of red lead paint.

7.3 In-Line Tubular Centrifugal Fans: In-line tubular centrifugal fans
shall have welded tubular steel casirs, centrifugal backward inclined blades,
stationary discharge conversion vanes, internal and external belt guards and

adjustable motor mounts. Inlet and outlet connections for fan casinEs to duct
work and equipment casings, may be of the slip fit or flanged type. Where fan

inlet is open to atmosphere or to a plenum chamber, a bell mouth (inlet cell)
shall be provided. Guards shall be provided for inlets and discharges. Air

shall enter and leave the fan axially. Inlet shall be streamlined and

conversion vanes shall eliminate turbulence and provide smooth discharge air

flow. Fan bearings and drive shafts shall be enclosed and isolated from the

air s6ream. Fan bearings shall be mechanically sealed aainst dust and dirt

and shall be permanently grease-lubricated, self-alignir, pillow block ball
type. Motor and drive shall be provided by fan manufacturer.

7.4 Vaneaxial Fans: Vaneaxial fans may be either direct-connected with
adjustable blade wheel or V-belt driven. When direct connected, they shall be

driven by totally-enclosed, air-over (TEAO), flared or end mounted motors.
When belt-driven, internal and external belt guards and adjustable motor
mounts shall be provided.

7.4.1 Motors: Motors shall have permanently grease-lubricated ball

bearinEs; auxiliary lubrication and relief fittings shall be provided on

outside of fan casin, grease lines bein arranged to minimize pressure on

bearir seals. Motor horsepower shall not be less than brake horsepower

required with blades set at maximum pitch angle at any air delivery from the

indicated amount down to 50 percent thereof.

7.4.2 Fan Wheel Blades: Fan wheel blades shall be air-foil type with

guide vanes, and shall be designed to provide high efficiency and low noise

level. The diameter of the fan hub shall be at least equal to that of the
motor frame. Wheel blades of dlrect-driven fans shall be adjustable to permit

varyin the performance over a range of volume and pressure. The hub shall be

indexed to facilitate settin the anEle of the blades uniformly and accurately
from minimum to maximum angle; stops shall be provided to avoid overloadln
motor. The fan nameplate data shall include the factory blade settin and the

maximum settin for the motor furnished.

7.4.3 Fan Casings: Fan casings shall be cylindrical, of welded steel

construction, and shall have flanged inlets and outlets. Guide vanes, and

motor support shall be assembled by welding. Casings shall have bolted or

hinged access plates adequate for inspection and servicing of internal parts.

7..4 Performance curves shall be submitted for at least five blade

angles, including maximum and minimum settngs. Curves shall show brake

horsepower, mechanical efficiency, static pressure and total pressure plotted
against CFM volume.
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7.5 Propeller Fans: Propeller fans may be of either the direct-
connected, motor-driven type or belt connected. Wheels shall have steel or
al,-,inum blades with heavy hubs. Mountin rings or plates shall be cast or
die formed to smooth curves where the air enters the wheels. Mounting plates
shall prevent distortion and shall be turned up at all edges or braced with
steel angles. Where the standard mounting ring or plate is not large enough
to fit the opening provided, a field fabricated auxiliary mounting plate shall
be provided. Field fabricated plates shall have turned up edges or steel
angle reinforcing and shall be made of zinc-coated sheet steel of thicknesses
not less than the following:

Wheel Diameter Inche Plate Thickness M.S. Ge

12 and under
Over 12 and not over 16
Over 16 and not over 24
Over 24 and not over 36
Over 36 and not over 60

18 (0.0478 inch thick)
16 (0.0598 inch thick)
14 (0.0747 inch thick)
12 (0.1046 inch thick)
10 (0.1345 inch thick)

Shafts for fans not mounted directly on motor shafts shall be of steel and
shall be accurately finished on all working surfaces. Bearings for fan shafts
shall be self oiling with adequate oll reservoir or permanent life lubricated
ball bearings. Shafts shall be supported by two self-allgnlng bearings except
where fan wheels are mounted on extended motor shafts or on ball bearin hubs
that rotate on fixed stub shafts. A wire mesh guard shall be provided and
installed on fans when they are mounted so that any part of the wheel or belt
drive is less than 7 feet above the floor. Each propeller fan shall be
provided with a motor having a nameplate rating not less than the actual brake
horsepower required to drive the fan with a static pressure 0.20-1nches
greater than the calculated value.

7.6 Power Roof Ventilators: Each power roof ventilator shall consist of
a fan with a housing and weatherproof hood. The entire assembly shall be
tested to resist a 100 mile per hour wind force. Fans shall be propeller or
centrifugal type, V-belt driven or direct connected. Belt drives shall be
rated for at least 150 percent of the motor nameplate horsepower. Bearings
shall be permanently sealed grease lubricated ball or roller type. Fan
discharge openings shall be provided with I/2- by I/2-1nch wire mesh screen.
Motors shall be provided with unfused safety electric power disconnect switch,
mounted under the fan housing, adjacent to the motor. Thermal overload
protection shall be provided in the operating electric disconnect switch
located within the building. Housing shall be arranged to facilitate access
for servicing and shall be made of corrosion-resistant metal or glass fiber
reinforced high impact sunfast color plastic.

7.7 Shutters: Shutters for propeller fans and power roof ventilators
shall be weatherproof motor operated or gravity type with angle iron or
aluminum frames and aluminum leaves. Edges of leaves shall close tight to
exclude wind and rain and arranged so that they will not retain water at
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."N _S .s.s turbulatorsSall be used to/icrease the eelen:df

i where it c cause shutter to stick in freezi weather. Leaves shall
operate together d shall stand parallel to the air stre when fully open.
Power operati device for shutter shall be pneatic actuator or electric

actuator th necessary transformer. OperatinE crent shall be taken from
the f motor circuit. Closi shall by spri. Operati device shall be

connected so that shutter will autatically remain open en the fan is

runni, and closed when f is stopped. Actuators and transfoers shall
confo to section entitled "Temperature Controls".

7.8 Motors and Motor Starters: Motors and motor starters shall conform
to NEMA MG-I and NEMA ICS. Motors shall not exceed 1800 rpm, unless otherwise
indicated and shall be open drip-proof enclosure or totally enclosed explosion
proof type. Motor starters shall be manual, magnetic-across-the-line general
purpose enclosure.

8. HEATING AND COOLING COILS:

8.1 Water Coils: Water coils shall be fin-and-tube type constructed of
seamless copper tubes and copper or al,,inum fins mechanically bonded or
soldered or helically wound to tubes. Casing and tube support sheets, shall
be 16-gae (0.0635-inch nominal thickness) galvanized steel, formed to provide
structural strength. Tubes shall be correctly circuited for proper water
velocity without excessive pressure drop and they shall be drainable where
required or indicated on drawings. Each col1 shall be tested at the factory
under water at not less than 250 psi air pressure and shall be sultable for
200 psi working pressure. Coils shall be mounted for counter-flow service.

Dralnable coils shall be installed in the air handlln units with a pitch of
not less than I/8-inch per foot of tube length toward the drain end. Coils
shall conform to the provisions of ARI Standard I0. Water coil capacities,
pressure drops, and selectlon procedures shall be certified in accordance with

ARI Standard I0.

8.2 Steam Coils, Single Tube Type: Steam coils, single tube type shall
be constructed of cast seml-steel, welded-steel, or copper headers, red-brass
or copper tubes, and copper or aluminum fins mechanically bonded or soldered
or helically wound to tubes. Tubes shall e rolled and bushed, brazed, or

welded into headers. Coil casings and tube support sheets, with collars of
ample width, shall be not lighter than 16-ge (0.0635-inch nominal thickness)
galvanized steel, formed to provide structural strength. When required,
multiple tube supports shall be provided to prevent tube sag. The fin tube
and header section shall float within the casing to allow free expansion of

tubir for coils subject to high pressure steam service. Coils shall be

factory tested at 250 psi hydrostatic test pressure or under water at 250 psi
air pressure and shall be suitable for 200 psi steam workin pressure. Coils

shall be test rated in accordance with ARI 410.

8.3 Steam Coils, Steam-Distribution (Nonfreeze) Type: Steam coils,
steam distribution (nonfreeze) type shall be constructed of cast seml-steel,
welded-steel, or copper headers, red brass or copper tubes, and copper or
aluminum fins mechanically bonded or soldered or helically wound to tubes.
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Tubes shall be rolled and bushed, brazed, or welded into headers. Condensing
tubes shall be not less than 5/8-inch outside diameter. Distributing tubes
shall be not less than 3/8-inch outside diameter, with orifices to discharge
steam to condenser tubes. Distributing tubes shall be installed concentric
inside of condenser tubes and shall be held securely in position. The maximum
length of a single coil shall be limited to ]20 times the diameter of the
outside tube. Coil casings and tube support sheets, with collars of ample
width, shall be not lighter than 16-gage (O.0635-inch nominal thickness)
galvanized steel, formed to provide structural strength. When required,
multiple tube supports shall be provided to prevent tube sag. The fin tube
and header section shall float within the casing to allow free expansion of
tubing for coils subject to high pressure steam service. Coils shall be
factory tested at 250 psi hydrostatic test pressure or under water at 250 psi
air pressure and shall be suitable for 200 psi steam working pressure. Coils
shall be test rated in accordance with ARI Standard 410.

9. HUMIDIFIERS: Humidifiers shall be of the factory-assembled type.
Humidifiers may be installed in single or multiple units as required to obtain
the specified capacities.

9.1 Humidifiers, Steam Diffuser Type: Diffuser units shall be of a
design that will separate any condensate from steam supply and provide
positive drain of condensate to waste and supply dry steam only to air stream.
Humidifiers may be installed on single or multiple units, all materials shall
be constructed of non-corrosive materials 300 series stainless steel.

]0. AIR FILTERS:

10.1 General: Air filters shall be used to intercept particulates from
the air supply to the conditioned spaces. Filters shall be rated in
resistance to air flow, arrestence and efficiency, dust holding capacity in
removing test dust when operated at the indicated capacity. Filters shall be
evaluated on the basis of National Bureau of Standards (NBS) Dust-Spot Method.
Filters with efficiencies from 95 percent to 99.97 percent shall be rated by
the DOF test. Filters shall be constructed so as to prevent passage of
unfiltered air, using felt, rubber or neoprene gaskets where necessary. Steel
filter parts shall be protected against corrosion by baked-on enamel, epoxy
resin, zinc-coating, cadmium plating, two coats of oil paint, two coats of
lacquer, or coated, with alkyd paint after phosphate cleaning. Each filter
shall be provided with an identification plate, mounted where visible after
construction, showing serial numer, model number and all other data necessary
for ordering renewal media. Filters shall conform to the requirements of UL
Standard 900 and shall be class I, or class 2 filters, except high efficiency
filters shall conform to UL Standard 586.

]0.2 Replaceable (Throw-away) Filters: Replaceable (throw-away) filters
shall conform to specification F-F-3]0 and shall be throw-away frames and
media type, 2 inch thick, grade A, standard dust holding capacity. Holding
frames shall be provided and shall be fabricated from not less than ]6-gage.
(0.0598-inch nominal thickness), sheet steel with rust inhibitor coating.



Each holdin frame shall be equipped with suitable cell holding devices, and
cell seats shall be gasketed. Where indicated or required filter bank shall
be erected, and all joints shall be air tight.

10.3 Deep-cell type Air Filters: Deep-cell air filters shall be of the
panel renewable, dry media type of the capacity indicated at face velocity not
exceeding 500 fpm. The filtering media may be cellulose-fiber, cotton-linter,
or synthetic-fiber material in thin sheets of onee or more plies. The media
shall be supported the full length of the media by integral internal support
mechanism or with external wire grid or basket against the flow of air and
arranged so that the air is distributed evenly to all surfaces. Media
supporters when used, shall be secured to supporting frames so constructed
that the frame can be separated and reassembled easily to permit removal and
renewal of the filtering media. Each filter section shall be provided with
approved gaskets, as required, and approved means to secure filter section in
the frame. Each filter shall be provided with a factory made sectional
supporting frame constructed of not lighter than 16 gage (O.0598-inch nominal
thickness) steel, treated with rust inhibitor, or 18 gnge (0.083-inch nominal
thickness) aluminum. Joints in the frame sections shall be welded or riveted
and individual frames shall be bolted or riveted together to form the whole
frame assembly. Upon completion of the erection of the filter frame assembly,
-the entire assembly shall be calked or gasketed during erection to prevent air
bypass. Each filter, when tested at its specified rate of airflow with dust
consisting of 96 percent by weight Cottrell precipitate and 4 percent cotton
linters dispersed in the entering air at the rate of one gram per 1,000 cubic
feet, shall have received not less than 275 grams of dust per 1,000 cfm of
specified capacity, when the resistance to airflow has increased by 0.40-inch
water gnge. The average efficiency as tested by the Dust Spot Method, using
atmospheric dust, as developed by the National Bureau of Standards, shall be
not less than the percent shown on the drawing during the foregoing
dust-loading test. The initial resistance at rated airflow shall not exceed
the inch water gae shown on the drawing. Nominal depth of the filter shall
be as indicated on the drawings. Prefilters of the throwaway type, 2 inches
tick, shall be provided when indicated on the drawings, except when filters of
85 percent efficiency or higher are used prefilters shall be provided whether
indicated or not. Mechanical loader and two spare cells per filter bank shall
be provided if necessary for servicing filters.

10.4 Odor Control Filters, Charcoal Type: Charcoal type door odor
control filters shall function to maintain the concentration of odorous gases
in the air stream to an acceptable level, by absorption in porous activated
carbon (charcoal). The filter shall consist of multiple cells, arranged in a
factory fabricated, corrosion protected, framework with ample design strength
and of rigid construction to support the type cells involved. Each cell shall
contain trays retaining the activated carbon with means to prevent bypassing
of the air. Activated carbon shall conform to specification MIL-C-13724.

10.5 High Efficiency Particulate (HEPA) Air Filters: High efficiency
particulate air filters shall be individually tested and certified to have an
efficiency of not lelss than the percent shown on the drawing when tested with

05-77-7526
15802-22



0.3 micron dioctylphathalate smoke in accordance with UL STD 586, and to have
a static pressure drop of not greater than one inch water gage when clean and
when operating at rated capacity in air at ?0 degrees F. High-efficiency
filters 99.9? percent efficiency shall be listed under label service of
Underwriters’ Laboratories, Inc. Filters shall be equipped with gaskets and
constructed by pleating a continuous sheet of filter medium into closely
spaced pleats separated by corrugated inserts, or by honeycomb design
construction of the pleated filter medium. Filter medium and adhesive sealers
shall conform to UL 586. Overall frame dimensions shall be correct to
1/16-inch, and squareness shall be maintained to within I/8-inch.
Installation of the filters in the weatherproof casing shall be given special
attention to insure a tight fit, and all Joints shall be well made to insure a
positive seal. Filter frame retainers shall be designed to be joined together
to form a filter bank with airtight joints. The air capacity and the nominal
depth of the filter shall be as indicated on the drawings. Prefilters of the
throwaway type, 2 inches thick, shall be provided, as indicated in paragraph
replaceable filters.

10.6 Manometers: Inclined-type manometers shall be provided for all
filter stations of 2,000 cfm capacity or more including filters furnished as
integral parts of air-handling units and filters installed separately.
Manometers shall be of sufficient length to read at least one inch of water
column, shall be graduated in 1/10-inches, and shall be equipped with spirit
level. Each manometer shall be equipped with over-pressure safety traps to
prevent loss of oil, and two three-way vent valves for checking zero setting.

11. FACTORY FABRICATED AIR HANDLING UNITS: Factory fabricated air
handling units shall conform to ARI Standard 430. Units shall consist of an
assembly of casings containing components and accessories indicated or
specified herein. Units shall be single zone, multi-zone, or double-deck
type. Arrangement and pressure rating of the air handler shall be as
indicated on the drawings. The sound power data information in all octave
bands listed by mid- frequencies for the unit fan shall be submitted. The
data shall apply to the minimum noise area 14 the performance curve. The
power level values, decibels reference 10- watt, shall be obtained in
accordance with AMCA Bulletin 300.

11.1 Casings: Casings shall be constructed of steel, galvanized steel,
or aluminum and designed to withstand the operating pressure. All panels and
access doors shall be easily and quickly removable for inspection and
accessible to all internal parts. Surface of steel parts which are not
zlnc-coated or aluminum and surfaces exposed to the weather shall be corrosion
protected by a painting or coating system as specified in paragraph entitled
Corrosion Prevention. Casings shall be provided with adequate reinforced
points of supports for either the setting or hanging of the unit. Joints
shall be made airtight.

11.2 Single zone units shall include fan section, coil section,
adjustable fan motor mounting, and drain pan; units shall be arranged to draw
air through filter and coil passes.

05-77-7526
15802-23



11.3 Double deck units shall consist of fan section, col1 section,
adjustable fan motor mountin and drain pan. Double deck units shall be
provided with diffuser section, damper section, zonin dampers and balanoir
plate to equalize resistance through coollnE and heatln passes. Unit shall
be aranged to blow air through coolln sections and heatlnE oo11 sections in
parallel.

11.4 Drain Pans: Drain pans shall be provided under the coolin coil
section and humidifier section and shall be adequate to catch all condensate
leaving the coil at highest published face velocity. Drain pan shall have not
less than one drain connection at low point in drain pan.

11.5 Insulation: Insulation shall be applied in sufficient thickness
and density to prevent condensate from forming on the unit casing from air
entrance at coils to air outlet of unit, includin framin angles exposed to
air stream. Insulation shall meet the requirements of NFPA Standard 90A and
be protected against deterioration and delamination from air currents.
Casins shall not be insulated internally but externally. Condensate drain
pan shall be insulated with water impervious insulation sprayed or
foamed-in-place type with sufficient thickness to prevent condensate formation
on the exterior at ambient conditions to be encountered.

11.6 Fan Sections: Fans shall conform to AMCA 210 and shall be forward
curved or backward inclined centrifugal type specifically designed and
suitable for the operating pressure. Fans shall be provided with adjustable
motor base and mounting base with locking device to secure base on proper
position. Fans shall be provided with adjustable pitch pulley; pulleys shall
be selected at approximate mid-polnt of the adjustable range. Fan shafts
shall not pass through their first critical speed when unit comes up to rated
RPM. All units shall have grease lubricated fan bearings with externally
accessible fitting for lubrication. Fan assemblies shall be statically
balanced in the fan housing and final assembly.

11.6.1 Fan motors and motor starters shall conform to NEMA MG-I and NEMA
ICS and shall have or totally enclosed motors exposed to weather enclosures.
Motor starters shall be magnetic across-the-line with general purpose
(interior) watertight (where exposed to weather) enclosure.

11.7 Coil Sections: All heating and cooling coils shall be contained
within a common or individual casing as required. The coil section shall be
designed to permit coils to be removable and shall have baffles to prevent air
by-pass around coils. Cooling coil sections shall have condensate pmns and
drain connection of sufficient size to remove coll condensate. The casing and
drain pan shall be insulated as specified under Insulation above. Where
reheat coils are funished, provisions shall be made to allow simultaneous
dehumidification and reheating at maximum published cooling face velocity.
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11.7.1 Heatln and coolin8 coils shall conform, to ARI Standard 410, and
to paragraph entitled HeatlnE and Coolin Coils. Coils shall be of type as
indicated on the schedule.

11.8 Filter Boxes: Filter boxes shall be provided with either hinged
access doors or removable panels at both ends. Filters shall be of type as
indicated on the drawings and shall conform to paragraph entitled Filters,
Air.

11.9 Mixing Boxes: Mixing boxes shall be of physical size to match the
basic unit and shall include equal sized flanged openings, each sized to
handle full air flow. Arrangement of openings shall be as indicated. Where
shown on the drawings openings shall be provided with dampers of opposed blade
type. All damper shafts shall be connected together by one continuous linkage
bar. Dampers shall be arranged for automatic operation and shall be arranged
so that when one starts to close from its opened position, the other starts to
open from its closed position. Combination mixing box and pre-filtere shall
be designed to hold 2" throw away filters. Filters shall be of type as
indicated on the schedules and shall conform to paragraph entitled Filters,
Air.

11.10 Corrosion Protection: Units shall be treated with a painting or
coating system conforming to paragraph entitled Corrosion Prevention.

11.11 Face and By-Pass Dampers shall be a single assembly unit and
attached to unit casing. All dampers of opposed blade type shall rotate on
rustproof nylon bushings. The bypass duct for face and external by-pass on
cooling units shall be insulated.

11.12 Vibration Isolators:

11.12.1 Types of Isolators:

11.12.1.1 Type of isolation, base and minimum static deflection shall be
as required for each specific equipment application as recommended by isolator
or equipment manufacturer but subject to minimum requirements indicated in the
.following Equipment Vibration Isolation Schedule.

11.12.1.2 Static Deflection: Vibration isolators shall have minimum
static deflection as outlined in Equipment Vibration Isolation Schedule, this
Section.

11.12.1.3 No metal-to-metal contact will be permitted between fixed and
floating parts.

11.12.1.4 Color code isolator by type and size for easy identification
of capacity.

11.12.1.5 Provide heat shields where elastomers are subject to high
temperatures.
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11.12.1.6 Lateral Motion: Vibration isolation system shall have a
maximum lateral motion under equipment start up and shut down conditions of
I/q inch. Restrain excess motion by spring type mountings.

11.12.1.7 Exposure to Weather: Isolators, including springs, exposed to
weather shall be hot dipped galvanized after fabrication. Hot dipped zinc
coating shall be not less than 2 ounces per square foot by weight complying
with ASTM A123. In addition, provide limit stops to resist wind velocity.

11.12.1.8 Uniform Loading: Select and locate isolators to produce
uniform loading and deflection even when equipment weight is not evenly
distributed.

11.12.1.9 Provide factory fabricated air-handling units installed in two
sections with flexible connections between fan and motor section and adjacent
section, with isolation selected for specific requirements of vibrating
section. Provide horizontal thrust restraints for cabinet fans as shown on
the drawings. Horizontal restraints shall be spring type with neoprene pad
attached at the centerllne of thrust and symmetrically on either side of unit.

11.12.2 Floor Mountings:

11.12.2.1 Double Deflection Neoprene: Shall be oil resistant neoprene
and include neoprene covered steel support plates (top and bottom), friction
pads, and necessary bolt holes. Isolators shall be straight-line deflection
curve type and be designed to support loads up to 50 pounds per square inch.

11.12.2.2 Spring Isolators: Shall be free-standing, laterally stable
and include acoustical friction pads and leveling bolts. Isolators shall have
a minimum ratio of spring diameter-to-operating spring height of 1.0 and an
additional travel to solid equal to 50% of rated deflections.

11.12.2.3 Spring isolators with Vertical Limit Stops: Shall be similar
to Spring Isolators, preceding, except a vertical limit stop shall be included
to limit upward travel if weight is removed and also to reduce movement due to
wind loads. Provide clearance around restraining bolts to prevent mechanical
short circuiting.

11.12.2.q Pads, Washers and Bushings: Pads shall be felt, cork,
neoprene waffle, neoprene and cork sandwich, neoprene and steel waffle, or
reinforced duct and neoprene. Washers and bushings shall be reinforced duck
and neoprene.

11.12.3 Hangers:

11.12.3.1 Neoprene: Vibration hanger shall contain a double deflection

type neoprene isolation element having a straight-line deflection curve.
These isolators may be used only where there is a little or no structural
vibratin and act mainly as a noise suppressor.
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11.12.3.2 Spring: Vibration hanger shall contain a coiled steel spring
in series with a neoprene grommet. Spring shall have a diameter not less than
0.8 of compressed operating spring height. Spring shall have a minimum
additional travel of 50 percent between design height and solid height.
Spring shall permit a 15 degree angular misalignment without rubbing on hanger
box.

11.12.3.3 Combination Neoprene and Spring: Vibration hanger shall
contain in series. Spring shall have a diameter not less than 0.8 of
compressed operating spring height. Spring shall have a minimum additional
travel of 50 percent between design height and solid height. Spring shall
permit a 15 degree angular misalignment without rubbing on hanger box.

11.12. Bases:

11.12..I Rails: Shall be designed with isolator brackets to reduce
mounting height of equipment and cradle machines having legs or bases that do
not require a complete supplementary base. To assure adequate stiffness,
height of members shall be a minimum of 1/12 of longest base dimensions but
not less than inches. Where rails are used with neoprene mounts for small
fans or close coupled pumps, extend rails to compensate overhang of housing.

11.12..2 Integral Structural Steel Base: Shall be designed with
isolator brackets to reduce mounting height of equipment which require a
complete supplementary rigid base. To assure adequate stiffness, height of
members shall be a minimum of 1/12 of longest base dimension, but no less than

inches.

11.12..3 Common Foundation: Mount each electric motor on same
foundations as driven machine. Hold driving motor and driven machine in
positive rigid alignment with provision for adjusting motor alignment and belt
tension. Bases shall be level throughout length and width. Provide shims to
facilitate pipe connections, leveling, and bolting.

EQUIPMENT VIBRATION SCHEDULE

Type of Equipment

Suspended
Units

Disturbing Isolator Min. Static
Frequency Type Deflection

Inches

Thru 5 HP H 1.0

Over Over H 1.0
5 HP 500 RPM
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Air Handlln
Equipment
AHU &
H&V Units
Below
5" W.C. Fan
Pressure

Floor
Mtd.
Units

Thru
5 HP

Over
5 HP

S 1.0

S-B 1.0

Air Handlin
Equipment
AHU &
H&V Units
Above
5" W.C. Fan
Pressure

Floor
Mtd.
Units

Over
500 RPM
Thru
30 HP S-B 2.0

Centrifugal
Blowers

Thru S-B 1.0
5 HP S-B 2.0

7 I/2

Tubular

Centrifugal
& Axial

Fans

Suspended

Floor
Mounted
Arrangement 9

Floor
Mounted
Arrangement

Type H isolator with deflections specified
above for centrifugal blowers.

Type S-R with deflections specified
above for centrifugal blowers.

Type S-B with deflections specified
above for centrifugal blowers.

Utility

Sets Suspended
Unit

Floor
Mounted

Type H isolator with deflections specified
above for centrifugal blowers but not to
exceed 2.75".

Type S-R with deflections specified
above centrifugal blowers but not to exceed

2.75".
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EcuiDment Vibration Isolation Schedule Designations

Sprin type isolators (floor mounted equipment).
Haners, spring and neoprene type unless

(ceiling suspended equipment).
Integral structural steel base.
Rails

otherwise noted

12. AIR TERMINAL UNITS:

12.1 General: Air terminal units shall be performance tested in
accordance with Air Diffusion Council Test Code I062R3. Lining materials
shall meet the requirements of NFPA 90A. Each unit shall consist generally of
a sound-attenuation box, volume controller, air mixing devices, static
pressure regulator, and other items as required.

12.2 Sound Power Levels: Decibels reference 10-12 watt shall not exceed
the following values in each octave band at the mid-frequency cycles per
second:

OCTAVE BANDS
APPLICATION 3 4 5 6 7

Mid-Frequency 250 500 1000 2000 4000

Office Space, Class Rooms,
and Clinics 51 49 45 44 41

Libraries, Hospltal Rooms,
Conference Rooms, Communi
cation Facilities 48 45 43 41 36

Shops, Mess Halls 65 61 59 57 55

12.3 Enclosure: Enclosure shall be constructed of zinc-coated steel not
lighter than 20 gage (0.0396-inch nominal thickness) or aluminum not lighter
than 18 gae (.0403-inch nominal thickness). The casings shall be provided
with substantially flush access panels fitted tightly to prevent leakage of
air and shall be sufficiently large for free access to all moving parts and to
allow inspection, maintenance, and adjustment.

12.4 Reheat Terminal Unit: Reheat terminal units shall be provided with
an external reheat coil, to operate on hot water. Coils shall conform to
paragraph entitled "Heating and Cooling Coils".

12.5 Dual-duct Air Terminal Units: Dual-duct constant volume air
terminal units shall be capable of proportioning the quantities of warm and
cool air in response to the demands of the thermostat in the conditioned
space. Leakage through the closed valves shall not exceed 3 percent of
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maximum rated air volume with 6 inches static pressure on the closed inlet.
Valve shall be insulated to prevent condensation. Means to prevent
air-stratification at the outlet(s) shall be provided in the dual-duct air
terminal unit. The average temperature difference across the discharge of the
dual-duct air terminal unit shall not exceed 5 percent of the difference
between the temperatures of the cold and warm air entering.

12.6 Dual duct rAY air terminal units shall be similar to dual duct
constant volume except the following:

12.6.1 Variable air volume operator shall be selected so that the
primary air volume is reduced to its minimum before the cold valve begins to
close and the hot valve begins to open.

12.6.2 Variable Volume regulator shall consist of aluminum and coated
steel frame, with two sets of extruded aluminum vanes, stainless steel
adjusting spring and neoeprene pulsation snubbers. Regulator shall be factory
set for an air capacity within5 of the specified maximum and minimum valve
regardless of variation in inlet static pressure.

12.7 Constant-volume Regulator: Constant volume regulator shall limit
the delivered air flow variation to not over plus or minus 5 percent when
subjected to inlet pressure variations from one inch to 6 inches water gage.
The air volume delivery may be factory-preset or field-adjusted to the
quantities indicated on drawings. The regulator shall be provided with
calibrated cubic feet per minute dial adjustment. Units with heating coils

shall conform to paragraph entitled "Heating and Cooling Coils".

12.8 Variable Air Volume Terminal Units: Units shall consist of control
boxes, and/or control terminal boxes. Unit casirs shall be constructed of.
zinc-coated steel, and all exterior surfaces shall be protectively finished to
prevent corrosion. All interior surfaces shall be acoustically and thermally
insulated with glass fiber insulation, surface treated to prevent erosion.

Insulation shall be UL approved and shall meet NFPA 90A. Edges of discharge
slots shall be formed to provide a double material thickness, and exposed
portions of slot shall be painted with additional coat of white enamel.

12.8.1 Air Volume Modulation Device: A damper or other means of

modulatir air volume shall be specifically designed for the terminal unit and
shall be factory mounted by the manufacturer of the unit.

12.8.2 Damper Operator: Controls shall be electric or pneumatic and
shall modulate airflow from indicated maximum to minimum volume. Motors shall
be mounted on a common teflon coated shaft, and drive couplings shall be
constructed of stainless steel with nylon thrust bearings. Motors shall be

permanently lubricated and comply with UL requirements.

12.8.3 Maximum and Minimum Air Volume Control: Maximum and minimum air

volume control shall be provided where indicated on the schedule for
adjustment to any CFM setting shown on the CFM indicator. The maximum and
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minimum air vol,,,e control shall be enclosed in a zinc-coated cover, shall be
factory mounted and wired, and the maximum CFM shall be set at the factory.
Unit mountin channel when required, shall be provided by the Variable Air
Volme Unit Manufacturer.

12.8. Air Distribution Devices: Conditioned air shall be distributed
to the occupied space through a linear, slot or satellite type, air
distribution terminal of length and discharge direction as shown on drawings.

13. AIR TO AIR HEAT EXCHANGER, COIL RUN AROUND TYPE: Coil run around
heat exchangers shall be installed where shown on the drawings. These systems
shall consist of a coil in the exhaust air stream and one in the outside air
intake stream. Coils shall be as specified in the paragraph entitled "HeatinE
and Coolin Coils". Inter-connectin pipe shall be sized as shown on the
drawings. Pumps shall be inllne circulator type. The expansion tank shall be
as specified under section entitled "Hot Water Heating System". Sizes of all
components shall be as shown on the drawings. The systems shall be charged
with an alcohol type non-freeze solution.

14. FAN AIR CURTAIN shall conform to specification W-F-001350. Unit
shall be provided with angle adjustment features and intake port dampers.

15. DUCT HEATERS:

15.1 General: Duct heaters shall be of packaged design arranged for
insertlnE in and connectin to air duct so heatln elements are directly in
the air stream. Sheet metal transformations shall adapt the available duct
heater dimensions to the duct dimensions. Duct heaters shall have low air
pressure drop at nominal air flow rate.

15.2 Hot Water Duct Type Heaters:
entitled "HEATING AND COOLING COILS".

Heaters shall conform to parazraph

16. ELECTRIC UNIT HEATER:

16.1 General: Furnish and install electric suspended unit heaters of
the size, capacity and voltage specified on the drawirs. Heaters shall be
listed under the Underwriters’ Laboratories, Inc.

16.1.1 Enclosures shall be fabricated from heavy gaue zinc-coated steel
finished in high gloss beige enamel. Unit to have adjustable louver cone
diffuser on the front of horizontal heater and to have adjustable horizontal
louvers on the front of vertical heaters. Enclosures shall contain heatln
elements and contactors, and control transformers where required. Heater and
supply wirlnE diagram shall be attached permanently to the inside of access
door. Motor shall be mounted on a heavy gaue formed wire protection guard
and mounted on the rear of the enclosure.

16.1.2 Elements shall consist of helically coiled nickel chromium alloy
resistance wire embedded and completely surrounded in magnesium oxide,
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enclosed and swedged into corrosion-reslstant sheaths to which are permanently
attached corrosion-resistant steel fins. Element assemblies shall be circular

in shape and shall be enclosed in a closely fitting cylinder creating a

pressure chamber to assure uniform air flow.

16.1.3 Motors shall be totally enclosed industrial rated, single phase,

shaded pole, permanently lubricated and equipped with thermal overload

protection with automatic reset.

16.1.4 Fan Blades shall be of the axial flow type designed for high
efficiency and quiet operation. Fan speed shall not exceed 1750 rpm.

16.1.5 Thermal Overload Protection: All heaters shall be equipped with

a manual reset thermal cutout which disconnects elements and motors in the

event normal operating temperatures are exceeded.

16.1.6 Wiring: Heaters shall be designed for a single supply circuit,

with elements, motor and control circuits subdivided and fused to conform to

the National Electrical Code and Underwriters’ Laboratories, Inc. Standard

573-1968.

16.1.7 Controls: Contactors and control circuit transformers shall be

factory assembled and wired only direct line supply and thermostat connections

required in the field.

17. II

17.1 ,n of the air supp on

system shall conform to PA 90A and to SMACNA High and Low Velocity Duct

Construction Standards. Mounting and supporting of ducts, equipment,

accessories, and appurtenances shall be provided, including but not limited to
structural supports, hangers, vibration isolators, stands, clamps and

brackets, access doors, and dmpers. Installation of equipment shall conform

to equipment manufacturer’s recommendations, unless otherwise indicated.

Equipment shall be installed, leveled, and shall be located so that working

clearance is available under overhead lines and that working space is

available for all necessary servicing such as shaft removal, replacing or

adjusting drives and motors, lubrication, and access to automatic controls.

Electric isolation shall be provided between similar metals for the purpose of

minimizing galvanic corrosion.

17.2 Electrical Work: Electric motor driven equipment specified herein

shall be provided complete with motors and controls. Electrical equipment and

wiring shall be in accordance with section entitled "INTERIOR WIRING SYSTEMS".
Manual or autematic control and protective devices required for the operation

herein specified and any control wiring required for controls and devices but

not shown on the electrical plan shall be provided.
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17.3 Ductwork Installation:

17.3.1 Elbows, vaned elbows, rake-offs, branch connections, transitions,
splitters, duct volume dampers, fire dampers, flexible connectors, and access
doors shall conform to SMACNA Duet Construction Standards.

17.3.2 Duct shall be installed so that ductwork shall operate without
chatter, vibration, and be air tight so that no dust marks from air leaks will
show at connections or outlets.

17.3.3 Field Changes to Ductwork: Chanes such as those required to
suit the size of factory fabricated equipment actually furnished shall be
designed to minimize losses in pressure and performance due to sudden
expansion and contraction. Transitions shall be used in field chanes as well
as modifications to connecting ducts.

17.3.4 Splitters and Dampers: Dampers shall have accessible operating
mechanism, and where operators occur in finished portions of the building,
operators shall be chromium plated with all exposed edges rounded. Splitter
dampers shall be operated by quadrant operators or 3/16-inch rod brought
through the side of the duct with lockin setscrew and bushing. Two rods are
required on splitters over 8 inches. Manual volume-control dampers shall be
operated by locking-type quadrant operators. Dampers and splitters shall be
two gaes heavier than duct in which installed. Unless otherwise indicated,
multileaf dampers shall be opposed-blade type with maximum blade width of 12
inches. Access doors or panels shall be provided for all concealed damper
operators and locking setscrews. Unless otherwise indicated, the locking-type
quadrant operators for dampers, when installed on ducts to be thermally
insulated, shall be provided with stand-off mounting brackets, bases or
adapters to provide clearance between the duct surface and the operator not
less than the thickness of the insulation. Stand-off mounting items shall be
integral with the operator or standard accessory of the damper manufacturer.
Volume dampers shall be provided where indicated on the drawings.

17.3.5 Air Deflectors: Air deflectors shall be provided in all square
elbows, duct-mounted supply outlets, takeoff or extension collars to supply
outlets, and tap-in branch-takeoff connections. Air deflectors shall be
factory-fabricated and factory- or field-assembled units consisting of curved
turning vanes or louver blades for uniform air distribution and chane of
direction with minimum turbulence and pressure loss. Square elbows shall be
provided with curved vanes. Air deflectors on high-pressure systems shall be
provided where indicated on the drawings.

17.3.6 Fire Dampers: Fire dampers shall be provided in all ducts
penetratiug fire walls and where duct systems serve two or more floors in
accordance with the National Fire Protection Association Standard No. 90A.
Dampers shall be installed with sufficient tension to prevent rattlin or
vibration. Fire dampers shall conform to the requirements of Underwriter’s
Laboratories, Inc.
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17.3.6.1 Smoke Dampers: Smoke damper shall conform to section entitled
"Temperature and Humidity Controls".

17.3.7 Duct Access Doors: Hinged doors shall be provided at all
automatic dampers, fire dampers, coils, thermostats, temperature controllers,
and other apparatus requiring service and inspection in the duct system.
Doors shall be 15 by 18 inches unless otherwise indicated. Where size of duct
will not accommodate this size, the doors shall be made as large as practical.
Doors not less than 24 by 24 inches shall be provided on each side of each air
handling unit. Doors shall be rigid, and shall be provided with airtight felt
gaskets. Doors shall be provided with galvanized hinges with bronze pins and
two approved brass fasteners. Doors 24 by 24 inches or larger shall be
provided with fasteners operable from both sides. Doors in insulated ducts
shall be of the insulated type. Unless otherwise indicated, doors shall so
swing that fan pressure or suction holds the door closed.

17.3.8 Duct Sleeves and Prepared Openings: Duct sleeves shall be

provided for all round ducts 15 inches diameter or less passing through

floors, walls, ceiling or roof and shall be installed during construction of
the floor, wall, ceiling, or roof. Round ducts larger than 15 inches diameter
and all square and rectangular ducts passing through floors, walls, ceilings

or roof shall be installed through prepared openings. The contractor shall be
responsible for the proper size and location of sleeves and prepared openings.
Duct sleeves and prepared openings shall be provided for all duct mains and
duct branches. Branch take-off connections to grilles, registers, and
diffusers shall be in accordance with SMACNA High Velocity and Low Velocity
Duct Construction Standards.

17.3.8.1 Duct Sleeves: Duct sleeves shall be fabricated from 20 gage
(O.0396-inch nominal thickness) galvanized sheet steel, unless otherwise
indicated. Where sleeves are installed in bearing walls or partitions, black
steel pipe, Schedule 30, 40, or standard weight shall be used. Sleeve shall
provide one inch clearance between the duct and the sleeve or one inch

clearance between the insulation and the sleeve for insulated ducts, except at
grilles, registers, and diffusers.

17.3.8.2 Prepared Openings: Prepared openings for round ducts larger
than 15 inches in diameter and for all square and rectangular ducts shall
provide one inch clearance between the duct and the opening or one inch

clearance between the insulation and the opening for insulated ducts, except
at grilles, registers, and diffusers.

17.3.8.3 Closure Collar: Closure collar of galvanized sheet-metal not
less than inches wide, unless otherwise indicated on the drawings, shall be

provided on each side of walls or floors where sleeves or prepared openings
are provided except where grilles, registers, or diffusers are Installed. The
collar shall be installed tight against the surface. The collar shall fit

snugly around the duct or insulation. The sharp edges of the collar installed
around insulated duct shall be ground smooth to preclude tearing or puncturing
the insulation covering or vapor-barrier. Collars for round ducts 15 inches
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in diameter or less shall be fabricated from 20 gae (0.0396-inch nominal
thickness) galvanized steel. Not less than nails shall be used to attach
collars where the opening is 12 inches in diameter or less, and not less than
8 nails shall be used where the openin is 20 inches in diameter or less.
Collars for square and rectangular ducts with a maximum side of 15 inches or
less shall be fabricated from 20 gage (0.0396-1nch nominal thickness)
galvanized steel. Collars for round, square, and rectangular ducts with
minimum dimension over 15 inches shall be fabricated from 18 gae (0.0516-inch
nominal thickness) galvanized steel. Collars shall be installed with nails on
maximum 6 inch centers.

17.3.8.4 Space between the sleeve or openin and the duct or duct
insulation shall be packed with commerclal-grade twisted asbestos yarn.

17.4 Duct Supports: Duct supports shall be not less than two one inch
by 1/16-inch thick galvanized strap-iron haners spaced one on each side of
duct in accordance with SMACNA High Velocity and Low Velocity Duct
Construction Standards. Risers on high-velocity ducts shall be anchored in
the center of the vertical run to allow ends of riser to move due to thermal
expansion. Supports on the risers shall allow free vertical movement of the
duct.

17.4.1 Ducts shall be supported and installed so as to be completely
free from vibration under all conditions of operation. Supports shall be
attached only to structural framing member and concrete slab. Supports shall
not be anchored to metal deckinE unless a means is provided and approved for
preventin the anchor from puncturing the metal deckinE. Where supports are
required between structural framinE members, suitable intermediate metal
framing shall be provided. Where C-clamps are used, retainer clips shall be
used.

17.5 Flexible Air Ducts: Flexible air ducts shall be stretched to
smooth out internal corrugations and lone radius elbows shall be used where
possible using a minimum leneth required to make connections.

17.6 Access Panels: Access panels shall be provided for all concealed
valves, controls, dampers, duct access doors, and any item requiring
inspection and maintenance. Access panels shall be sufficient size and shall
be as specified in section entitled "MISCELLANEOUS METAL".

17.7 Air Filters: Air filters shall be installed so that access space
for servicine the filters is provided. Filters shall be installed with
suitable sealine to prevent bypassine of air.

17.8 Inspection Plates and Test Holes: Inspection plates and test holes
where required in ductwork or caslnes for air balance measurements shall
conform to SMACNA Ductwork Construction Standards. Test holes shall be a
factory fabricated, alr-tlght, noncorrosive test hole with screw cap and
gasket. Cap shall be extended through insulation.

05-77-7526
15802-35



17.9 Flexible Collars: Flexible collars shall be provided in
connections between fans and ducts or casings and where ducts are of
dissimilar metals, as indicated and where required. Collars shall be made of

neoprene coated glass fabric weighing approximately 30 ounces per square yard.
Flexible connections shall be securely fastened by zinc coated iron

clinch-type draw bands for round ducts. For rectangular ducts the flexible
connections locked to metal collars shall be installed using normal duct
construction standards.

17.10 Flashings: Where ducts pass through exterior building walls and
roofs, flashings shall be cleaned of rubbish, plaster, dirt and any other

debris. After installation of equipment and connections are made on fan, and

before any grilles, outlets or registers are installed, entire system shall be
blown out with dampers and outlets wide open.

17.11 Cleaning of Duct System: After completing installation of
ductwork, entire system shall be cleaned of rubbish, plaster, dirt and any
other debris. After installation of equipment and connections are made on

fan, and before any grilles, outlets or registers are installed, entire system
shall be blown out with dampers and outlets wide open.

17.12 Drain Pans, Drain Connections, and Drain Lines: Drain pans, drain

connection, and drain lines shall be provided for all coils to drain the water
condensed from the air stream by the cold coil surface. Where coils are
sectionalized, with one section installed above the other, intermediate drain

pans shall be provided as required to drain the pan under the bottom coil such
that there will be no entrainment of water in the air stream due to improper
coil drainage. Drain from bottom pan to disposal point outside the coil
casing shall be trapped to insure complete pan drainage. Traps and piping to
drainage disposal points shall conform to section entitled "PLUMBING".

17.13 Humidifiers: Humidifiers shall be provided with drain connections

and over flow connections where required by the type of humidifier used and
shall be connected to disposal point as specified under paragraph Drain Pans
and Drain Connections.

18. QUALITY CONTROL: The Quality Control provisions of Division I,
General Requirements, apply to this section. Unless otherwise specified

herein, requirements for supervision, inspection, sampling, testing, approval,
directing, authorizing, and other requirements of similar import shall be the

responslbilit of the Contractor Quality Control representative.

18.1 Tests: Upon comp .on an ;o acceptance o
installation, the contractor shall perform the following tests:

the

18.1.1 Low Velocity Ductwork: All supply, return, and exhaust ducts,
plenums, and casings, shall be tested and made substantially airtight at
static pressure indicated for the system before covering with insulation or
concealing in masonry. Substantially airtight shall be construed to mean that
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no air leakage is noticeable through the senses of feelin or hearin at all
duct Joints.

18.1.2 High Velocity Ductwork: Duct riser or branch duct including all
flexible metal hose runouts to the joint where the duct riser ties into the
duct main, shall be tested. Equipment necessary for performin this test
include: Rotary hand blower, orifice section, and U-tube gaEe board complete
with cocks and rubbertubir, all of which shall be provided by the Contractor.
The test procedure shall be in accordance with SMACNA High Velocity System
Duct Construction Manual.

18.1.2.1 Duct Mains: After the vertical duct risers or branch ducts
have all been tested and tied into the mains, and after the central station
air handlin apparatus has been installed, the main shall be tested by use of
the same test equipment. This test shall be performed before the mains are
insulated. The test procedure shall be as follows:

a. Check all runout connection to make sure they are closed.
If air outlets have already been installed, close the static pressure dampers.

b. Place air-supply fan in operation: With the fan in
operation, pressure in the mains should build up to approximately 8 to 10
inches of water.

c. Make a thorough visual inspection of all Joints. Leaks can
be detected by sound or touch.

d. The mains may be released for insulation when it has been
determined that all Joints are tight.

18.1.2.2 Total leakage of each High Velocity Air Handlin System as
measured with calibrated orifice shall not exceed 1.5 percent of design
capacity.

18.1.3 Preliminary Tests: The air supply and distribution system and
its components shall be given an operational test for a period of not less
than hours.

18.1.3.1 After preliminary test the air supply and distribution system
shall be tested, adjusted, and balanced in accordance with the section
entitled, TestinE and Balancin Air and Water Distribution Systems.

18.1. Conductin Field Tests and Inspections: The Contractor shall
perform all field inspections, field tests, and trial operations specified in
this section. The contractor shall provide all labor, equipment and
incidentals required for testinE, except that the Government will provide
steam or water required for the tests, when available. The Contracting
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Officer will witness all field tests and trial operations specified in this
section. The contractor shall give the Contractin Officer ample notice of
the dates and times scheduled for tests and trial operations which require the

presence of the Contracti Officer.

---END---
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SECTION 15907 TESTING AND BALANCING AIR AND WATER SYSTEMS

I. APPLICABLE PUBLICATIONS: The following publications of the issueslisted below, but referred to thereafter by basic designation only, form apart of this specification to the extent indicated by the references thereto:

1.1 Associated Air Balance Council (AABC) Publication:

National Standards for Field Measurements and Instru-
mentation Total System Balance, Volume Two, No. 12173.

1.2 American Society of Heating, Refrigerating and Airconditioning
Engineers (ASHRAE) Publications:

ASHVE Research Report No. 1162, Air Flow Measurements at
Intake and Discharge Oenings and Grilles, ASHVE Trans-
actions, Volume 46.

ASHRAE Handbook of Fundamentals, 1977

1.3 American National Standards Institute (ANSI) Publications:

$1.4-71 General-Purpose Sound Level Meters, Specification
for.
$1.11-66 Octave, Half-Ocatve and Third-Ocatve Band Filer
Sets, Specifications for.

1.4 National Environmental Balancing Bureau (NEBB) Publication:

Procedural Standards for Testing-Balancing-Adjusting of
Environemntal Systems.

2. QUALITY CONTROL: The Quality Control provisions of Division I,General Requirements, apply to this section. Approvals, except those requiredfor field installations, field applications and field tests, shall be obtainedbefore testing and balancing is started.

3. GENERAL EQUIREMENTS:

3.1 Extent of Work: The work required herein shall consist of the
measurement and setting of air and water flow facilities provided or specifiedfor the systems, recording data, making tests, and preparing reports, all as
hereinafter specified. The work covered under this section of the
specification shall be performed on, and after the completion of, work orsystems specified in section entitled "Air Supply System", "Central
Refrigeration Equipment", and "Hot Water Heating and Chilled Water CoolingSystem" sections. Deviations frem this provisions shall be subject to
individual approval of the Contracting Officer.
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3.2 Qualifications: The Contractor, as part of this contract, shall.

obtain the services of a qualified testing organization to perform the testing

and balancing work as herein specified. Prior to commencement work under this

section of the specifications, the testing organization shall have been

approved by the Contracting Officer. The criteria for determining

qualifications shall be certification by the Associated Air Balance Council

(AABC), certification by the National Environmental Balancing Bureau (NEBB),

or organization shall have submitted proof to satisfy the Contracting Officer

that the organization shall have submitted proof to satisfy the Contracting

Officer that the organization meets the technical standards for membership of

the AABC as published in the AABC "National Standards for Field Measurements

and Instrumentation Total System Balance", Volume Two, No. 12173, except

that affiliation with manufacturers, installing contractors, or engineering

firms may not preclude their acceptance.

3.3 Procedures: Work shall be accomplished in accordance with the

Agenda required herein. Procedures described herein shall be followed and, in

general, if not specifically described herein, shall be in accordance with the

Associated Air Balance Council’s "National Standards for Field Measurements

and Instrumentation Total System Balance", Volume Two, No. 12173, and

standards of NEBB. Contractor shall also perform applicable work as specified

in section entitled "Air Supply System", "Central Refrigeration Equipment",

and "Hot Water Heating and Chilled Water Cooling Systems" sections of these

specifications.

3.4 Submittal: The Contractor shall submit the name of the organization

he proposes to employ to the Contracting Officer for approval within 90 days

after contract award. The submittal shall further include the certified

individual qualifications of all persons responsible for supervising and

performing the actual work, the name of the certifying engineer, and the

qualifications of the independent Registered Professional Engineer certifying

the report.

3.5 Penalty If the Contractor fails to submit the name of an

acceptable agency within the specified time, the Contracting Officer may

select a firm to accomplish the work, and this selection shall be binding upon

the Contractor at no additional cost to the Government.

3.6 Retainages: In addition to any other sums retained or withheld

pursuant to the provisions of this contract, the amount of $120,000 will be

withheld by the Government from payments to the Contractor until such time as

he work has been completed and accepted by the Contracting Officer. In no

event will this amount be paid to the Contractor prior to 120 days following

acceptance of the project; during such time, the Contractor shall investigate

and correct any report deficiencies unless such deficiencies are a result of

unauthorized tampering by building occupants.
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4. AGENDA:

4.1 Preliminary Report: Review plans and specifications prior to
installation of any of the affected systems, and submit a written report to
the Contracting Officer indicating any deficiencies in the system that would
preclude the proper adjusting, balancing, and testing of the systems.

4.2 Submittal: An agenda shall be submitted and approved by the
Contracting Officer prior to start of testing and balancing work. The agenda
shall be described independently.

a. General description of each air and water system with its
associated equipment, and operation cycles for heating, intermediate, and
cooling. Where different cycles are used for day and night, they shall be
described independently.

b. A complete listing of all air and water flow and air terminal
measurements to be performed.

c. Proposed selection points for sound measurements. List shall
include typical spaces and sound sensitive areas including specifically
conference rooms, clinics, operating rooms and patient room.

d. Specific test procedures and parameters for determining
specified quantities, e.g., flow, drafts, sound levels, etc., from the actual
field measurements to established compliance with contract requirements.

e. Samples of forms showing applications of procedures and
calculations to typical systems.

4.3 Procedure Reporting:

4.3.1 Specific test procedures for measuring air quantities at terminals
shall specify type of instrument to be used, method of instrument application
(by sketch), and factors for:

(a) Air terminal configuration

(b) Flow direction (supply or exhaust)

(c) Velocity corrections

terminal
(d) Effective area applicable to each size and type of air

(e) Density corrections (unless applicable date are covered
elsewhere)

4.3.2 Area and application factors and test procedures utilizing
velocity meters shall conform to finding in ASHVE Research Report No. 1162,
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"Air Flow Measurrements at Intake and Discharge Openings and Grilles", ASRVE

Transactions, Volume 46.

5. PROCEDURES AND INSTRUMENTS, GENERAL:

5.1 Requirements: All systems and components thereof shall be adjusted

to perform as required by drawings and specifications.

5.2 Test Duration: Operating tests of heating and cooling coils, fans

and other equipment shall be of not less than four hours duration after

stabilized operating conditions have been established. Capacities shall be

based on temperatures and air and water quantities measured during such tests.

5.3 Instrumentation: Method of application of instrumentation shall be

in accordance with the approved agenda.

5.3.1 All instruments used for measurements shall be accurate, and

calibration histories for each instrument shall be available for examination.

Each test instrument shall be calibrated by an approved laboratory or by the

manufacturer. The Government Representative has the right to request
instrument recalibration, or the use of other instruments and test
methodology, where accuracy of readings is questionable.

5.3.2 All instruments shall be applied in accordance with manufacturers’
certified instructions.

5.3.3 All labor, instruments and appliances required shall be furnished

by the Contractor. Permanently installed instruments used for the tests,
e.g., gages, thermometers, etc., shall not be installed until Just prior to
the tests to avoid damage and changes in calibration.

5.3.4 Accuracy of all thermometers shall be plus or minus I graduation
at tthe temperatures to be measured. Graduations shall conform to the

following schedule.

Design Temperature Maximum
Medium Differential (OF) Graduation (OF)

Air 10 or less I/2

Air over 10 I
Water 10 or less 1/10

Water I0-20 I/2

Water over 20
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6. AIR SYSTem4 PROCEDURES:

6.1 Adjustments: Adjust all air handling systems to provide the
required design air quantity to, or through, each component. Adjusting and
balancing of all systems shall be conducted during periods of the year
approximating maximum seasonal operation. Laboratory doors shall be closed
and fume hood sashes full open, and all other systems in simultaneous
operation.

6.2 Equalizers: Equalizing devices shall be adjusted to provide uniform
velocity across the inlets (duct side for supply) of terminals prior to
measuring flow rates.

6.3 Balance: Flow adjusting (volume control) devices shall be used to
balance air quantities only, i.e., proportion flow between various terminals
comprising system, and only to the extent that their adjustments do not create
objectionable air motion or sound, i.e., in excess of specified limits.

6.3.1 Balancing between runs (submains, branch mains and branches)
generally shall be accomplished by flow regulating devices at, or in, the
divided flow fitting.

6.3.2 Restriction imposed by flow regulating devices in or at terminals
shall be minimal. Final measurements of air quantity shall be made after the
air terminal has been adjusted to provide the optimum air patterns of
diffusion.

6.4 Fan Adjustment: Total air system quantities, generally, shall be
varied by adjustment of fan speeds, or axial-flow fan wheel blade pitch.
Damper restriction of a system’s total flow may be used only for systems with
direct-connected fans (without adjustable pitch blades), provided system
pressure is less than I/2-inch w.g. and sound level criteria is met.

6.5 Air Measurement:

6.5.1 Except as specifically indicated herein, pitot tube traverses
shall be made of each duct to measure air flow therein. Pitot tubes,
associated instruments, traverses, and techniques shall conform to the ASHRAE
Handbook of Fundamentals.

6.5.2 Except for ducts serving modular office areas with movable-
partitions, which are subject to change, Pitot tubes traverse may be omitted
provided the duct serves only a single room or space and its design volume is
less than 2000 cfm. In lieu of Pitot tube traverse, air flow in the duct
shall be determined by totalling volume of individual terminals served,
measured as described herein.

6.5.3 Where duct’s design velocity and air quantity are both less than
1000 (fpm/cfm), air quantity may be determined by measurements at terminals
served.
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6.6 Test Holes: Test holes, specified in section entitled "Air Supply

System" shall be in straight duct, as far as possible downstream from elbows,

bends, take-offs, and other turbulence generating devices, to optimize

reliability of flow measurements.

6.7 Air Terminal Balancing: Generally, measurement of flow rates by

means of velocity meters applied to individual terminals, with or without

cones or other adapters, shall be used only for balancing. Measurement of air

quantities at each type of air terminal (inlet and outlet) shall be determined

by the method approved for the balancing agenda. Laboratory tests shall be

conducted to prove accuracy of methodology when so directed by the Government

.Representative. Such tests shall be conducted in conformance with applicble

ASHRAE or ASME codes, and shall be made at no cost to the Government.

6.8 Air Motion: Air motion and distribution shall be as specified and

indicated on drawings. The Contractor at no additional cost to the Government

shall, in addition to air motion measurements, make smoke tests, wherever

requested by the Government Representative, to demonstrate the air distribu-

tion from air terminals.

7. WATER SYST PROCEDURES:

7.1 Adjustment: All heating, cooling, and condensing water systems

shall be adjusted to provide required quantity to, or through each component.

7.2 Metering:

calibrated meters.
Water quantities and pressures shall be measured with

7.2.1 Venturl tubes, orifices, or other metering fittings and pressure

gages shall be used to measure water flow rates and balance systems.

7.2.1.1 System shall be adjusted to provide the approved pressure drops

through the heat transfer equipment coils (except room units), converters,

etc prior to the capacity testing.

7.2.2 Where flow metering fittings are not installed, flow balance shall

be determined by measuring temperature differential across the heat transfer

equipment.

7.2.2.1 Measurement of temperature differential shall be performed with

the air system, adjusted as described hererin, in operation.

7.3 Automatic Controls: Automatic control valves shall be positioned

for full flow throug-h the heat transfer equipment of the system during tests.

7.4 Distribution: Adjustment of distribution shall be effected by means

of balance devices (cocks, valves, and fittings) and automatic flow control

valves as provided; service valves shall not be used..
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7.4.1 Where automatic flow control valves are utilized in lleu of
venturi tubes, only pressure differential need be recorded, provided said
pressure is at least the minimum applicable to the tag rating.

7.5 Special Procedures: Where available pump capacity (as designed) is
less than total flow requirements of individual heat transfer units of system
served, full flow may be simulated by the temporary restriction of flow to
portions of the system; specific procedures shall be delineated in the agenda.

8. SOUND TEST PROCEDURES:

8.1 Scope: Tests to demonstrate compliance with sound requirements
shall be made at each selection point for sound measurements. Selected point
shall include typical spaces and sound sensitive areas including specifically
conference rooms, clinic, operating or delivery rooms and patient rooms.

8.2 Timing: Sound level measurements shall be taken at times when the
building is unoccupied, or when activity in surrounding areas and background
noise levels in areas tested are at minimum and relatively free from sudden
changes in noise levels.

8.2.1 Measurements shall be taken with all equipment secured, except
that being tested.

8.2.2 The required sound levels shall be measured at any point within a
room not less than 6 feet from an air terminal or room unit, and not closer
than 3 feet from any floor, wall, or ceiling surface.

8.3 Meters: Sound levels shall be measured with a sound meter complying
with the latest ANSI Standard for Sound Level Meters, No. $1.4, Type I
published by the American National Standards Institute. The "A" scale shall
be used to measure over-all sound levels. To determine the specified octave
band levels, the above sound level meter, set on "C" scale, shall be
supplemented by an Octave Band Analyzer complying with the latest ANSI
Specifications for an Octave-Band Filter Set, No. $1.11.

8.4 Equipment Components: "Equipment components" of room sound (noise)
levels shall be determined for each (of eight) octave bands as follows:

a. Measure room sound.pressure level "LPb, with equipment to be
tested shut off.

b. Measure room sound pressure level "LPt. with equipment to be
tested turned on.

c. Calculate LPt-LPb; if this value is less than I, applicable
test must be rerun with lower background level (LPb) unless LPt is within
sound pressure level specified for equipment.

d. Determing "C" from table below:
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LPt-LPb (db) 2 3 -4-1/2 5-5-1/2 6-7-1/2 8-12

C (db) 7 4 3 2 1-1/2 1/2

over 12

0

e. The "equipment component" of room sound level equals LFt-C.
9. CERTIFIED REPORTS:

9.1 Submittal: Three copies of the reports described herein, covering

air and water system performance, air motion (fpm), and sound pressure levels,

shall be submitted to the Contracting Officer prior to final tests and

inspection.

9.2 Instrument Records: Types, serial numbers, and dates of callbra-

ation of all instruments shall be included.

9.3 Reports: Report shall identify conspicuously items not conforming

to contract requirements, or obvious maloperation and design deficiencies.

9.4 Certification: The reports shall be certified by an independent

Registered Professional Engineer who is versed in the field of air and water

balancing and who is not affiliated with any firm involved in the design or

construction phases of the projects. Certification shall include checking or

adherence to agenda, of calculations, of procedures, and evaluation of final

summaries.

10. AIR SYSTEM DATA:

10.1 Report: The certified report shall include for each air-handling

system the data listed below:

a. Equipment (fan or factory fabricated station unit):

(I) Installation Data

(a) Manufacturer and Model

(b) Size

(c) Arrangement, Discharge, and Class

Amps.
(d) Motor H.P., Voltage, Phase, Cycles,

(e) Location and Local Identification Data

and Full Load

(2) Design Data: Data listed in scheduIes on drawings and

specifications.

(3) Fan Recorded (Test) Data
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(a) C.F.M.

(b) Static Pressure (record only where total system
delivery cannot be checked by measuring velocity in main circuit)

(c) R.P.M.

(d) Motor Operating Amps.

(e) Motor Operating B. H. P.

b. Duct Sytems:

(I) Duct Air Quantities (Maximum and Minimum) Main,Submalnes, Branches, Outdoor (Outside) Air, Total-Air, and Exhaust

(a) Duct slze(s)

(b) Number of Pitot tube (Pressure) Measurements

(c) Sum of Velocity Measurements (Note: Do not add
pressure measurements)

(d) Average Velocity

(e) Recorded (Test) C.F.M.

(f) Design C.F.M.

(2) Individual Air Terminals

(a) Terminal Identification (Supply or Exhaust, Location
and Number designation)

(b) Type Size, Manufacturer and Catalog Identification

(c) Applicable Factor for Application, -Velocity, Area,
etc., and Designated Area

(d) Design and Recorded Velocities F.P.M. (State "core",
"inlet", etc., as applicable)

(e) Design and Recorded Quantities C.F.M.

(f) Deflector Vane or Diffusion Cone Settings

WATER SYSTB DATA:

Report: The certified report for each water system shall include

11.

11.1
the data listed below:
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provided).

bo

Pumps:

(I) Installation Data

(a) Manufacturer and Model

(b) Size

(c) Type Drive

(d) Motor H.P., Voltage, Phase, and Full Load Amps.

(2) Design Data

(a) G.P.M.

(b) Head

(c) R.P.M.

(d) B.H.P. and Amps.

(3) Recorded Data

(a) Discharge Pressures (Full-Flow and No-Flow)

(b) Suction Pressures (Full-Flow and No-Flow)

(c) Operating Head

(d) Operating O.P.M. (From pump curves if metering is not

(e) No-Load Amps. (where possible)

(f) Full-Flow Amps.

(g) No-Flow Ams.

Converters and Heat Exchangers:

(1) Installation Data

(a) Manufacture, Model and Type

(b) O.P.M.

(c) Inlet (entering) and Outlet (leaving) Temperatures

(d) Water pressure drop
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hour)

c.

number designation)

(2) Recorded Data:

(a) G.P.M. (if metered)

(b) Entering and Leaving Water Temperatures System
(e) Water Pressure drop

(d) Heating (or Cooling) Media Conditions
Steam pressure and Temperature and CondensateTemperature, or

Entering and Leaving Water Temperature
(e) Heating (or Cooling) Media Flow (G.P.M. or ibs per

Air Heating and Cooling Equipment

(I) Design Data

(a) Load in BTU or MBh

(b) G.P.M.

(e) Entering and Leaving Water Temperature
(d) Enterln and Leaving Air Conditions (D.B. and W.B.)
(e) C.F.M.

(f) Water Pressure Drop
(2) Recorded Data:

(a) Type of Equipment and Identification (location or

(b) Entering and Leaving Air Conditions (D.B. and W.B.)
(c) Entering and Leaving Water Temperatures
(d) G.P.M. (if metered)

(e) Temperature Rise or Drop
Water Chililng Units:

(I) Installation Data:
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Amps

Condenser

(a) Manufacturer and Model

(b) Motor H.P., Voltage, Cycles, Phase, and Full Load

(c) Part Load Amperes

(d) G.P.M. Chiller and Condenser

(e) Water Pressure Drop Chiller and Condenser

(f) Entering and Leavin Water Temperature Chiller and

(2) Recorded Data (Chiller and Condenser)

(a) G.P.M.

(b) Water Pressure Drop

(c) Entering and Leaving Water Temperature

(d) Amperes

12. SOUND LEVEL DATA:

12.1 Report: The certified report shall record data on sound levels,

taken at each selected location, as follows:

a. Source of sound and location.

b. Diagram or description of relationship of sound source to

measuring instrument.

c. "A" scale readings:

(I) Equipment being tested turned off (ambient)

(2) Equipment being tested turned on (operating condition)

d. Reading at each specified octave band frequency:

(I) Equipment being tested turned off (ambient)

(2) Equipment being testd turned on (operating condition)

e. ,,Equipment components" of sound (noise) levels with applicable

calculations per "Sound Test Procedure".

f. Graph showing relationship between pressure levels specified

and recorded readings.
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12.2 Retest: Subsequent to any correctional construction work, such as
acoustic corrections, measurements shall be made to verify that associated air
and water quantities, as previously measured, have not been disrupted.12.3 Certified report shall record all Sound data, and their locations,
after final adjustments of air and water systems involved.

13. FINAL TESTS, INSPECTION AND ACCEPTANCE:
13.1 Scope: Tests shall be made to demonstrate that capacities and

general performance of air systems comply with contract requirements.13.1.1 At the time of final inspection, the Contractor shall recheck, in
the presence of theGovernment Representative, random selections of data
(water and air quantities, air motion and sound levels) recorded in the
Certified Report. All laboratories shall be rechecked for satisfactory air
flow and motion in vicinity of, and through hoods.

13.1.2 Points and areas for recheck shall be selected by the Government
Representative.

13.1.3 Measurement and test procedures shall be the same as approved
for Work forming basis of Certified Report.

13.2 Retests: If random tests elicit a measured flow devlatio
percent or more from, or a soundrecorded in tho level of 2 Db n of ten
rechecked sei[z[ed Report listings, at t" ?e reater than, that
ev o, one re ort rcent or more

araraph 3.5 of this sect vnment. Retalnage time retds ad,
uae of the final a u,_ne specifloation sha

u o in
wunce o one Certified Report

Ii be based on the

13.3 Markin of Settings: Followin final acceptance of Certified
Reports by the Government, the settings of all splitters, dampers, and other
adjustment devices shall be permanently marked by the Contractor, so that
adjustment can be restored if disturbed at any time Devices shall not be
marked until after flnalacceptance.

---END---
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SECTION 15911. TMPERAURE AND HUMIDITY CONTROLS

I. APPLICABLE PUBLICATIONS: The follown publications of the issues

listed below, form a part of thls speclficatlon to the extent indicated by

references thereto.

1.1 Federal Speclflcatlons:

QQ-S-571-E Solder, Tin alloy, Lead-Tin Alloy and lead alloy.

WW-T-799E Tube, Copper, Seamless (For use with solder type or

Flared-tube fittings)

1.2 Military Specifications:

MIL-S-16293F Strainers, Sediment Pipeline, Water, Air, Gas, Oil or

Steam.

1.3 American National Standard Institute (ANSI)

ANSI B19.

2. GENERAL:

2.1 The work consists of providing a complete controls system for all

air handling systems, refrigeration machines, cooling tower and other equip-

ment to make complete operable systems.

2.2 The controls systems shall be installed under the supervision of a

control manufacturer’s representative or a factory trained and certified

supervisor. Workmen used for the control system installation shall be

experienced in, and normally employed in, this work.

2.3 Requirements stated in section entitled ,’Energy Monitoring and

Control Systems" also apply to this section.

2.4 Temperature Controls:
ectric, or electronic, solld-state

ture controls shall e. e e^f that will provide the
2.4.1 Tempera - a cominatlon n sche...... neuatic yp, oonsor accuracy.

elecron, uje f o eration controA au .- _ o unltted by the

requitper r sn Srelays, control
di r
controls manufacturer to Contracting Officer (CO) showing

valves, control dampers, malfunction alarm, reducing stations, switches, air

piping, wiring, or other items not specified herein or shown on the control

air flow diagrams indicated on the drawings. The diagram shall be submitted

within 180 days of receipt of notice to proceed and before starting

installation.
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2.4.2 Dampers: Dampers required in the control functions of theautcmatlc temperature control system shall be factory fabricated. All dampersshall be sized to the application by the temperature control manufacturer,sizin methods similar to control valve sizing. Where shown on the drawingscontrol dampers in the air handlir units shall be installed by the airhandiin unit manufacturer and control dampers in the ductwork shall beinstalled by the Contractor under the supervision of the automatic temperaturecontrol manufacturer or his authorized aent. See section entitled "AirSupply Systems" for Installation.

2.4.2.1 Dampers shall be balanced type, with flat or elliptical blades,mounted horizontally in welded frame. Blades shall have interlockln edges.Blades and frame shall be not less than 16 U.S. gage sheet steel. Rectangulardampers 12 inches or more in a direction perpendicular to axis shall bemultilouver. Blades or louvers shall not be over 8 inches wide. Damperblades shall have steel trunions mounted in bronze sleeve or ball bearlns.Dampers shall be not more than 48 inches in length between bearings.Rectangular dampers larger than four square feet in area shall have cornerbracing. Dampers shall have position indicator on operating lever system orend of shaft.

2.4.2.2 Dampers shall close tight and shall have felt, rubber orneoprene edges. Maxim,,, allowable leakage shall be 40 cfm per square foot at3 inches W.G. static pressure. Contractor shall furnish leakage factor curvesfor verification of maximum leakage.

2.4.2.3 Damper motors and support plates shall not be mounted directlyon insulated surfaces, but shall be mounted outside insulation in such amanner as to prevent condensation and positioned to permit maintenance withoutdismantling. Damper motors shall not be mounted inside ducts or insub-freezing locations.

2.4.2.4 Steel components installed in galvanized steel ducts shall behot dip galvanized after fabrication or baked enamel finished.

2.4.3 Valves: Valves shall be sized by the control manufacturer toproduce the required capacity at a pressure loss not exceedln the allowablepressure drop indicated on the drawing. Nominal body rating shall be not lessthan 125 p.s.i. However, the valve body and packing selected shall bedesigned to withstand the system static head plus the maximum pump head andthe maximum temperature of the control medium, chilled water, steam, and/orhot water. Single-seated valves shall have close-off ratings equal to or inexcess of the system pressures encountered, that is the maximum upstreampressure. Double-seated valves will be permitted where tight shutoff is notrequired, but the leakage shall be limited to maximum 5 percent while in theclosed position. Three-way modulating valves shall have close-off ratingequal to or in excess of the maximum pressure difference, at any loadcondition, between the outlet and either of the two inlets for mixing valvesor the pressure difference between the inlet and either of the two outlets fordiverting valves. Each valve shall be equipped with proper packing to assure
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there will be no leakage at the valve stem. For steam service, stainless

steel trim and removable seats shall be provided on all valves where the

pressure differential across the valves is greater than 25 p.s.i.

2.4.4 Large Control Valves: Control valves provided for converters,

cooling coils, reheat coils, preheat coils, heating colls, and mlscellaneous

control alves shall be two-way or three-way pattern of the modulating or

two-position type as required for the sequence hereinafter specified. Valve

bodies shall be rated at 125 p.s.i, or more for steam, hot-water, or chilled-

water service as required for the appllcation. Each valve for modulatlng

service shall have a contoured plug with removable disks, and each valve shall

be provided with valve-stem travel indicator or means of indicating position

of the valve, as specified hereinafter in paragraph ontrol indlcatlnE

2.4.5 Damper or Valve Operator: Damper or valve operator shall be

provided for each automatic damper or valve and shall be of sufficient

capacity to operate the damper or valve under all conditions, and to quarantee

tight close-off of valves, as specified, against syst pressure encountered.

Each operator shall be full-proportioning or two-positlon type as required,

indicated or specified, and shall be provided with spring-return for normally

closed or normally open position for fire, smoke, freeze or moisture

protection on power interruption as indicated, all proportioning operators

shall be provided with position positioning devices or indicators, as

specified in paragraph Control indicatln devices. Valve and damper operating

speeds shall be selected or adjusted so that the operators will remain in step

with the controller without hunting regardless of load variations. Operators

acting in sequence with other operators shall have adjustment of the control

sequence as required by the operating characteristics of the system. Electric

and electronic modulating operators shall be hydraullc, oil-immersed

gear-train, or electro magnetic type.

2.4.6 Control Indicating Devices: Each controller, except space

thermostats and space humidity controllers, shall be provided with a permanent

indicating device at the controller to indicate the exact point at which the

controller is operating within the modulating range. For individually mounted

controllers, the indicating device may be permanently mounted or may be a

portable volt-ohm meter. Volt-ohm meters shall be 20,000 ohms for direct

current or 5,000 ohms for alternating current. A volt-ohm meter shall be

furnished for each 12 such controllers, but not more than four such portable

devices will be required for the project. For central panel mounted

controllers, indivldual permanently mounted devices may be furnished or a

single indicating device may be mounted on each panel and provided with

suitable switching means to permit connecting the device to any controller on

the panel. The panel indicating device may also be arranged to connect to

individually mounted controllers in lieu of portable devices, if desired by

the Contractor. At each controller for which portable devices are to be used,

means shall be provided for attachir and disconnecting the indicating devices

without the use of tools, except for removal of covers, and without breaking

control lines.
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2.4.7 Thermostats: Thermostats provided shall be /ulltype or two-positlon type, as indicated, and shall control within plus or
minus I degree F. of the temperature setting at the thermostat locatioo,
unless otherwise specified.

2.4.7.1 Space Thermostat: Space thermostat shall have locking cover,
and shall respond to a charge of not over 2 degrees F. Space thermostats
shall be mounted 60 inches above the Floor except in nurseries. Thermostats
in nurseries shall be the level of the cribs to maintain the temperature near
the level actually occupied by babies.

2.4.7.2 Remote Thermostats: Remote thermostats shall be duct, immerson,
and outdoor types. Set point and throttlir rare adjustln mechanism Fordct and immersion types shall be mounted in a metal case outsideipe. Sesin element shall be secure the duct

compensal ther uuc or i en. mostat sensir elem+ P P-. The outdooraA shield or weathernroof De provided with a p otectveindicated or -ung, and shall be
r..... required. The control e SCLUely mounted whet

uAx oe indloated on the drawls. uuoF-OUDdoor 0om-

2.4.7.3 Fan-Safety Cutoff: Where shown on the drawing Fan-safety cutoff
with manual reset shall be provided and shall be set to stop the fan if the
inlet-alr temperature exceeds 125 degrees F.

2.4.7.4 LOw-Limlt Cutoff: Where shown on the drawln low-limlt cutoff
with manual reset shall be provided and shall be set to stop the Fan. The
sensing element shall be not less than 20 Feet long, and shall be installed to
sense all representative temperatures across the entire ooll Face.

2.4.8 Humdlty Controller: Humidity controller shall be space-type and
shall control wthln plus or minus 5 percent of the setting of the controller.
Set point adjustment range shall be approximately 20 to 80 Percent relatlve
humidity. The Controller shall have locking-type cover and adjustablediFFerentlal. Controllers mounted in ducts shall be provided with air shield
on the upstream side, when required.

2.5 Unit Control Panel: An indivldual control panel shall be provided
For each central station air handllng unit. Panel shall be not llghter than
16-gage, 0.0598 inch nomlnal thickness, black steel with turned edges.
Instruments shall be Flush mounted or back mounted and shall be cempletely
piped and wired to a properly identified termlnal strip. Piping and wiring
shall be on the rear of the panel. Each panel shall contain starters,
protective devices, gages, and other control devices that ae not normally
Furnished integral with the equipment. In addlton to steel, panels of
plywood or partlcleboard I/2-1nch thick, covered with 1/16-1nch thick plastlc
lamlnate and meeting Fire hazard requirements o j_, (MIL Spec. No.
HH-I-545B), with all exposed edges covered by a trim, will be acceptable. All
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insulated ducts, equipment casings and pipe lines shall be provided with

stand-off mounting brackets, bases, nipples, adapters or extended tubes to

provide clearance between the duct surface and the device not less than the

thickness of the insulation. These stand-off mounting items shall be integral

with the devices or standard accessories of the controls manufacturer unless

otherwise approved by the Contracting Officer. Clamp-on devices or

instruments where direct contact with pipe surface is required will be

exempted from the use of the above mounting items.

---END---
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SCTION 16011. GENERAL REQUIREMENTS, ELECTRICAL

1. APPLICABLE PUBLICATIONS: The publications listed below, but

referred to thereafter by basic designation only, form a part of this

specification to the extent indicated by the references thereto:

1.1 Federal Specifications (Fed. Spec.):

TT-E-489F
&Am

TT-P-2 8E
TT-P-645

Enamel, Alkyd, Gloss (for Exterior and Interior Surfaces).

Paint, Aluminum, Heat Resisting (1200 Degrees Fahrenheit).
Primer, Paint, Zinc-Chromate, Alkyd Type).

1.2 American Society for Testing and Materials (ASTM) Publications:

Bl17-73 Salt Spray (Fog) Testing.

1.3 American National Standard Institute (ANSI) Publications:

Z 35.1-1972 Specifications for Accident Prevention Signs.

2. APPLICATION: This section applies to all sections of Division 16 of
this project except as specified otherwise in the individual sections.

3. SUBMITTALS: Shop drawings, manufacturer’s data and certificates for
equipment, materials, finish, and pertinent details for each system shall be
submitted and approved before procurement, fabrication or delivery of such
items to the Job site. Partial submittals are not acceptable and such
submittals will be returned without review. Descriptlve data shall be
annotated to show the specific model, type and size of each item the
Contractor proposes to furnish.

3.1 Shop Drawings: The drawings shall be a minimum of 8.5 by 11 inches
in size, except as specified otherwise, and shall include plans, elevations,
and sections of equipment and control spaces identifying and indicating
proposed location, layout, and arrangement of items of equipment, control
panels, accessories, one llne diagrams, schematic diagrams, elementary
diagrams, wiring diagrams, and any other items that must be shown to assure a

coordinated installation. Wiring diagrams shall have their terminals
identified and shall indicate the internal wiring for each item of equipment
and the interconnection between the items. Drawings also shall indicate
adequate clearance for operation, maintenance and replacement of operating
equipment devices. If any equipment is disapproved, drawings shall be revised
to show acceptable equipment and shall be resubmitted.

3.2 Manufacturer’s Data: Information shall be submitted for all
material and equipment as specified in the individual sections that the
Contractor proposes to furnish for accomplishment of the contract work.
Submittals for each manufactured item shall be manufacturer’s descriptive
literature, diagrams, performance and characteristic curves, and catalog cuts,
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