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1. PURPOSE. This advisory circular (AC) explains hOow t 0 compute airport capacity
and aircraft delay for airport planning and design.

2. CANCELLATI ONS. This publication cancels the following FPederal Aviation Adminis-
tration (FAA) Advisory Circulars (ACs):

a. AC 150/5060-1A, Airport Capacity Criteria Used in Preparing the National
Airport Plan, dated July 8, 1968, and

b. AC150/5060-3A, Airport Capacity Criteria Used in Long Range Planning,
dated December 24, 1969.

3. BACKGROUND. Changes in the conposition of the nation's aircraft fleet together
with improvements in air traffic control (ATC) practices have outdated capacity
calculations contained the cancelled ACs. An FAA contractor reexam ned the proce-
dures for determining airport capacity and suggested improvements to update them
This AC implements t hese improvements. In addition, this AC refines definitions of
capacity and delay. CAPACITY is the throughput rate, i.e. the maxi num nunber of
operations that can take place i n an hour. DELAY iS the difference in time between
a constrained and an unconstrained aircraft operation. These definitions take into
account that delays occur because of simultaneous demands on the facility. The
acceptable level of delay will vary from airport to airport.

4. APPLICATION TO AIRPORT DESIGN. To apply these procedures, a reasonable
understanding of the aeronautical activities bei ng conducted at, Ol projected for,
the airport is required. Care shoul d be exercised in using available data so as to
avoid data whi ch represents a level of activity occurring sporadically during the
year ——unless it is intended t0 examine that specific condition. Since few airports
operate at "peak demand" |evels for nore than two or three consecutive, hours in any
one day and demand fluctuates t hroughout a period even as short as one hour, some
delay will occur during a typical hours operations. It is suggested that airport
desi gn-be based on an hourly demand which can be expected.to occur at |east on a
weekly basis.
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6. REFERENCE. Report No. PAA-RD-74-124, Techni ques for Deternining Airport Airside
Capacity and Delay, dated June 1976 is available from the National Technical

I nformation Service (NT1I8), 5285 Port Royal Road, Springfield, Virginia 22161,
t el ephone (703) 557-4650. The NTIS reference Nunber i s AD-A032 475.

FYRVY QR W ¥

LEONARD E. MUDD ,
Director, Office of Airport Standards
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CHAPTER .. AIRPORT CAPACITY AND Al RCRAFT DELAY

1-1. GENERAL. Hourly ai rﬁ)ort capacities and annual aircraft delay canputations are
needed To design and eval uate airport development and improvement projects. The
nethod for conputing airport capacity and aircraft delay is the throughput nethod
provided in this AC

a. Backaround. The throughput method for calculating airport capacity and
average delay per aircraft is derived fromconputer nodels used by the Pederal
Aviation Admnistration (FAA) to analyze airport capacity and reduce aircraft delay.
Cal cul ations of hourly capacity are needed to determne average delay. Since airport
and airport conponent hourly capacities vary throughout the day due to variations in
runway use, aircraft mx, ATCrules, etc., a nunber of calculations may be needed.

b. AC Organization.

(1) Chapter 1 provides an overview of airport capacity and aircraft
del ay anal yses.

(2) Chapter 2 contains calculations for conmputing airport capacity,
annual service volune (asv), and aircraft delay for long range evaluations.

(3) Chapter 3 contains more detailed conputations suitable for a wde
range of airport design and planning applications.

(4) Chapter 4 contains special conputations of capacity relating to:
(i) Periods of poor visibility and ceiling conditions.

(i1) Airports wthout radar coverage and/or an instrument |anding
syst em(ILs).

- (iii) Arports with parallel runways when one runway is linited to use
by small aircraft.

. (5) Chapter 5 identifies computer nmodel s which may be used to further
refine runway capacity and aircraft delay analyses.

~ (6) The appendi ces contain exanpl es applying chapter 2, 3, and 4
cal cul ations.

c. Units. Since FMoperational standards for spacing aircraft taking-off
and landing are in Customary units (feet, knots, etc.), it is expedient to perform
capacity and delay conputations in the same units.

1-2. AIRPORT COMPONENTS.

a. Runway. The termrunway includes the landing surface, plus those portions
of the approach and departure paths used in common by all aircraft.

b. Taxiway. The termtaxiway i ncludes the parallel taxi vvag/_s, entrance-exit
taxiways, and Crossi ng taxi ways, recognizing that a capacity limting condition may
exist where an arriving or departing stream of aircraft nmust cross an active runway.

Chap 1
Par 1-1
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c. (ateGroup. The termgate group identifies the nunber of gates located in
the termnal complex which are used by an airline, or shared by two or more airli-
nes, or other aircraft operating at the airBort on a regularly schedul ed basis. In
nost cases the termnal gates are not used by general aviation aircraft.

1-3. CAPACITYTERMs. The follow ng subpargraphs define terms used herein. Symbols
used in this ACare defined in Appendi x 4, G ossary of Symbols/Terms.

a. Arcraft mix. Arcraft mx is the relative percentage of operations
conducted by each of the four classes of aircraft (A B, C and p). Table 1-1 iden-

tifies physical aspects of the four aircraft classes and their relationship to terms
used in the wake turbulence standards.

Table|-|. Aircraft classifications
Aircraft | max. Cert. T.0. Nunber Wake Tur bul ence
class m ght (IDbs) Engines | (assification

A Single

| 12,500 or less Smal | (s)
B Milti
c 12,500 - 300, 000 Multi Large (L)

]

D over 300,000 | Milti | Beavy (H)

b. Anpual Service Volume (Asv) AsSvV is a reasonable estimte of an airport's
annual capacity. [ accounts for differences in runway use, aircraft mx, weather
conditions, etc., that would be encountered Over a year's time.

city. Capacity (throughput capacity) is a measure of the maximum
nurrber of a rcra peratl ons which can be accommodated on the airport or airport
component | N an hour. Since the capacity of an airport conponent Is independent of
the capacity of other airport conponents, it can be cal culated separately.

d. ceilingand Visibility. For purposes of this AC the terns VFR, IFR, and
PVC are used as neasures relating to the follow ng ceilings and visibilities.

. (1) Visual fiight rule (VFR) conditions occur whenever the eloud ceiling
is at ]lezast 1,000 feet above ground level and the visibility is at |east three sta-
tute mles.

- (2) Instrument flight rul e (IPR) conditions occur Whenever the reported
cloud ceiling is at least 500 feet but |ess than 1,000 feet and/or Visibility is at
| east one statute nile but [ess than three statute mles.

~ (3) Poor visibility and ceiling (PVC) conditions exist whenever the cloud
ceiling is less than 500 feet and/or the visibility is [ess than one statute mile.

e. Delay. Delay is the difference between constrained and unconstrained
operating time.

Chap 1
Par 1-2
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. f. Demand. Demand is the magnitude of aircraft operations to be accamodat ed
in a specified tinme period.

g.Cate. Aqgate is an aircraft parking position used by a single aircraft
| oadi ng{ or unloading passengers, mail, cargo,etc. A parking position which is
regularly used by two aircraft at the same time i S two gates for capacity

cal cul ations.

| 1) Gate type is the size of the gate. A Type 1 gate i s capable of accom-
modating alﬁ aircraft, Tncluding widebodies such as the A- 30%, B-747, B-767, pc-10,

L-1011. A Type 2 gate W || accommodate Only non-w debodi ed aircraft.

(2) Gate mx is the percent of non-w debodied aircraft acconmodated by
the gate group.

. (3) Gate occupancy time isthe |ength of tine required to cycle an
aircraft through the gate.

h  Mx Index. Mx index is a mathematical expression. It is the percent of
Cass Caircraft plus 3 times the percent of Class Daircraft, and is witten:
$(C+3D) .

i Percent Arrivals (PA). The percent of arrivals is the ratio of arrivals to
total operations and is computed asfollows:

- A+k (T&G
Percent arrival g = K-T&-"l-mc)T x 100, where

A = nunber of arriving aircraft in the hour
DA = nunber ofdeparting aircraft in the hour
T&G = nunber of touch andgo's in the hour

. j. Percent Touch and Go's. The percent touch and go'sis the ratio of |andings
with an imedrate takeoff to tofal operations and is cauputed as fol | uws:

-~

. TG
Percent t ouch and go' 8 = ﬁ{m)x 100, where

A = nunber of arriving aircraft in the hour
DA = nunber of departing aircraft in the hour
T&G = nunmber of touch and go's in the haur

Touch and go operations are nornal |y associated with flight training. The nunmber of
these operations usually decreases as the nunber of air carrier operations increase,
gs demand for service approaches runway capacity, or as weather conditions
eteriorate.

k. Runway-use Configuration. Ranway-use configurationis the nunber,
location, and orientation of the active runway(s) , the type and direction of
operations , and the flight rules in effect at a particular time.

Chap 1
Par |-3
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1-4. CAPACITY, pemanp, DELAY RELATIONSH PS, As demand approaches capacity, indivi- =
dual arrcraft de& 1s Increased. Successive hourly demands exceeding the hourly
capacity resultin unacceptable delays. when the hourly demand is less than the
hourly capacity, aircraft delays will still occur if the demand within a portion Of
the tine interval exceeds the capacity during that interval, Because the magnitude
and scheduling of user demand isrelatively unconstrained, reductions in aircraft
del ay can best be achi eved through airport inprovenents which increase capacity.

Chap 1
Paral -4
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CHAPTER 2. CAPACITY AND DELAY CALCULATIONS FOR LONG RANGE PLANNING

2-1. GBNERABpter contains calculations for determininghour |y airport capacity, ASV, and aircraft delay
for long-range airport planning. Appendix 1 contains examples of these calculations. When more precise results are

required, or if the conditions differ significantly from the assumptions described in the following paragraphs, apply the
calculations found in subsequent chapters.

2-2. CAPACITY ASSUMPTIONS. Hourly VFR and IFR valuesin figure 2-1 are based on runway utilizations which
produce the highest sustainable capacity consistent with current ATC ties and practices. These values are representative
of typical U.S. airports having similar runway-use configurations. VFR and IFR hourly airport capacities in figure 2-|

are based on the following assumptions:

a  Runwav-use Configuration. Any runway layout can be approximated by one of the 19 depicted runway-use
configurations. Multiple arrival streams are only to parallel runway configurations.

b.  Percent Arrivals. Arrivals equal departures.
c.  Percent Touch and Go's. The percent of touch and go’s is within the ranges in table 2-1.

d.  Taxiways.a full-length paralel taxiway, ample runway entrance/exit taxiways, and no taxiway
crossing problems.

e.  Airspace Limitations There are no airspace limitations which would adversely impact flight operations or
otherwise restrict aircraft which could operate at the airport. Missed approach protection is assured for all converging
operations in IFR weather conditions.

f.  Runpway Instrumentation The airport has at least one runway equipped with an ILS and has the necessary
ATC facilities and servicesto carry but operationsina radar environment. For independent operations, 3,400 feet
separation requires Precision Runway Monitor (PRM) equipment with high update radar. If PRM equipment is not
available, independent operations will require 4,300 feet separation.

Table 2-1. Assumptions incorporated in figure 2-|

Demand Ratios ‘

Mix Index Percent Percent . R

%(C+3D) Arrivals Touch & Go —Annual Demand__ Av. Dailv Demand
Av. Daily Demand* Av. Peak Hour Demand*

0-20 50 0-50 290 9 ‘
2 1-50 " 0-40 300 10 ‘
51-80 n 0-20 310 11 ‘
81-120 " 0 320 12 ‘
121-180 " 0 350 14 l

* |n the peak month

2-3.  ASV_ ASSUMPTIONS. The ASV vauesin figure 2-1 are based on the assumptions of paragraph 2-2, table 2-1,
and thefollowing:

a  IWRathesather conditions occur roughly 10 percent of the time.

Chap 2
Par 2-1 5
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b.  Runwav-use Confjeuration Roughly 80 percent of the time the airport is operated with the runway-use
configuration Which produces the greatest houriy capacity.
24. AIRPORT CAPACITY AND ANNUAL SERVICE VOLUME. Calculate the approximate hourly capacities and

the ASV asfollows:

a.  Determine the percentage of aircraft classes C and D using, or expected to use, the airport.

b Select the runway-use configuration from figure 2-1 that best represents the airport. Runway-use
configurations 9 through 19 show by means of arrows the predominant direction of runway operations. When no direction
is specified, the direction of operation is not critical. Runway-use configurations 14 through 19 indicate by dashed lines
the limit of the range of runway orientation. For airports having three or more runway orientations (consider parallel
runways as one runway orientation), identify the two-runway orientation that is operated most frequently. To adjust for
staggered threshol ds see paragraph 4-6.

c.  Cdculatethe mix index.

d.  Read the approximate VFR and IFR hourly capacities and the ASV directly from figure 2-1.

25. AIRCRAFT DELAY. Calculatetheaircraft delay asfollows:

a  Estimate annual demand using current or historical information or projections of future traffic.

b.  Caculatetheratio of annual demandto ASV.

c.  Obtain average delay per aircraft from figure2-2. The upper portion of the band applies to airports where
air carrier operations dominate. The full width of the band applies to airports where general aviation operations dominate.
Delays 5 to 10 times average could be experienced by individual aircraft.

d.  Calculate total annual aircraft delay asthe average delay multiplied by the annual demand.

26 AIRPORT DESIGN COMPUTER MODEL. TheAirport Design Computer Model capacity and delay outputs are
the ‘ same as those obtained from this chapter. Thecomputer model coversthe samerunway-use configurations and traffic
mixes as figure 2-1.

a  ERfmeDabanputer model requires the following:

(1) The percentage of operations by aircraft weighing more ‘than 12,500 pounds but less than 300,000
pounds with respect to the total number of aircraft operations.

(2) The Percentage of operations by aircraft weighing more than 300,000 pounds with respect to the total
number of aircraft operations. i

(3) Thetargeted level of annual operations (the demand).
(4) The predominate operations (either air carrier or general aviation).
b.  Qutput. The Airport Design model lists the runway-use configurations in rank order of capacity and least
" delay. Other considerations (project costs and/or land availability) may preclude the selection and development of the

highest ranking runway-use configuration (normally configuration No. 8). Table 2-2 illustrates a typical airport capacity
and delay printout. Figure AS-13 illustrates a printout of the runway-use configuration sketches.

Chap 2
Par 2-4
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Table 2-2. Typical airport capacity and delay printout

Al RPORT CAPACITY aND DELAY DATA

C = Percent of airplanes over 12,500 1lbs but not over 300,000 lbs . 55
D= Percent of airplanes over 300,0001bs . . . . . . . . . . . . . 4
‘Mix Index (C+3D) - . -« « o e e e e 67
Anénud demand . . . . . . . . . . . . . . . . . . . . . . . .. . .. 220,000

Air carrier operations dominate

Al RPORT CAPACI TY AND DELAY FOR LONG RANGE PLANNI NG

Rati o of Aver age
Runway-use Capacity Annual Delay per M nutes of
Confi guration ASV Demand Aircraft Annual Delay
to Asv
( Sket ch) (Ops/Hour) (M nut es) (000)
No. VFR |FR Ratio Low High Low Hi gh
8 242 111 515, 000 0.43 0.3 0.4 66 88
7 184 111 455,000 0. 48 0.3 0.5 66 110
4 126 111 305, 000 0.72 0.7 1.1 154 242
12 126 111 305, 000 0.72 0.7 1.1 154 242
6 184 65 290, 000 0.76 0.8 1.2 176 264
5 171 65 285, 000 0.77 0.9 1.3 198 286
3 126 65 275, 000 0. 80 1.0 1.5 220 330
11 126 65 275, 000 0. 80 1.0 1.5 220 330
16 164 56 275, 000 0. 80 1.0 1.5 220 330
18 164 56 275, 000 0. 80 1.0 1.5 220 330
19 158 56, 275, 000 0. 80 1.0 1.5 220 330
13 145 56 270, 000 0.81 1.0 1.5 220 330
2 121 56 260, 000 0.85 1.1 1.7 242 374
10 121 S6 260, 000 0. 85 1.1 1.7 242 374
17 121 56 260, 000 0. 85 1.1 1.7 242 374
14 85 56 220, 000 1.00 2.3 3.5 506 770
1s 82 56 215,000 1.02 2.6 4.0 572 880
9 77 56 215, 000 1.02 2.6 4.0 572 880
1 63 56 205, 000 1.07 3.6 5.7 792 1254
2-7.  COST OF AIRCRAFT DELAYS A major factor which influences adecision to proceed with a project is the

benefit versus the cost of the improvement: The airport capacity and aircraft delay computations operate on the premise
that individual aircraft within the broad aircraft classes A, B, C, and D (Seetable|-1) have comparable service times.
A cost computation however requiresa more refined breakdown of aircraft types and usages. -

a.  Delay Codts. The per minute costs of figure A5-12 are conservative estimates and are based on the best data
currently available. The costs represent a reasonable estimate of crew, fuel and maintenance costs for operators of air
carrier and air taxi aircraft, and fuel and maintenance costs for operatorsof general aviation aircraft. Other datasources
may be used in the calculation of savings. When other data sources are used, document the data source as well as the
rationale used to allocate delay savings among the cost classes being identified.

b.  Edtimating Savings. Appendix 1 contains an example for calculating the savi ngs associated with the reduced
aircraft delays based on the figure A5-12 aircraft groupings and estimates of delay costs. Figure A5- 12 is the form used
inthis calculation.

Chap 2
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Hourly Annual
Capacity Service

_ _ Mix Index Ops/Hr Volume
NO. Runway-useConfi guration $(C+3D) VFR IFR Ops/Yr
1. — : 8 ez 29 9§ S¥  230,00C

21 =z s¢ 74 s7 19s,qQqQ0

51 == 8¢ 63 11 202,3C2

81 &= 120 SS 53 210,QGC0

121 ==z 139 s1 %0 240,000

2. g == 20 1$7 S§ 355,000

—_ = : 2L == =g 148 57 27%,0G0Q

738G +z 2493’ 31 =5 8¢ 121 Sé 26C.,Caq

v 8L to 120 195 59 285,000

121 == 18¢ 94 80 34Q,00Q¢

3. , a so 20 197 62 335,000
K 21 tc Sa 149 63 285,063

2500 * 1o 3399’ or 4299 ** S1 =c 80 126 65 275,000

v ' 8l &o 120 111 70  200,0C3

—— 121 =g 18¢ 183 75 365,063

4, — ‘ Q ec 20 187 119 370,000
A . 21 ta S0 14§ 113 320,049

3400+ or 4300° + . - S1 =c 80 126 El1  3@%,900

81 ®e 120 111 10s 313,900

-—— : 121 =c 180 183 99 370,909

5. _— ] a te 20 295 62 385,090
700" *es 2499 2L to so 213 63  13a5,04d

—_ = ; SL to 8o  L7L 63 285,000

700° +o 2499’ 8L ©o 120 149 70 310,000
T 121 ws 18¢C 129 75 375,00QQ

* Staggered threshold adjustments may apply, see paragraph 4-6.
** Refer to paragraph 2-2.f.

Figure 2-1. Capacity and ASV for long range planning
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12/1/95
No. Runway-use Confi guration
6. <= i
700'£tcg499
2500' * to 3399’ or 4299" **
B B = I
7. o —— T
700" to 2499
- 3
3400'- or 4300'+ ™
S T
— ]
T e
3400+ 0r 4300 + " — X T ———1
e ]
700" to 2499°
N 3
N
9. 1 1
10.

-—r——r—— !
700" ko 2499'* \_
=

= \\ ‘

M x | ndex
3 (C+3D)

g to 20
21 to SO
51 to 80
8l to 120

121 to 180

0 to 20
21 to s0
51 to 80
81 to 120

121 to 180

0 to 20
0% tote 80

81 to 120
121 to 180

o 20
21 to 50
51 to 80
81 to 120

121 to 180

0 to 20
21 to so
51 to 80
81 to 120

121 to 180

*  Staggered threshold adjustments may apply, see paragraph 4-6.

** Refer to paragraph 2-2.f.

Figure 2-1 .Capacity and ASV forlong range planning (cont.)
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Hour | y
Capacity
Cps/Hr
VPR IFR
295 62
219 63
184 65
161 70
146 75
29s 119
219 114
184 111
161 117
146 120
394 119
290 114
242 111
210 117
189 120
98 59
7 57
77 56
76 59
72 60
197  s9
14s 57
121  seé
105 59
94 60

Annual
Servi ce
Vol une

Ops/Yr

385, 000
310, 000
290,000
315,000
385, 000

625, 000
475, 000
455, 000
510, 000
645, 000

715, 000
550,000
515,000
565, 000
675, 000

230, 000
200, 000
215,000
225,000
265, 000

355, 000
275,000
260, 000
285, 000
340, 000
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Hourly Annual
Capacity  S&vice
M X Index Ops/Hr Vol une

No. Runway-use Configuration $(C+3D) VFR IFR Ops/Yr
N\

11. _.__S_\ 0 to 20 197 62 355,000

= oo d T S ' 21 to so 149 63 285,000

2500 * tX—F= 1 51 to 80 126 65 275, 000

% 111 70 300,000

g wh WM 183 75 365,000

12, & 0to 20

197 119 370,000

21 to so 149 114 320,000

3400 + or 4300 + ** 51 to 80 126 111 305,000
- 81 to 120 111 105 315,000

N — —
& 121 to 180 103 99 370,000

N\
N\
13. é_; 0t020 197 59 355,000
B

. 21 to50 147 57 275,000
700" to 2499' \N\_ \\_ 51 to 80 145 56 270,000

—— 81 to 120 138 59 295,000
121 to 180 125 60 350,000

——

"700' to 2499

14, 0 to 20 150 59 270,000
21 to 50 108 57 225,000
51 to 80 85 56 220,000
81 to 120 ©77 59 225,000
121 to 180 73 60 265,000
-
1s. ! J 0to20 132 59 260,000

21 to so 99 57 220,000
51 to 80 82 56 215,000
81 to 120 77 59 225,000
121 to 180 73 60 265,000

\
NN
A

>
4

* Staggeredthreshol dadj ust ment s may apply, see par agr aph 4-6.
** Refer to paragraph 2-2.f.

Figure 2-1. Capacity and ASV for long range planning (cont.)
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Hourly Annual
Capacity Servi ce
Mix | ndex Ops/Hr Vol ume

No. Runway- use Configuration % (C+3D) VFR IFR Ops/Yr
———
TR :
1s6. 700° ;? 2499° Oto 20 295 59 385,000

21 to so 210 57 305, 000
51 to 80 164 56 275, 000
81 to 120 146 59 300,000
121 to 180 129 60 355,000

17. 700" o 2499 —_ 0 to 20 197 59 355,000
. 21 to so 14s 57 275,000

51 to 80 121 56 260,000
81 to 120 10s 59 285,000
121 to 180 94 60 340,000

* \-

]
18. to 20 301 59 385,000
to 50 210 57 305,000
to 80 164 56 275,000
to 120 146 59 300,000
+o 180 129 60 355,000

700" to 2499

_r_..1= §
19. 700' to 2499 o 0to 20 264 59 375,000
Sl == 1 21to so 193 57 295 000

51 to 80 158 56 275,000
81 to 120 146 59 300,000
121 180 129 60 355,000

-700" to 2499

Figure 2-1. Capacity and asv for long range planning (cont.)
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PVZRAGE DELAY PER AIRCRAFT

12/1/95
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T —

Il
dn

-

C

[

0203 0’-l .5 06 07 0.8 0.8 1.C 1.1

RATIO OF ANNUAL DEMAND TO ANNUAL SERVICE VOLUME

Figure2-2. Average aircraft delay for longrangeplanning
Chap 2
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‘CHAPTER 3. AIRPORT CAPACITY AND AIRCRAFT DELAY CALCULATIONS
3-1. GENERAL. This chapter contains instructions for calculating hourly capacity,
asv, and aircraft delay for a wide range of runway-use configurations and opera-
tional alternatives.

a. Capacity Calculations.

ﬁl% Hourly capacity of the runway conponent.
2) Hourly capacity of the taxiway canponent.
53) Hourly capacity of gate group components.
4) Arport hourly capacity.

(5) ASV.

b. Delay Calculations.
(1) Hourly delay.

(2) Dai |y del ay.
(3) Annual del ay.

Figure 3-1 provides a checklist of the datarequired for these cal cul ations.
Appendi x 2 contains exanples of these calcul ations.

3-2. HOURLY CAPACITY OF THE RUNWAY COMPONENT. BExcept for situations involving PVC
conditions, an absence of radar coverage or ILS, and airports with parallel runways
when one runway is limted to use by small aircraft (all of which are covered in
chapter 4), calculate the runway conmponent hourly capacity as follows:

a. Select the runway-use configuration in figure 3-2 which best represents
the use of the airport during the hour ofinterest. To adjust for staggered
threshol ds, see paragraph 4-6.

b. Identify fraa figure 3-2 the figure nunber for capacity (for c*, T, and E).

c. Determne the percentage of Cass C and D aircraft operating on the runway
component and cal cul ate the m x i ndex.

d., Determne percent arrivals (PA).
e. Determne haurly capacity base (c*).

L. Determine the percentage of touch and go operations during VPR operations
and determine the touch and go factor (). During | FR operations, T will be 1.00.

g. Determine the [ocation of exit taxiways (neasured fromthe threshold at
the approach end of the runway) and determne the exit factor (B).

h. Calculate the hourly capacity of the runway component by the follow ng
equati on:

Hourlycapaci ty ofthe runway component = C*+T-E

Chap 3
Par 3-1 13
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QUTPUT

1. Hourly capacity of runway
component
See: paragraph 3-2
appendi x 2 (figure A2-1)

2. Hourly capacity of taxiway
conponent
See: paragraph 3-3
appendi x 2 (figure a2=2)

3. Hourly capacity of gate group
conponent s
See: paragraph 3-4
appendi x 2 (figure a2-=3)
4, Arport hourly capacity
See: paragraph J30-5_
appendi x 2 (figure A2-4)

service vol une
paragraph 3-6
appendi x 2(figure a2-5)

5. Annual
See:

6. Hourly delay to aircraft on rumy
conponent
See: paragraph 3-7
appendix 2 (figure A2-6)

7. Daily delay to aircraft on rumy
component
See: paragraphs 3-8 and 3-9
appendi x 2 (figure8 a2-7,
and A2-8)

8. Annual delay to aircraft on runway

component
See: paragraph 3-10
appendi x 2 (figure A2-9)

Data Sources:

—“ Do oOooTwe
. [ ] [ I

9/23/83

| NPUT NEEDED
Ceiling and visibility (VFR IFR or
PVC) _ _
Runway-useconfiguration
Aircraft mx
Percent arrivals

Percent touch and go
Bxit taxiway | ocat i ons

| nt er sect i ngtaxiwaylocation
Runway Operationsrate
Aircraft mx on runway being
crossed

Number and type of gates in each
gate group

Gate m X .

Gate occupancy times

Capacity outputs from1, 2, and
3 above

Hourly capaci ties of runway component
Occurence 0f operating conditions

Hourly denand
Bourly capacity of the runway

component
Demand profile factor

Bourly del ay
Bourly demand
Hourly capacity

Annual demand

Daily del ay

Hourl'y demand

Hourly capacities
Percent VFR/IFR CONdi ti ons
Runway-useconfi guration

NatTonal O 1 natiC Center, Asheville, North Carol i na

Air Traffic Control Tower records

Offical Airline Guides
Airport Management
Observations

Fi gure 3-1.

14

| nformati on required for capacity and delay calculations

Chap 3
Par 3-2
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3-3. HOURLY CAPACITY OF THE TAXIWAY COMPONENT. Calculate the hourly capacity of a
taxiway component as follows:

a. Determine the di Stance fromthe runway end (start of takeoff roll) to the
taxiway crossing.

b. Determne the runway operations rate, i.e., the demand being acconmodated
on the runway being crossed.

c. Calculate the mix i ndex of the runway bei ng crossed.
d. Determne the hourly capacity of the taxiway Crossing.

. (1) use figure 3-66 when the crossed runway accommodates arrivals or
m xed operations.

(2) Use figure 3-67 when the crossed runway acconmodates only departures
and touch and go's.

3-4. HOURLY CAPACITY OF GATE GROUP COMPONENTS. Calculate the hourly gate group
capacities as follows:

a. Determne the number of gate groups and the number of gates in each gate
group.

b Determnethe gate mx, i.e., the percent of non-w debadied aircraft using
each gate group.

. c. Determne the percentage of gates in each gate group that can accommodate
Wi debodi ed aircraft.

d. Determne for each gate group the average gate occupancy tine for wide-
bodi ed and non-wi debodi ed aircraft.

e. When W debodied aircraft are served, calculate the gate occupancy ratio
(R) by the follow ng equation:

R = Average gate OCCUpancy time for w debodi ed aircraft
Average gate OCCUpancy time for non-w debodied arrcraft

Wien wi debodied aircraft are not served, R equals 1.00.
fo. Calculate the hourly capacity of each gate group by use of figure 3-68.

3-5. AIRPORT HOURLY CAPACITY. Calculate the airport hourly capacity as follows:

a. Calculate the hourly capacities of the runway, taxiway, and gate groups
conponents and determne the hourly demands on each.

b. Calculate the demand ratio for each cauponent by dividing the conponent
demand by the runway conponent demand.

Chap 3
Par 3-3 15



AC 150/5060-5 9/23/83
. c. Calculate the conmponent quotients by dividing each components capacity by
its demand ratio.

. d ldentify the airport hourly capacity, i.e., the |owest quotient calculated
in c above.

3-6. ANNUAL SERVICE VOLUME (AsV). Calculate the ASV as foll ows:

ol a. Calculate the. weighted hourly capacity (G, for the runway component as
ol | ows:

(1) Identify the different runway-use configurations used over the course
of a year.

(2) Determine the percent of time each runway-use configurationis in
use (Py t hrough Pp). Include those times when the hourly capacity is zero, i.e.,
the weather condifions are bel ow airport mninmums or the airport is closed for other
reasons. If a runway-use configuration is used |ess than 2 percent of the tine,
that tine may be credited to another runway-use configuration.

(3) Calculate the hourly capacity for each runway-use configuration
(cy through cp) .

(4 Identify the runway-use configuration that provides the maximm capa-
city. Cenerally, this configuration is also the configuration most frequently used.

) Divide the hourly capacity of each runway-use configuration by the
hourly capacity of the runway-use configuration that provides the maximum capacity.

~ (6) Determine the asv weighting factor (Wy through W) for each runway-
use configuration from Table 3-1.

Table 3-1. ASVwWeighting Factors
Percent of WeightingFactors
Maximum VFR IFR
capacity Mix Index |Mix Index | Mix Index
(0-20) (21-50) (51-180)
91+ 1 1 1 1
El-90 5 1 3 5
66-80 15 2 8 15
51-65 20 3 12 20
050 25 4 .16 25 |

chap 3
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9/23/83 AC150/5060-5
(7) Calculate the weighted hourly capacity (G, of the runwaycomponent
by the follow ng equation:

3 (P1°C3°Wy) +(P2°CaW3) +...+(Py*Cph*Wp)
G (P °Wy) +(Pa°W3) +...+ (P, W)

b. Calculate the ratio of annual demand to average daily demand during the
peglk mgn;h (D). Typical annual demand to average daily demand ratios are provided in
tanle 3-2.

~¢c. Calculate the ratio of average daily demand to average peak hour demand
during the peak month (H). Typical average daily to average peak hour demand ratios
are provided in table 3-2.

Table 3-2. Typical Demand Ratios

M x I ndex Daily (D) Hourly (H)
020 280- 310 7-11
21-50 300- 320 10-13
51- 180 310- 350 11-15

d. Calculate asv by the fol | owi ng equation:
ASV = Cy,°D°H

3-7. HOURLY DELAY TO AIRCRAFT ON THE RUNWAY COMPONENT. Hourly delay cal cul ations
described in this paragraph apply to t hose hours when the hourly demand does not
exceed the hourly capacity of the runway conponent. FOr those hours when the hourly
demand exceeds the hourly capacity ofthe runway component, paragraph 3-9 cal cul a-
tions apply. Calculate hourly delay as follows:

a. Calculate the hourly capacity of the runway component for the specific
hour of interest.

b. Ldentify from figure 3-2 the figure nunber for delay (for the arrival
del ay index (apI) and the departure del ay i ndex (ppI)).

C. ldentify the hourly demand (HD) and the peak 15 minute demand (Q)
on t he runway component.

d. Calculatetheratio of hourly demand to hourly capacity (D/C).

e. Determne the arrival delay i ndex (ADI) and departure delay index (DDI).

Chap_3
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f Calculate the arrival delay factor (ADF) and departure delay factor (DDF)
by the f&ow ng equations:
ADF = ADI-(D/C)
DDF = DDI-(D/C)
g. Calculate the demand profile factor (DPF) by the following equation:

1000
DPF BD

NOTE: Airports with a high percent age of air carrier activity nor mal | y have a DPF
of 50 percent. Airports with a high percentage of generalaviation activity nor-
mal |y have a DPF in the 30 to 35 percent range.

. h  Calculate the average delay for arriving aircraft (DAHA) and departing
aircraft. (paHD) figure 3-69.

i. Calculate hourly delay (DTH) by the following equation:
DTH = HD(PA-DAHA+(100-PA) *DAHD) /100

3-8. DAILY DELAY TO AIRCRAFT ON THE RUNWAY COVPONENT WHEN THE DY C RATIO IS 1.0 OR
LESS FOR EACH HOUR. Calculate the daily delay as follows:

d. For each hour, calculate the hourly delay to aircraft on the runway
conponent .

b. calculate the delay for the time period in question by summing the delay
for each of the hours.

3-9. DAILY DELAY T0 Al RCRAET ON THE RUNWAY COVPONENT WHEN THE D/ C RATI O | S GREATER
THAN 1.0 FOR ONE OR MORE HOURS. Calculate the daily delay as follows:

a. Identify the saturated time peri ods. A saturated period consists of
the consecutive hours when demand exceeds capacity (termed the overload phase) plus

t he subsequent hour (s) required to acconmopdat € the residual demand (termed the
recovery phase).

b. For each saturated period (Overl oad plus recovery phase) , cal cul ate the
del ay t 0 aircraft as follows:

(1) Determine the duration of the overload phase.

(2) Calculate the hourly AD/C ratio during the overload phase, i.e., the
sum of the hourly demands during the overload phase divided by the sum of the hourly
capacities during the overload phase.

(3) Deternine the percent of arrivals (PAS) for the saturated (overload
pl Us recovery) period.

(4) Determ ne the ADI and the DDI for the saturated (overload pl us
recovery) period.

Chap 3
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~ (5) Calculate the arrival delay factor (apr) and departure delay factor
(DDF) using the follow ng equations:

ADF = ADI-(AD/C)
DDF = DDI- (AD/C)

(6) Determne the average delay per arrival (DASA) and per departure
(DASD) during the saturated (overload plus recovery) period from figure 3-70.

. (7) Calculate the delay in the saturated period (pTs) by the following
equation:

DTS = (HD;+HDy+...+HDp) * (PAS*DASA + (100-PAS) DASD) /100, Wher e
HD; through BD, = Hourly demand during hours 1 through n of the saturated period.

c. Determne for each unsaturated hour the delay in accordance with the proce-
dures in paragraph 3-8.

el d Calculate the total daily delay by sunmng the saturated and unsaturated
el ay; .

3-10. ANNUAL DELAY TO AIRCRAFT ON THE RUNWAY coMpoNENT. The fol | owi ng procedure
uses 24 representative days, one VFR and one [FR Tor each calander month. O her
increments of time may be selected. [If the airport has considerable fluctuation in
operations dur i r\ll%the week, or if a nore precise delay determnation is needed, one
representative VFR and one representative IFR day should be used for each day of the
week. Variation in seasonal traffic will require repetition of these conputations
for each season. Airports which have consistent patterns of operations throughout
the week and year require fewer conputations.

a. Convert annual demand to average day demand for each nonth.

(1) Distribute the annual demand to the 12 cal endar months to account for
seasonal variations in traffic.

(2) Dpevelop average day demand by dividing the monthly demands by the
nunber of days in the respective nonth.

i OIb Adj ust the average day demand to account for differences in VFR and IFR
emand. .

(1) Determine from weather records the percent of the tine that IFr and
PVC operating conditions prevail (S$IFR).

(2) Determne from traffic records the percent IFR (and PVC) demand to
VFR demand ($IFR denand).

Chap 3
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(3) Calculate the representative VFR day demand (VFR demand) and repre-
sentative IFR day demand (IFR demand) by the follow ng equations:

- (Average day demand)
VFR demand = 7 3TPR(1-$1FR demand/100)/100

| FR demand = VFR demand . $IFR demand/100

c. From historical data, develop a breakdown of hourly demand for the repre-
sentative day(s).

d. Calculate the representative daily delays.

e. Determne nmonthly delay by nultiplying the representative daily delays by
the nunber of days it represents and summng these quotients.

f. Sumthe nonthly delays.

3-11. 'HOURLY DEMAND CORRESPONDING TO A SPECIFIED LEVEL OF AVERAGE a%x_.z DELAY.
Determne the hourly demand which corresponds to a stipulated average level of delay
by trial and error, i.e., using a graphical plotting of delay versus demand.

Cha;
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HOURLY CAPACITY BASE c¢*
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(OPERATIONS PER HOUR)
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(=)

HOURLY CAPACITY BASE (C*)

2

0
0 20 40 60 80 100 120 140 160 180
MIX INDEX -- PERCENT (C+3D)

TOUCH &

Percent
Touch & Go

GO FACTOR T
N x | ndex--

percent (C43D) TOUCH &« GO PACTOR T

oto 180 00
10 oto 70 04
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30 oto 40 20
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LK

X E =Hourly Capacity

i

1
2.

EXIT FACTOR E

To determineExit Factor E:

Determine exit range for appropriate mixindex from table bel ow

Por arrival runways, determine the average nunber Of exits(N) which
are: @Wthin appropriate exit range, and (b) separated by at
least 750 feet

If Nis 4 or more, Exit Factor= 1.00

If N 4s | ess than 4, determine exit Factor from table bel ow for
® ppropriate mix index and percent arrivals

N x

Percent (C+3D)

Exit Range T _FACTOR

I néx- - (Feet fron | A00ATT] 508 [Arrivals

E
B0B JA T1Val s
7

threshold) N O[ n=1] NO w b~ N=1

0
21
51
81

2000 to 4000 7210.87 0.86 94
0.84]0.93
0.83 91
0.88 94

0.91 96

0.67
0.72
0.73
c.77
0.79

to 20 0.84
to so
to 80
to 120

to 180

3000 to
3500 to
5000 to
5500 to

0
5500 0.79]0.86
6500 [0.79]0.86
7000 |0.820.89
7500 ]0.86 |0.94

Floure 3-3,

HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NoOsS.: 1,54

For YFR conpITIONS

HOURLY CAPACITY BASE C*
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b

—
[

(OPERATIONS PER HOUR)

HOURLY CAPACITY BASE (C*°

2040 60 80 100 120 140 T6U 180
MIX INDEX -- PERCENT (C+3D)

TOUCH & GO FACTOR T

T=1.00

L2

=

X T X = Hourly Capacity

E
P 3

EXIT FACTOR E

To determine &it Factor E:

1
2.

3
4.

If N

Determine eXit range for appropriate mx index fromtable bel ow

Por arrival runweye, deternmine the average nunber OF exits(N) which
are: (a) within appropriate exit range, and (b) separated by at
least 750 feet

is 4 or more, Exit Factor = 1.00

If N ie less than 4, determ ne Exit Factor
[ ] pproprlate mix index and percent arrivals

from tabl e relow for

M x | ndex--
Percent (C+3D)

EXIT FACTO E

408 JArrival8 | 508 [Arrd
N=0 Nen

Exit Range

(Feet from
t hreshol d)

als | Arrivals
NeZ Nwl § Ne2
or 1] or 3

0
21
51
81

121

2000 to
3000 to
3500 to
5000t o
5500 to

4000
5500
6500
iooo
7500

to 20
to S0
to 80
to 120
to 180

5.0 T16.73]0. %0
LEE LR 21083 0.9!‘
L0 84l .92
©.u7]0.34

0.93]6.97)

[0.62

0.72
0.75

0.80 *.R7|N.34
0.94
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HOURLY CAPACITY BASE C*
220
2008+
EN L PERCENT ARRIVALS
180 [
T
£ 1608 /
3 I
w > -
g 5140 s
=i ,
23 N il
Skl 40
> g_-' Pt} - s
28 8 50
£ 60
60 i :
[
Ty i1 !
40
2
0 20 40 60 80 100 120 140 160 180
MIX INDEX -- PERCENT (C+3D)

9/23/83

TOUCH & GO FACTOR T
Per cent Mix Index--
Youch & G0 [ Percent(C+3D) TOUCH &« GO FACTOR T
0 0 to 180 1.00
1 to 10 oto 70 1.03
11 to 20 0to 70 1.05
21 to 30 0 to 40 1.08
31 to 40 0to 10 1.15
41 to so 0 to 10 1.20

=2

X T X E =Hourly Capacityl

c.

EXIT

Factor E:

FACTOR E

To determine Exit

1. Determine exit range for appropriate mix Index from table below

2. For arrival runways, determine the average nunber of exits(N) which
are: (a)_Within appropriate exit range, and (b) separated by at
least 750 feet .

3. If N s 4 or nore, Exit Factor = 1.00
4. If N is lessthan 4, determine Bit FACTON fromtable bel ow for

appropriate nix index and percent arrivals
Exit Range EXI|T FACTQR E

P:lx Index;- (Feet from 408 ArriJal8 | 508] Arrijals | 60 A|Arrivals
rcent(C+3D) [ ehreshold) [N O nel| N2 N O n=l N2 N O NT [N2
or 3 or s ors

00 20 2000 to 4000 J0.62[0.79]0.90]/0.62]0.79]0.90[0.62]0.79]0.90
21 to 50 3000 to 5500 |0.72]0.83]0.93/0.72/0.83/0.93]0.72]0.83]0.93
51 to 80 3500 to 6500 J0.75/0.84f0.92f0.75[(0.84f0.92]0.750.84f0.92
81 to 120 5000 to 7000 |0.80/0.87|0.94|/0.80[0.87]0.94(0.80]0.87]0.94
121 to 180 5500 to 7500 J0.85]0.9610.98/0.83/0.93/0.97]0.830.930.97,

FIGURE 3-5,
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HOURLY CAPACITY BASE

60}
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2

0
0 20 40 60 80 100 120 140 160 180
MIX INDEX -- PERCENT (C+3D)

.
e > x

2 Y
HOURLY CAPACITY OF RUNWAY-USE DIAGRAM No.jFOR JrRCOND\TIONS.

TOUCH & GO FACTOR T

Per cent Mix Index--

Touch & Go | Percent(C+3D) TOUCH '« GO

FACTOR T

o 0 to 180 .00
to 10 0 to 70 02
20 oto 70 04
30 0 to 40 08
40 0 to 10 13
to so 0to 10 17

E =Hourly Capacity

Z 3

EXIT

1o_Oeterming exie Factor &
1. Determine exit range for appropriate mx index from table bel ow

2. ror arrival runways, determine the average nunber of exits(N) which
are: (a) Within appropriate exit range, and (b) separated by at
least 750 feet
If N g8 @ Oor nore, Exit Factor = 1.00

If N isless than 4, determne Exit Factor from table below for
appropriate ni X index and percent arrivals

FACTOR E

Exit Range
Mix Index-- (Feet  from
Pe 3D, hreshold)

EXIT FACTOR E

40\ Arrivals | 508 Arrivals | 60% Arrivals

N=Q | N=1 | N=2 | N=0 | N=1] Nw2 | N=0 | N=1 | ¥=2
or 3 or 3 or 3

2000 to 4000 To7620.79§0.90[0.6210.79(0.90 [0.62 J0.73 {0.90
3000 to 5S0C jg 72fn.8306.93|0.721n.830.9:jo.72fo.R2]0.95
3500 to 6500 10.7570.84%0.9270.750.8al0.92"0. 754 wslg s,
5000 to 7000 .80 p. 87 (0.94

0.80 Jo.870.94 0.80 f o7
5500 to 7500 Jo.830.93]0.97 f0.83 [0.93 [0.97 Jo.a3

0.94
193 §0.97

F 1 GURE 5-0.
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ROURLY CAPACITY BastE C*

L J
TILIM 4 33 FAITIR T
-
29 ..o
‘ t l ‘ : 3 1.2
i 3 L.35
290 T 3 1.8
— SERCENT ARRIVALS 32 e <0 3 10 Lot
180 l , 41 ze 50 30 i 1.4
¥
> [T 1] = 3
[PV ‘
@ R
E l l‘l’MC’ X T x E = Hourly Capacity
- *
2 2 M0 S
- . .
P gune . Rsanal EXIT FACTOR E
=12 1 \VEERSE!
L 5 ; : %; ‘-—il TO secarntne zxi: FACLON ¢
% :.qn JRA H 1. Oecermine exit range N OI appropriate mix incex from-acleveiow
s - 2. ¢SS0 @ rival rum s, 3 1, .1 umber o9f 1e3(N; «rics
hat f‘ lf‘:: (a) wrzlgantn ‘Kﬁpr‘oﬁﬁ?ﬁf@ ::x: .::::fqand (b). 'npar::ngaay‘:;r ?
> least 730 feet
%S 30 3. If£Nisd4 or more. Exit Faczor = 1.30
< T T 4. If N is less znan 4, letermine Zxi: Faczor from cable Seiow f=r
p=—a ® pproprtaw mix {ndex and percent arrivals
6
Zxit Ramae £X:IT FACTOR L
Mix Index-- | (peec from [ OV Arrivais . 10V Afrcvais | 50V Arriva.s
4 Percent(Ct D) |  cnresnoid) [Tag TReL] 3e2T N0 | wmt | Ve im0 [ Net | el
,ar 2 ; or 3 lnr 2
3 0 I8 2000 zo 4083 3.731C.33{).74}3.721%,2670.38§0.49 *).94{:.)1
20 2l o SO 3000 =0 5500 10.3310.31(2.2713.30}2,39}3.96{2.77[2.5615.34
U [40 b 8 100 MU 14 16 18 $1 0 130 1500 20 4500 12.35§0.21[2.72610.32]7.39{1.3540.790.3712.33
3% =0 120 S000 zo TG00 §0.3910.3317.3730.3719.31(3.35|%.94 0.49!175
|\/||X |NDEX - PERCENT (C*SD) 22l %o <80 5500 <3 7500 to 37i: gai3 colo aric a7tn 3940 9000 25:3 38
FIGURE 3-7. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NO. 5 FOR VFR CONDITIONS.
HOURLY CAPACITY BASE C* TOUCH & GO FACTOR T
Percen Mix Index=-- . o= o - -
Touch & GO P-rt-nt(c:m) ToucH ¢ O racconr B
220 Q 0 to 180 1.30
T 1l to LO 0 =@ 70 .32
et 1l o to Oto 70 1.2
200 T 1w 30 02 40 1.38
— ~PERCENT ARRIVALS 31 o 40 oto 10 WY
180(%%: / 41 to so 0 to 10 1.14
—~ ot / -
.  UNEE! ?
3;15U A NS
1 . _ -
H . — |“|’[c X T X E = Hourty Capacity
2 2 100N . -
1 1 i
‘°§ ERNA\ VSRR
T : I
Z o 120N EXIT FACTOR E
;’g e r;\ h‘.l-‘.r"ﬂ'!;. TO dacarstne oxit Pactor t:
=1<- :100 L . ‘ . - UO L 1 Oetermine oxit range Ior appropriate mix index Irom table delow
[ é I - 2. Por arrival runways, determine e sverage aumdersf ® X|t8tN waiza
[red T H are: (a)vithin appropriate exit range, ® & () separated B at
: % T~ least 750 feet
°=,=- 80 ! 3. If Nis4or more, Exit Factor = 1.30
= 4. If ¥ is less =han 4, Jetermine Zxi: Paczor iron table deiow for
= 60 x ® ppruprtatmaix index and percent ® rrtval#
wx Ine Zxit Range z2XIT PACTOR % |
Mix Index-- (Feet Izo . $Q zival J8 Arcivals
50l Percent(Col0) | encesnolar  [roeediiallbbeietll ALt o
or 3l or or 1
I %0 0 2000 o 4000 (0.75{3.3813.3415.72]0.36{3.34|0.59]0.34)2.32
20 21 to so 3000 =0 $%00 [9.33[0.31)D 3740 31}2.2910.36{0.73§5.37{3.3¢
1 3 s1 =0 80 1500 =0 5500 (2.35{0.71}5.25]35.32{0.39{0.34{7.30 3.58!’.‘ 34
o 0 4 60 30 00 129 140 160 130 il =0 120 $000 o 000 }0.2910.3312.96{0.37{0.31{0.96{0.34{3.?
MiX INDEX -- PERCENT (C+3D) 121 =0 130 5500 zo “s00 o 3713, 2aii 290)2,3080,.36142,3813.381¢C,

FIGURE 3-8. HCURLY CAPACITY CF RUNWAY-USE DIAGRAM NOS. 7, 8, 76, 91 FOR VFR CONDIT:ONS.
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HOURLY CAPACITY BASE C*

' ['{— PERCENT ARRIVALS

L 160k ‘ ! |
&5 =140 N A
=5 =
o &
=
23
S g0 :
'Y} i

=23 g0
5

60

40

20

0 20 40 80 8C 10C 120 140 160 Is80
MIX INDEX -- PERCENT (C+3D)

roveen § 06U
FACTOR T

_::::':“:‘ ’:::m;"“;:’:‘,;,! TouyucCN & GO PaACTOIR T

¥ 3t 80 T.30

| 110z 3% o i u

1 = 20 o 70 1. 10
u to 10 r{ [ 40 1.20
n =0 40 to 10 jOp 38
o | A 5o |ow 10 1

¢ = Hourly Capacity

>~
EXIT FACTOR E
To_determine %xit Pactor 2:
1. DOstermine exit range for appropriace Bix inddx ‘rom =able below
2. Por e (fe sunwvays .d nethe® 0OX ® xits(N)wnica

e r8: (a) wizhin appropriace exit ranqge, m\ (b) separaced Dy ac
least 730 Zfeec

3. If ¥ is 4 or more. hit Pactor e 1.00

4. If ¥ 18 lass than 4, Jdetermine Zxit Pactor from zable bdelow for
appropriacesix index and percent® )+

iz 88x Zxit Range EXI® PACTZAR 2
- - (Peec rom [ 400 Arrivals | 50V Arrivals ' 3V ArTivais
Pe >
reant(CI0) 1) =g [Nei NeZ Neo Nel| NeZ .
lor |3 or b
23 to t20 [205@ 0.72 0.3710.34

0 ®AT® 3) ®.3WI®.31 3 30
0.33l0.77000.73]0. 31 3.3
°370N077036

30000 | <o 5300 0
79,0 36/3 94 0 ' 6

3300 t205Q0 %79;099;l 03310 :q
93

41 =0 so

£21118¢5500(730t0,89.90.980.50.7013.36{0.34}0.57)0.34{6.52.30.3710.790.3913. 37‘

0.76{0.%410.3310.72}6.31{2.%0

FIGURE 3-9. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS. 9, 86, 58 FOR VP& C

0.76{6.33§0.2110.73|0.31]%.30
6.20{0.37 G.NJO.?’ 0.3643.33
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0 ,
020 30 &0 80 100 120 140160

MIX INDEX —- PERCENT (C+3D)

TOUCH & GO FACTOR

Fotcemel®Siy TovUcH s to

el

7 l.04
20 70 1.20

30 1.20

0 to 10 1.31

7t 150
1

so 1.40

X T x
i

EXIT FACTOR E

To decermine hit factor 2:

1. Determine exit ranqge for appropriate ® X index {rom <abdle below

2. for agrivel . S ne the sumper 2f ©® xItrW whieh
arm (a) within . pproprirto exit unqc and (D) separated by ac
least 730 feet

|. If N is 4 or more, Exit Pactor e 1.00

4. IZ ¥ isless than {, determine b i t Pector ‘ros tadle delow for
appropriate six !ndex bad percent arrivels

Txit Range
{Peer from
thresnold)

Mix Index-«
Percent (C+1D)

2 Xz = 2A
408 arsimal CY z
=0 TRev w2 [ w=a | NaL1 T}
A

¢ s 20
1 o %o
s1 s 30
i

2900 o 4000 i23.720D.371p.3e{P. ;5.
3000 =0 $500 [0.79{p.scif. sch "glo.
3%0C to 5500 [0.79{p.36{P.s2ip."6 0.
5000 o To0c !0.82{p.39(8.931b.30}0.

S800 -0 cean {a acih sull sebh 4ols

a1l co

B
-]
]
P

221 =

FIGURE 3-10. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS. 12.70, 71 FOR VFR CONDITIONS.
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HIJURLY CAPACITY BASE C° TOUCH & GO FACTOR T
120 ['=1.00
380
- PERCENT ARRIVALS
340 [
L300 [ .
™ R
s = |l|’[c' x T x E = Hourly Capacity
ted = - m— — —— —
2 80— Z" Y
m —
I&ZZO EXIT FACTOR E
n T
2 § = lk — T0_determine Zxit Factoar 2: .
% :180 IR 1. Decermine e xitrange 0% approprlate Aalx index from zable Selow
() ; : \' 1and " 1 a. faor arrival runways. decermine the nv-na- fumder Of exits(N) whica
frr) TN NN T T R are. (a) withain appropriace exit range, nd {d) separated dy at
> 3 TSSO T least TS0 ‘feet
g»vluo i — ' _60 - I ———— 3. If N is 4 or more, gxit Pactor ¢ 1.00
V- ey - — (3 i 13 r 3 - e
R s i S e e s e
. .l \ T
140 s — . €xit Range TxIT _FACTOR __E
L —T dix Index-c | (reee from ["Nov Aroivels T30y Arrovels SOV Arrivais
60 L == Percent{CeiDI| onresnold) [Ran | Nep | N=: | Ned | Nel i Nw2 | NmQ | NeL | N=2
lil b1 or 21 |
3 2o 0 2000 =o 4000 |L.20{L.304:.30§0.734C.331..36{0.62]0.79}0.230
20 21 =0 30 1600 =0 $S80 [1.90 0.32 0.75!1.30 0.72!0.33§0.33
0 20 40 60 80 100 120 140 160 180 si zo 30 1500 =o 3500 {1.30 0.38 c.u!x.ao 0.7s{0.34f0.92
31 co 129 35000 to 7000 |1.30 1.3071.3011.3010.30(0.3710.3¢
MIX INDEX - PERCENT (C+3D) 221 -o 36 1 €00 =o 3400 I 20] s 20l 3911 0,3318,23138 3%

FI GURE 3-11.HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS. 13, 15 FOR VFR CONDITIONS.

HOURLY CAPACITY BASE C*° TOUCH 860 FACTOR T
Percenc Mix Index-- TOUCH . C0 racror t
Touch & 2o Percent (C+1D)
qzo (] 0 =0 180 1.00
1eo 10 Qo ?0 1.33
380 11 to 20 Oto 70 l.08
21 %o J0 to 40 111
- percEnT ARRIVALS wwaw | 00 10 120
340 [] Hose | ot i L2
T s008=t /
"‘gzeo = [ lll” C* x T . E = Hourly Capacity
17 —
2= -
a 4 -+
Z 5220 T EXITFACTOR E
29 IR\ v o fetermine Exic factor £:
% :180 \- 28 1 i 1. Sectermine ® rlt ranqe for appropriate NiX index {rom table below
L 0 . r arriva vays, e zhe @ e A o xits v
- E N\ \‘{%k Tt : E:é (r:ggiéh‘:\nt ypprgaflg::’::zuh:u\::f.;nd :ﬁ:ﬂ::ltldi:y (:’ eh“h
. east ‘eec
§Slt40 Nt 50 o 3. If ¥ ia 4 o more, xit factor = 1.30
_2_ ™ e~ =i 4. If 9 is ‘ess =han 4, Jetermine Zxit Pactor from :able delow for
100 60 T ; L] ppl’OpI’larm mix Lndex ang percent arrivals
Mix Index-- !‘::E..‘n“: 4 e . A‘il’l’ !9 z TTivVa.LS
60 Percent (C+)D) -i:u-n&f;) ' q‘-oq‘ A_::L ‘f:ii :-Da‘l‘::{;i.z! vjo‘ Av-xx ;: ]_
T80 20 1200 <5 4000 |0.75{3.38)%.7412.5%12.3303.93}0.5212.79{3.30
20 i [ANETIEEY 1000 o €500 19.33)0.30 ewsh,‘:!;.a:lmu 2.72[0.33]2.9)
0 20 40 SO 80 100 120 1u0 160 180 51 2230 35G0 20 5500 [0.4%0.9119.%6 >.'s(c.s«t:,9: 9.75[C.3419.32
3L =0 2 5 0 7 . . . L32i0.38 2. . L3713.3
MIX | NDEX -- PERCENT (C+3D) Lo tm e | to0 22 tago Lo sl el Vi s
FIGURE 3-12. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NQCS. 18, 79, 34 FCR VFR CONDITIONS.
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HOURLY CAPACITY BASE C° TOUCH & GO FACTIR T
420 l’::’“;‘;‘&:‘];, TOUCY & SO0 rFaAZTAR %
3 3 co is0 i.:8
8w 0 1.33
280 % w o 1.3
% =0 40 1.1
l—--PSRCENT ARRIVALS 9w 10 1.20
3“0 9 to 1.6
~ :, /
2. .300 =, T
~ o IR -
g T 1111 X E = Hourly Capacity
s Sopoh — ———]
< Y
3z EESEN <
= N X
= 00 EXIT FACTOR E
- Z BN
zg IR Y\ SEERNan deacerm Zxie racsor c.
% 2130 — N }r, S . 1. DQetermine exit range for sppropriate mix index from zable delow
-t o o PR R T ru SRR 1. Por arrival runways. determine he average number 2f exits(N} wnich
- W I RERE SRV, 0 11 vt gl ape: {8) within appropriate exit Tange, and D) separated By at
= T IR NS EERSINSY| least 750 feet
g\‘lqo ”"‘ "; — : 3.21f ¥ s 4 Or more,Zxit Factor = 1.30
2 S sEss R - 4. I£ ¥ is less than ¢, decernine txit Pactor from zable seiow fOr
100 Ty 60 ™ T - appropriace mix index and percent arrivals
Exit Range 33 T . PAITOR 3 i
nix Index-- = = =
(P 2 T 3 J is +
&0 Percencicein) 2".’::’““:: n‘-o E B E N-lvx-z :-o‘ A:-Lv.-c-.z
e |
9 ta 20 2000 =0 4000 {3.7 3.3341.92§2.5210.79)0.%0
20 21 o S0 300¢ e $300 ¢. .3310.34(5.7212.33{c. 91
0 20 40 60 80 100 120 140 180 180 Sl es 80 | 1500 zo £500 jO. -3413.3240.75}0.3415.32
11 o 120 $80¢ to T000 |3. .38(2.9%]0.30(¢8.37]C.34
MIX INDEX -- PERCENT (C+3D) vl Iovgaliond ) s J0 e

FIGURE 3-13. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS. 18, 21, 22 FOR VFR CONDITIONS.

HOURLY CAPACITY B A S E c. TOUCH & GO FACTOR T
Percent Riz Index-- -
420 Touch & Co | Percent (CeD) ToueH * co rAcToR T
] 9 co 180 1.30
1 to 10 oco 70 1.03
380 11 to 20 oco 70 1.05
22 to JO 0t 40 1.11
—PERCENT ARRIVALS n to 4“0 oto 10 1.20
3“0 y [- L33 to S0 oto 10 126
.A . /
3,;300
3 Bahl "'“C’ X T x E=Hourly Capacity
g : 3
=g H
= 220NN EXIT FACTOR E
= =
Py = ) B
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% =180 Nt 4 1. Dstermine exit range for ® pproprirto wix index {rom zadble delow
~x * N\ N, IERY; . 2 POr arrival runways, lsctermine the sverage numder 3¢ ® Xxtrr(W whica
> ': 7 N S 40 T T aget (a) vithin © ppropriate exit range,and (D) separated 3y at
59 N r— SRR NESE! leasc 730 feet
Cvlqo - <5 SERRARE 3. If % ls 4 Or more, Zxit Pactor e 1.00
'— J’T gy 1 1 4 1 f % i3 lass chan lectersine Cxit Pfactor from zadle delow for
- T = SG . —— 1. ® uwnBVriaea wix index and percent arrivals
100 T S e ’
— 1 £x1t Range EX:T rPACTOIR C
i Niz Index-- (toot ‘rom | 40N Arrivals : S0V _Arcivals  ouM Acrivela
60 | Porcenc(CeID) | cnresnold) [Nog [ wal | Nl | ve0 | Nel | wel | V=0 [ ¥el | S=2
e Icr ) | !ar 2 | or !
] 2000 zo 1000 J.TS"J.!U 3,247 .6505.33):.9312.22]0.73§3.3¢
20 E LA 1 do 3000 =0 5500 {c.333.%0{0.96{2. 2f2. 330 c.re]a."2{0.33]c. 93
020 U ol 810—1(0‘140 Iﬂb’lﬁ nt Ducot::.sgéaoo 3.ss.a.)1 3,363, "sla.3ad s 9213, 75]0. 34f0.92
[ 3} 120 sooa 10 9.30(c.34]3.9700.32{2.38)2.95]3.30{¢c.37]3. 74
MIX INDEX —- PERCENT (C+3D) 131 w0 180 ! <900 =5 <09 !5 33ia 3slc sal- anle aole sels sqlv selals
|

FIGURE 3-14. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS. 18, 23. 77, 78,92, 33 FOR VFR CONDITIONS.
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ROURLY CAPACITY BASE C* TCUCH & GO FACTOR T
H Peccent Mix Index-- - 5 . - !
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FIGURE 3-15. HOURLY CAPACITY OF RUNWAY-USEDIAGRAMNOS.24, 27 FORVFR CONDITIONS.
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FIGURE 3-16. HCURLY CAPACITY OF RUNWAY-USEDIAGRAM NO.26 FCR VFR CONDITICNS.
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FIGURE 3-17. HOURLY CAPACITY OF RUNWAY-USE DIAGRAMNCS. 28, 82,97 FOR VFR CONDITIONS.
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FIGURE 3-18. HOURLY CAPACITY OF RUNWAY-USE DIAGRAMNO. 20 FCR VFR CONDITIONS.
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FIGURE 3-19. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NO. 31 FOR VFR CONDITIONS.
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FIGURE 3-20. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS. 32, 33 FOR VFR CONDITIONS.
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FIGURE 3-21. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS. 34,35 FOR VFR CONDITIONS.
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FIGURE 3-22. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS. 36 - 38FOR VFR CONDITIONS.
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0 to 20
21 to 50
51 to 80
81 to 120
121 to 180

2000 to 4000
3000 to 5500
3500 to 6500
5000 to 7000
5500 to 7500 -

0. 88
0. 90
0. 91
0. 93
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FIGURE

3-23,

HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NO. 39
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80100~ 120120160t
MIX INDEX -- PERCENT (C+3D)

TOUCH &

GO

FACTOR

T

Peroent
Touch & Go

Ni X Index--
Percent (C4+3D)

TOUCH

&« GO

FACTOR

0
1to 10
11 ¢o 20
21 to 30

130
70
70
40
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To determine Exit Pactor E:
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0.94] 0.99.0.92

FiclREe 3-24. HOWRLY CAPACITY OF RUNWAY-USE DIAGRAM No. 40 ror VFR  conpirions,
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EXIT FACTOR E

To setermine EXI T ractor:
1. petermine exit FANJE for appropriate mix index fromtable bel ow

2. porarrival runways, determine the average number of exits(N) whi ch
are: (a) within appropriate €Xit range, and (b) separated by at
least 750 feet

3. If Nis 4 or more, Exit Factor = 1. 00

4. |f Ndis less than 4, determine Exit Pactor from tabl e below for
appropriate mix index and percent arrival8

ix Ind Exit Range EX|T FPACTOR E
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FiGURE 3-25, HOURLY capaciTy oF Rrunwav-use piacram no, 41 ror VFR CONDITIONS.
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[ r~3 T ] 1l 2. Por arrival runways, determine the average number of exits(N) uhich
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81 to 120 5000 to 7000 [0.83]0.89]0.93]0.80]0.87]0.94]0.77|0.86]0.93
MIX INDEX -- PERCENT {C+3D) 121 to 180 | 5500 to 7500 Jo.85)0. 030 98f0.81]0. 01f0. 97)0.78]0. 89]0. 07
r
FicRe 3-23. HOURLY CAPACITY oF runwav-use oiacram no, 42 ror VFR CONDITIONS.
Chap 3
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AC 150/5060-5

120

HOURLY CAPACITY BASE C*

—+ PERCENT ARRIVALS

-

(Ve
)

00
(o]

~
(o]

(2]
(=]

(OPERATIONS PER HOUR)

\n
]

HOURLY CAPACITY BASE (C*)

£
<

N
(=]

20

0 20 40 60 80 100 120 140 160 18

NIX INDEX -- PERCENT (C+3D)

TOUCH & CO FACTOR T

Mix | ndex--
Percent (C43D) TOUCH & @ FACTOR T

0 to 180 1.00
0 to 70 1.03
8 to 70 1.06
o to 40 1.13
0 to 10 1.26
0 to 10 1.33

llll.[c' X T x E =Hourly Capacity

EXIT FACTOR E

To dstermine Exit Factor E:

Determine exit range for appropriate mix index from table below
Por arrival Ys, de ne the ge nurber of exits(N) which
are: {(a) within appropriate exit range, and {b) separated by at
least 750 feet

If N is 4 or more, Exit Pactor = 1.00

If ¥ is less than 4, determine Exit Factor from table below for
appropriate mix index and percent arrivals

Mix

Percent(C+30)| threshold) [N O [NT [N 2 [Ne0 [N T

Exit Range | EXTT FACTOR B

In&x-- | (reet from [4oM[Arri{als | SOB Arri\f_als SOM AT
Nez [FO [N
or 3 or3

[
21
51
81

121

to 20 7000 to 4000 |0.86[0.88[0.94[0.80(0.850.93]0.71[0.83
to 50 3000 to 500 |0.84 0.980.71]0.85]0.92 [0.71 |o. 85
to 80 3500 to 6500 |0.81 0.97]0.76[0.85]0.91 |0.75 |0.84
to 120 5000 to 7000 |0.83 0.95]0.800.86 |0.92 [0.80 0. 87
to 180 5500 to 7500 |0.93 1.00]0.84{0.94 {0.98 0. 850.94

Foke 3—27, HOURLY CAPACITY OF RUNWAY-USE DIAGRAM Nos.: 43,49 ror VFR conpiTions.

HO

120

URLY CAPACITY BASE €*

(c*

119
X

100

Yol
[o]

- PERCENT ARRIVALS

[+
o]

~
o]

[=2]
=]

(OPERATIONS PER HOUR)

N
Q

HOURLY CAPACITY BASE

£
(]

N
c)

40 60 80 ‘120 140 160 180
MIX INDEX -- PERCENT (C+3D)

TOUCH & GO FACTOR T

NIXindex--
Percent (C+3D) TOUCH & GO racrtor

0 to 130 1.00
0to 70 1.03
oto 70 1.10
0 40 1.17
oto 10 1.28
0t 10 1.36

R 2
l'lluc' X T x E = Hourly Capacity

i

1
2.

EXIT FACTOR E

To determine Exit Factor E:

Determine exit tango for appropriate M X Index from tabl e below

Por arrival runways, determine the average nunber of exits(N) which
are: (a) within ® OO000O0Ce4 N X4 range, and (b) separated by at
least 7so feet

If N is4 Or more, Exit Factors 1.00

If N is less than 4, deternine Exit Factor fromtabl e bel ow for
appropriate mix index and percent arrivals

Mx Index-- | (reet from
val § SO€JArrials
Percent (C+3D) | ¢hreshold) N7 [~no [ w=1] Nz

Exit Range EXI[T FACTQ

or 3 r

0
21
51
81

121

To 20 2000 10 4000 0. 95 |0.78 |0.86 |0. 94
to  so 3000 to 5500 0.97 |0.87 |0.92 0. 99
to 80 35S0 to 6500 1.00 |0.77 0.89 |0.97
to 120 5000 t0 7000 1.00 [0.81 [0.88 [0.93
to 180 5500 to 7500 1.00]0.84 |0.94]0.97

Chap 3

FIGURE 3-28, HOURLY CAPACITY OF HUNWAY-USE DIAGRAM NOS.: 44,50 FOR VFR conbmions,

3s
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HOURLY CAPACITY BASE C* TOUCH & GO FACTOR T

Mix Index--
120 ] Parcent (Cs3D) TOUCH & GO PACTOR T

0 to 180 1.00
H oto 70 1.03
ll oto 70 1.10
0% 40 .17

PERCENT ARRIVALS ot 10 1.28
[— oto 10 1.36

w
(]

IllllC' x T x E =Hourly Capacity

EXIT FactorR E

To determine Exit Pactor®:
1. Determine exit range for appropriate mix index from table below

2. Por arrival runways, determine t he average number of exits(N) which
are: (a) within appropriate exit range, and (b) separated by at
least 750 feet

3. If W is 4 or more, Exit Pactor= 1. 00

If M4s | ess than 4, determine Exit Pactor from table bel ow for
appropriate mix index and percent arrivals

(o]

~!
(e}

o
[om]

(OPERATIONS PER HOUR)

I
(]

HOURLY CAPACITY BASE (C*)

F3
(=)

Exit Range
nix Index=—- (Preet fra
30 Percent (C+3D) | ¢hreshold)

oto 20 2000 to 4000
21 to so 3000 to ssoo

0
0 20 4 60 80 100 120 140 160 180 210 0 | sese v 500

120 | 5000 to 7000
NIX INDEX -- PERCENT (C+3D) 121 to 180 | 5500 to 7500

2

FIGURE3-29. HOurLy CAPACITY orf runwav-use DIAGRAM NOS.: 45,51 rorR VFR conpitions.

HOURLY CAPACITY BASE C* TOUCH & GO FACTOR T

Percent Mix Index--
120 Touch & Go | Percent (C43D) TOUCH & GO racronr

0 0 to 180 1.00
1 to 10 oto 1.03
110 11 to 20 oto 1.10
. 21 to 30 oto 1.19
- PERCENT ARRIVALS 31 to 40 L0 to 1.31
/[— 41 to so oto 1.40

W
(=]
T

k. 2
||l|" C* x T X E =Hourly Capacity
>

EXIT FACTOR E

[+
[as)
I

~
(=)

To determine Exit Pactor E:

1. Determine exit range fOr appropriate mix index from table below

2 For arrival runwaysdetermine ¢l © varage number of exits(N)which
are: (a) within appropriate exit range, and (b) separated by at
least /SO feet
If N4is 4 or more, Exit Pactor = 1.00

I M is less than4, determine Exit Pactor from table bel ow for
appropriate mix index and percent arrivals

[=a]
[a=)

(OPERATIONS PER HOUR)

w
(]

HOURLY CAPACITY BASE (C®)

£
(4=

Exit Range "£xIT FACTOR
Mix | n&r-- T Al
£ from 0 ATTVars
reent (C+3D) :hnc o als | S0% Arrivals

Ne2 | Nag | ¥=1 | Nw2 Ne2
or 3 or 3 oz 3
0 to 20 2000 to 4000 . . 0.92§0.70]0.84]0.92]0. - 0.91
21 to S0 3000 to ssoo 0.92|0.83|0.86J0.91 90

20 40 60 80 100 120 140 160 I 51 80 3500 to 6S00 0.96[0.79]0.88p .97 91

0
0

"n 5000 to 7000 0.980.80]0.86|0.92 0.92
MIX INDEX -- PERCENT (C+3D) 321 se 280 L $500 vo 7500 Jo. 1.00}0.s4}0_sel0.97 .07

AN
(=]

ny
(o)

“16ure 5-50, HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS.: 45,52 FoR VFR conDITIONS,




9/23/83 AC 150/5060-5

HOURLY CAPACITY BASE C* TOUCH & GO FACTOR T
Per cent Mix | ndex- -
120 Touch & Go | percent (C+3D) TOUCH &« GO FACTOR T
0 0 to 180 1.00
1 to 1 0to 70 1.03
11 to 200 0to 70 1.10
1o 21 TO 30 0to 40 1.19
l- PERCENT ARRIVALS 31 to 40 0to 10 1.31
100 /— 41 to 5§ 0to 10 1.40
- — —
L %0 / L -
@ _ B
3 | lll C* X T x E = Hourly Capacity
L 2 g0 =
(2] 7 8
=« H 3
E‘L7 EXIT FACTOR E
o 70 ]
— 2 1f . )
:{) o l'l 1, To deternine Exit FactorE:
o - 60 L T %E i 1. Determine exit range for appropriate nix index from table below
Sz \'5 2. For arrival runways, determne the average number of exits whi ch
o - Al T 4
w TN —— are: (a) within appropriate exitrange, and (b) separated by at
> a IR 6 least 750 feet
=2 50 imuu il NS NEEEEER )
S~ ¥ LIS 5 SELI A O I 3. 1f N is 4 Or more, EXit Factor = 1.00
o 4. IfNis less than 4, deternine Exit Factor fromtabl e bel ow for
= L}O appropriate mxi ndex and percent arrivals
Exit Range EXI|[T FACTO E
M X Index-- | (Feet from | 4OMJATTIVals | SOS[ATTIYalB | 608 [NTTVRIS
30 Percent(C+3D) [ threshold) [Neg [N=1 |Ne=z | N=0| NeI| Ne2| Neo| ®=3 W=

or 3 or 3 or 3

0 to 20 2000 to 4000 [0.73]0.88|0.95[0.71|0.87]|0.94/0.68(0.85/0.93
L PP IS U , 21 to 50 3000 to 5500 |0.89(0.92|0.95[0.87(0.90[0.94|0.84[0.89[0.94
020 40 o080 10U IZU 14U 10U 1 0 Sl to 80 3500 to 6500 [0.96[0.97/0.99/0.95[/0.96]/0.98|0.89[0.94]0.97
81 to 120 [5000 to 7000 [1.00(1.00(1.00[ 1.00 1.00[1.00]0.92[0.97|L. 00

MIX INDEX -- PERCENT (C+3D) 121 to 180 5500 to 7500 |1.00]1.00[1.00[1.00]1.00[1.00]0.84]0.94]0.98] |

Eicure 3-31. HOURLY capaciTy oF RuNwAY-use piacrAM NOS.: 47,53 FOR VFR CONDITIONS,

HOURLY CAPACITY BASE C* TOUCH & GO FACTOR T
120 -
1 = 1,00
110
[—— PERCENT ARRIVALS
100
N /
&, . 90 . -
~ B _ -
s B [ I'llC’ X T x E = Hourly Capacity
w B
g o - —&
=5 [T
a.
> T EXIT-FACTOR E
=ow 70
2z .
::) <] t J[ To_det erni ne Exit Factor E:
% [ 60 % A 1. Dpetermine exit range for appropriate mixindex fromtable bel ow
[y é -y _'qo i TT I 1- 2. For arrival runways, determine the average npmber Of exits(N) which
w \50 K e, T 1 are: (a%w thin appropriate exit range, and (b) separated by at
> g BRENI least 750 feet
%v 50 - - 3. If Nis 4 or more, Exit Factor = 1.00
o bo 4. If N is 1ess than 4, determne Exit Factor from table bel ow for
x= | appropriate mix index and percent arrivals
40 H st
Mx | ndex..- Exit Range EXIT FACTOR E
percent (ca3py| (Feet from {408 Arrivals [ 50% Arrivals €0t Arrivals
30 threshold) N=0 || N=1 [|[N=2 ]| N=0 Nw@ [[N=) § R=2
lor 3 r 3
0 to 20 2000 ¢o 4000 Ho.74fo.88ljo.9s]lo.72}0.87(0.940.65(fo.85]0.93
20 21 to S0 000 to 5500 [0.90(0.93]0.97|0.88]0.91]0.95(0.860.90]0.99]
9 20 40 60 80 100 120 140 160 180 51 to 80 3500 to 6500 |0.97[0.98[1.00]0.95[0.96|0.98]0.92[0.97]0.99
81 to 120 5000 to 7000 |1.00[1.00]|1.00(1.00f1.00|1.001.00|1.00)1.00
MIX INDEX -- PERCENT (C+3D) 121 to 180 I5500 to 7500 |1.00{1.00]1.00]1.00[1.00[1.00]1.001.00f1.000

F16URE3-32, HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NO. 48 For VFR COND1FIONS,

Chap 3
37
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HOURLY CAPACITY BASE C°* TOUCH & GO FACTOR T
Percent ni x | ndex--
1420 Touch & Go_|percent(cespy| ' OUCH & GO racror T
0 0 to 180 1. 00
. 1to 10 0to 70 1.04
380 11 0 20 0 to 70 1.10
21 to 30 oto 40 1.20
-PERCENT ARR IVALS 31 to 40 oto 10 1.28
340 ] 41to 50 0 to 10 1.36
- / — —
©.300
~x - f
2 IIII C* X T x E = Hourly Capacity
w €
g 2260 =
a5 H
a
> EXIT FACTOR E
= 220K A
2 Cz> . '™ TO determine EX'tP.ctoﬂ::
% :180 H' 1. Determine exit rangefor @ ppropriato niXx indexfrom table bel ow
[ § = 2. Por arrival runways, deternine the average number of exits(N) which
w : - 'Q are: (a) within appropriate exit range, and (b) separated by at
: g i 0 - least /50 feet
ZECI40E = 3. If N 4s 4 Or more,Exit Pactor=1.00
[=1 = = 4 If Nis less than 4, determine Exit Factor from table below for
= = T appropriate M x index and percent ® rrivbir
100 6 :
H H Exit Range , ExIT FACTOR E
T N X Index—- | (reet from | 408 [Arrivals | 508 [arrivals | 608 [Aerivals
60 Percent(C+3D) | threshold) [NO| NT| N4 NG Nel N2| N-O| N1 |N2
or 3 or 3 or 3
0 to 20 2000 to 4000 P.86 P.87 .94 [0.82 [0.85 [0.93 |0.77]0.84]0. 92
20 21 to so 3000 to 5500 P.88 P.91 .96 [0.73 [0.86 [0.94 [0.73|C. 86 |0.94
0 20 40 60 80 100 120 140 160 I 51 to 80 | 3500 to 6500 P.84 p.87 .93 [o.78 Jo.87 [0.930.78 [0.87 [0. 93
81 to 120 5000 to 7000 P.83 P.90 P.96 |0.83 Jo. 90 [0.96 |0.83]0.90 |0. 96
MIX INDEX -- PERCENT (C+3D) 121 10180 |5500 to 7d1.00f1.00]0.0p olo7 | 00]o.920.971 00

FIGURE3—33, HOURLY caPACITY OF RUNWAY-USE DIAGRAM NOS.: 55,61 ror VFR conpitions.

HOURLY CAPACITY BASE C* TOUCH & GO FACTOR T
20
T=1.00
380
1 1 [-—PERCENT ARRIVALS
340 -
€300, »
3 ll'l" C* X T x E = Hourly Capacity
& 260 —
n
= 32 T A
L1
,>_-°' [ EXIT FACTOR E
= 222(1
=3 T TO aetermtnerxit ractore:
& )—180 1. Determine exit vange for appropriate mix i ndex from table bel ow
(= é 1 2. rox arrival runways, determine the average number [1xX @ xft8(N) which
w LAl re: (&) within appropriate exit range, and (b) separated by at
:g H 050 s Ieast 750 feet
Z.2 1400 Ty I 3. If Nta4 OF more, Exit Pactor= 1.00
(=3 0 - 4, Ifmis less than 4, determine Exit Practor from table bel ow for
x N - appropriate mix i ndex and percent arrivals
1004 ST 1 60,
1 . Exi! EX|{T FACTOR E
”l IRANS! Mix b&Bx (F.:e?:ﬁ-' 408 Arrl\]_ls 508 [Arri al1s |60 ArTi VRl S
60 Percent(C43D) | threshol d) [N-O[ ne1 N-C| W=l N2| ®=0] Nt |[®eZ
or 3 or 3 or 3
1 0 to 20 2000 to 4000 p.79 P.89 |0.95 [0.76 [0.88 [0.95 [0.74[0.86[0.94
20| 21 to 50 3000 to 5500 P.96 [t.00 |L.00 f0.91 [1.00 |1.00|0.78]0.92 (0.97
0 20 40 60 80 1{‘0 120 140 160 180 51 to 80 3500 to 6500 .93 .96 [1.00 [0.80 [0.90 |0.97 |0.78]0.87(0.93
81 to 120 5000 to 7000 .93 .96 [1.00 [0.83 [0.90 |0.96 |0.83]0.90 (0. 96
MIX INDEX -- PERCENT (C+3D) 121 0 180 ] 5500 to 7500 .97 .99 f1.00 Jo.93 fo. 971 00]0.92]0. 971 00,

FIGURE >-34, HOURLY CAPACIT: OF -RUNWAY-USE DIAGRAM No, 56 For VFR conpiTiONS,

Chap 3
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c*

HOURLY CAPACITY BASE

HOURLY CAPACITY BASE C'

220

200

- PERCENT ARRIVALS

—
o
(5]

[n
£
(o)

(OPERATIONS PER HOUR)

AC150/5060-5

_TOUCH & GO FACTOR T

Xi x | ndex--

Porcent (C+3D) TOUCH ¢

FACTOR

180
70
70
40
10
10

E = Hourly Capacity

Z

EXIT

To deternine Exit Factor E:
1. Determine exit range for appropriate mix index from table below

2. ror arrival runways, deternmine the average number of exits(N) which
are: (a) wWithin appropriate exit range, and (b) reparated by at
least 750 feet

3. If nis 4 or moeExit Factor s 1.00

4. 1f N is less than 4, deternine Exit Factor
appropriate mx index and percentarrivals

FACTOR E

from table below for

txit Range EXI|[T FACTQ(Q

Xi X Index--

AV AT Jals | SOIJATIJals

Percent (C+3D)

(reet from 1
threshol d) T 2 NO T NT| n=2
or 3 or

0 20 40 60 80 100 120 140 160 180
MIX INDEX -- PERCENT (C+3D)

9 0.p5 0./81 0./88 0
0 1./00 0.[98 1|00 1
8 1.00 0.[87 097 1
00 O
00 0

0 to 20 200 to 4000 O. 0.
21 to 50 3000 to 5500 1.(0 1.
51 to 80 3300 to 6500 0.95 0.
81 to 120 5p00 to 7000 0.[95 0.|9
121 to 180 H500 to 7500 0.|97 1.[00

90 (.97
95 1.00

Fieure 3—35 >

HOURLY CAPACITY OF RUNWAY-USE DIAGRAM

NOS. I

57,63 ForR VFR

CONDITIONS,

(%]

HOURLY CAPACITY BASE

(OPERATIONS PER HOUR)

HOURLY CAPACITY BASE G*

TOUCH T

220

& GO FACTOR
Per cent Xi x Index--

Touch & Go | Percent (C+3D) ToucH & ©co
0

FACTOR T

200

- PERCENT ARRIVALS

0 180
10 70
20 70
30 40
40 10
50 10

1 to
11 to
21

T Xx = Hourly Capacity

E
Z 3

[
(]
(=)

EXIT

FACTOR E

To deternine Exit Factor E
Deternine exit rangeforappropriate mix Index fromtable bel ow

For arrival runwFactor = the average nunber of exits(N) which
are: {a) within emine Exit Pact range, and (b) separated by at
least 750 feet A4 percent arris

MfNis tormor

If R {s less tha E X IExit Factor from table below for

appapspartatenceand 4Ow Arcivals Jpercentarrival8
Nw0 | N=1 | N=2
or 3l

T
T FACTOR E
Range
Mix Index-- Exlt e

(Feet from SO\ Arrivals | 60% [Arrivals
Percent(C+3D)| threshold) N=0 N=1| N=2 I Na0 1 Ne3
i or 3 or 3

oU oU IUU 1ZU 14U 10

MIX INDEX -- PERCENT (C+3D)

0 to 20 2000 to 4000 D.
21 to 50 3(00 to 5500 0.9
s1 to 80 35p0 to 6500 0.
81 to '120 5000 to 7000 O,
121 to 180 ssoo to 7500 0.

0. 75
5 0.
81 0]
. 83 (.
92 0

0. 88 0. 95 [0. 0.94
5 0.[98 0O .98
90 .96 0. 94
90 (.96 .96
97 1.00 1.00,

F1GURE 3-30., HOURLY CAPACITY OF HUNWAY-USE DIAGRAM

Chap 3

nos,: 58,04 ror VFH

CONDITIONS.

39
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40

9/23/83

MIX INDEX -- PERCENT (C+3D)

HOURLY CAPACITY BASE C* TOUCH & GO FACTOR T
Percent N X | né&x--
220 Touch & Go | Percent (C+3D) TOUCH & GO racror T
0 0 0 to 180 1.00
1 to-10 oto 70 1.04
200 11 to 20 oto 70 1.10
21 to 30 oto 40 1.20
- PERCENT ARRIVALS 31 to 40 oto 10 1.28
180 [] 41 to so oto 10 1.36
-~
* '
21600
3 [ / Illl C* X T x E =Hourly Capacity
s m—
177
2., 4
Mo
t“'.- EXIT FACTOR E
»120 I
Sz Y, -
< = b~ 40 | To determine Exit Factor E:
& ._100 0 - ;_ 1. Determine exit range mappropriate mx index fromtable bel ow
(o &( O 2. For arrival runways, determ ne theaverage nunber ofexits(N) whi ch
5. i 11T are: (a)within appropriate exit range, and (b) separated by at
g 1 T least /50 feet
=S 80 ] 1 3. «N is 4 onvre, Exit Factor= 1.00
g 4, If N isless than 4, determine Exit Factor from tabl e bel ow for
60 appropriate mix iexand percent arrival8
Exit Range EXI|[T FACTO E
P'“" Index-- (Feetfrgm 4OV [Arial8 | SOB[Arrivald | 608 [ArTTVals
40 ercent(C+3D) | threshol d) [eo | N=1 | N=Z | Ne0 [ Nel [ Na2 | N=0 | N=1 | N=2
or 3 or 3 or 3
0 to 20 2000 to0 4000 |0.78(0.80]0.95]0.750.88]0.95 [0. 72 0. 86 |0. 94
20 21 to so 3000 to 5500 |0.89]0.92(0.970.87(0.91]0.96 (0.86]0.90|0.95
0 20 40 60 80 100 120 140 160 180 51 to 80 | 3500 to6500 |1.00|1.00]1.00|1.00|1.00{1.300.920.99 1. 00
81 to 120 5000 to 7000 [1.00(1.00]1.00{1.00]1.00]1.00]0.90}0.97|1.00
MIX INDEX -- PERCENT (C+3D) 121 10180 | 5500 to 7500 {0.98f1.0011. 000 9811, 00l 000, 9210.9711. 00
FIGURE 3-37, HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS.: 59,65 ror VFR conoitions,
HOURL®"Y CAPACITY BASE C* TOUCH & GO FACTOR T
220
[T T=1,00
e
2008117
=1 F-PERCENT ARR IVALS
1801811
— M
- 43
L. 160 [
L3, FANAT i |||I.| C* X T x E =Hourly Capacity
T 1401
[72]
=g HH
o
2120 \ EXIT FACTOR E
= Il .
: 5] 7 To determine Exit Factor E:
% =100 S X 1. Determine exit range fOr appropriate mix i ndex fromtable below
< , - i i : i
o - 2. For arrival runways, deternine the average number of exits(N) which
o> W are: (7%) within appropriate exit range, and (b) 8eparatcd by at
jarr} %’ (3 least /50 feet
= 80 3. 1fN4is 4 or moe Exit Factor = 1.00
(=} 1 4. I1fNis | a85 than 4, deternine Exit Factor fromtable bel ow for
= €0 appropriate nix index and percent arrivals
Exit Range EXI|T FACTOR e
Mix Index-- (Feet from [408JArrialb | SO8[ArriJalg | 608 [N Va5 | |
40 Percent(C+3D) | threshold) [N-Of N=1| N=2| N-O [N=1 [N=2 [N-O N2
or 3 or 3 or 3
0 to 20 2000 to 4000 [0.780.89[0.95|0.75]0.88[0.95[0. 72 0. 86 [0. 94
20 21 to 50 3000 to 5500 |0.87]0.92(0.97]0.85/0.91|0.960.83(0.90(0.95
0 20 40 60 80 100 120 140 160 180

51 to 80 3500 to 6500 |0.98[0 0alr anln.aaln aals anln a7ln 981,00
81 to 120 | 5000 to 7000 [1.00|0}2-0043.00{1.00{1.00{1.00}§1.0050 1 go
121 to 180 5500 to 7500 [1003.0942-00]1.00§1.00{0.92§0.37]2.00] ) 10 1.0

FIGURE 3-38. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM No. B0 For VFR CONDITIONS,

Chap 3
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HOURLY CAPACITY BASE C* TOUCH & GO FACTOR T
Percent Mx | ndex--
220 Touch & Go Percent (C#3D) Toucm ¢« G O racronr T
0 0 to 180 1.00
1to 10 oto 70 1.04
11 to 20 oto 70 1.10
200 ] 21 to 30 oto 40 1.20
- PERCENT ARRIVALS 31 to 40 oto 10 131
180 / 41 to so oto 10 1.40
o i / . 4
3’:2'16 u[ -
g N i, JIIIP C° x T x E = Hourly Capacity
w2 H 150
« T140 I
7= e =
- 2 ‘ PEs EXIT FACcTOR E
Z ,120 L i
2 g 5 To determine Exit Pactor E:
% :100 - 2 1. Dpeternine exit range X000 @ pproprhte mx in& fromtable bel ow
[ é 2. Por arrival Funvways, determine the average nunber of ® Xxit8(N) which
w are: (a) within appropriate exit range, and (b) separated by at
: % least 750 feet
%v 80 3. 1f N is 4 O more,Exit Pactor= 1.00
=1 4. 1fNisless than 4, determine CXit Pactor fromtabl e bel ow for
x 60 appropriate mix index and percent arrivals
N X Index Exit Range XX T rAcro'xT:
noex—~ Feet f tos [Arrivals | SOV [ArTi[val S| 608 [Arrival
40 vercent(coom | {[feshol's” RSP TH '% NO[NT N2 TR '23
or or or
0to20 2000 to 4000 [0.700.86]0.93]0.67[0.85]0.92]0.64]0.830.91 B
20! 21 to so 3000 to 5500 |0.961.00|1.00]0.91|1.00]|1.00]0.78]0.920.97
s1 to 80 3500 to 6500 |0.930.96]1.00]0.800.90]0.97]0.78]0.87(0.93
0 20 40 60 80 100 120 1"0 160 180 81 to 120 5000 to 7000 |0.93]0.96]1.00]0.83]0.90]0.96|0.83]0.90 [0.96
MIX INDEX -- PERCENT (C+3D) 121 t0180 | 5500 07500 [0.97]0.99]1.00f0.93]0.97]1.00]0.92]0.97]1. 00,

TIGURE 3-39. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM No. 02 FoR VFR CONDITIONS.

HOURLY CAPACITY BASE C* TOUCH & GO FACTOR T
Per cent Mix Index--
120 Tool o | e exiy| TOUCH & GO ractor T
0 0 to 180 1.00
1to 10 oto 70 1.03
380 11 to 20 oto 70 1.10
21 to 30 0 to 40 1.18
[—'- PERCENT ARRIVALS
340
T TR / ,
32300 ;
* - H
"3 I'l C* X T x E = Hourly Capacity
4 =
< uw
a.
= o920 EXIT Factor E
-z
= o 1y To_determine txit FactorE:
% =180 A i 1. Determine exit range for appropriate mix index from table bel ow
Ox '-50 1 2. Por arrival runways, determine the average number of exits(N) which
> w T are: (&) Wi thin appropriate exit range, and (b) separated by at
% TT = least 750 feet
E2140 501 Aan=_ 3. N8 4 0r more Exit Factor = 1.00
= s 4. If£N 1sless than 4, determine Exit Factor from table bel ow for
60 I appropri ate m x index and percent arrivals
100 o] i3l
| ndex Exit Range EXNI|T rFracToOoR E
Nix -- -
(Feet from [ 408[Arrifal8 | SOVJATrijals [608 AriVvRI S
60! Percent(C+3D) | threshold) [TFO[ NT| N2 N wei] N2 N-o%-l N2
or 3 or 3 or 3
O to2 0 | 2000 to 4000 |0.75]0.87]0.94]0.64]0.82]0.93]0.62[0.79(0. 90
20 21 to so | 3000 to 5500 [0.810.89]0.96]0.72]0.83]0.93]0.72]0.83 0.93
0 20 40 60 80 100 120 140 1o0 I 51 to 80 | 3500 to 6500 |0.810.90]0.95]0.750.84 [0.92 [0.75 0. 84 |0.92
81 to 120 | 5000 to 7000 |0.88]0.92]0.97 [0.81]0.870.94 [0.81 0. 87 [0. 94
MIX INDEX -- PERCENT (C+3D) 12110180 | 5500 to 7500 |0.93[0.97]0. 98 0. 89 ]o. 96 0. 98 [0. 89 ]o. 96 [0. 98

FicurRE 3-40, HOURLY capaciTY OF RUNWAY-USE DIAGRAM NosS.: 80,81,95,96 ror VFR conpiTiONS,
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HOURLY CAPACITY BASE C°* TOUCH & GO FACTOR T
Percent i dex--
420 Touch & co F’hé}xcen%n(é:m) TOUCH & GO FrACTOR T
0 0.to 1?% 1.00
1to 10 oto 1.03
380 11 to 20 oto 70 1.05
21 to 30 oto 40 1.09
I—-- PERCENT ARRI VALS 31 to 40 oto 10 1.15
3400 41 to 50 oto 10 1.20
5 / 2
8’;’” n - -
s { JIIIPl c° x T x E =Hourly Capacity
g - 250N Z 3
=¥ N
w
tk22 1 EXIT FACTOR E
%)
—
g zoz ) To determine Exit PactorE:
o :180 i1 1. Determine exit rangefor appropriate mix index from table bel ow
(&) é 1 2. For arrival runways, determine the average number of exits(N) which
w oy are: (a)_within appropriate exit range, and (b) separated by at
: 5 Smugk) = least 750 feet
gvlq 1 3. If Nis 4 or more, Exit Factor » 1.00
[=] oy 11 = 4. 1N is |ess than 4, deternmine Exit Pactor fromtable bel ow for
== appropriate mix index and percent arrivals
100 =
Exi t I%ng EX1T FPACTOR E
PM X Itndex-- (r«cf ITI[ «onarrivals | SOV Arrilvars | 608 | Arrifals | |
60 ercent (C+30) | threshol d) [Neo [ wel [N-2 | M=0 | Ne1 [N 2 |N-O [N=1 [N-2
or 3 or 3 or 3
0to 20 2000 to 4000 |0.62]0.79]0.90]0.62]0.79]0.90]0.62 [0.79]0.590
20 - 21 to 50 3000 to 5500 |0.72]0.830.93]0.720.83]0.93]0.72 |0.83]0.93
0 20 40 60 80 100 120 140 160 180 51 to 80 3500 to 6500 |0.75]0.84]0.92|0.75|0.840.92]0.750.84]0.92
81 to 120 5000 to 7000 |0.81]0.87]0.94]0.810.87]0.94]0.81]0.87 |0.94
MIX INDEX -- PERCENT (C+3D) 121 t0 180 ] 5500 to 7500 11.00]2.00§1.00f0.89 J0.96[0.98]0.89]0.96 f0.98

FIGURE 3-4l, HOURLY caPACITY OF RUNWAY-USE DIAGRAM NoS.: 83,84,98,99,102 ror VFR conpiTions.

HOURLY CAPACITY BASE €* TOUCH & GO FACTOR T
Per cent Mix | ndex- -
uzo Touch & Go Percent (c+3p) TOUCE &« G O racrox T
0 0 to 180 1.00
1to 10 oto 170 1.03
380 11 to 20 oto 70 1.05
1 21 to 30 oto 40 1.09
I—-PERCENT ARRIVALS 31 to 40 oto 10 1.15
340 41 (g so oto 10 1.20
1
;‘
L300 - ;
- _ .
3 I C* x T X E =Hourly Capamtyl
we l !
< *260
<
®
t“ZZG B EXIT FACTOR E
=2 i
28 L Zo determine Exit Factor E:
% 1:180 W 1. Determine exit range for appropriatenix index from table below
[ =3 EEE - 2. Por arrival runways, determine the average number of exits whi ch
o il b
w +—++ are: (8) W thin appropriateexit range, and (b) separated at
>a least 750 feet
Z£2140 n i i
. > - . If N is 4 or more, EXit Pactor = 1.00
=7 l!. T 4. If£Wis less than 4, determine Exit Pactor from table below for
= I 50 R appropriate Ni X index and percent arrivals
100 1 $ed ] vy
Exit Range EXI T PACTOR P
Mix '”dei'g') (Peet from [ 408 Arrivals] 508 Arrivals V_Arrivals
60 Percent(C+3D) | threshol d) [ap | wel | W=z [ N=0] w11 #oz [ We0 | W=l | =3
or 3 lor 3 or 3
0 to 20 2000 to 4000 [0.62[o.79]0.90]0.62]0.79]0.90]0.62 |0. 79 [0. 90
20 21 to SO 3000 to 5500 |0.72]0.83]0.93]0.72]0.83]0.93]0.720.83 ]0.93
0 20 40 60 80 100 120 140 160 180 s1¢o 80 [ 3500 to 6500 [0.750.84 |0.920.75]0.84|0.92]o.75 fo.84 fo. 92
81 to 120 5000 to 7000 |0.81)0.870.94]0.81]0.87]0.94]0.810.87]0.94
MIX INDEX == PERCENT (C+3D) 121 to 180 | 5500 to 7500 |0.89]o. 96 0. 980. 89f0. 96 Jo. 98 Jo. 89 fo. 96 Jo. 98

FIGURE 3-42, HOURLY CAPACITY OF RUNWAY-ust DIAGRAM nos.: 85,86,100,101 ror VFR conpiTions.
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To determing Txit Faceor T;

2. tot arrival cunways,
are: (a) within @
least 750 Zeet

3. IfN (s 4 Or more, Exit Factor = 1.90
4. If N is less =han 4, detemmine %xit Faczor from tanle delow for

pproprirte ex

1. Determine exit range 0T appropriate mix index from zable below

determine the average ~umner of exits(N) which
it range, @and (D) separated by at

appropriate max tndex and percen t arrivals
wix Ind Sxit Range EXIT PACTOR =
X ndeax=-— . T )
- {Paec from 40% Arrivala ; 0% Arrivais 308 Arzivals
P:.z::;nzt-(:o‘lm chresnold) NwQ | Nwl | N@2 | NwQ | Nel | Nw2 | N@Q | Nwf | N®=Q
2=43. ! or 3 or 3 or 3
J @ 0 2000 =0 4000 10.31C.9100.3610.33{0.35}0.9940.32{L.30]L1.20
21 =0 SO 3000 o 5500 [9.79(0.36{0.32{0.77{0.35]0.32{0.39{0.381.20
$1 = 30 31500 =0 £500 |0.31{0.97(0.33{0.77!0.33{0.31{0.30/0.28(1.30
2 =o 120 5000 =o 7000 (0.33(%.39]0.34{0.3010.36{0.92{0.33{0.31{0.57
121 -0 180 5600 =0 7500 '3.3619.3410.9810.3310.51/0.96}0.7910.39/0.3¢

FIGURE 343, HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS. 1, 54 FCRIFR CONDITIONS.
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‘70 _determine Sxit Factor g:

2. for arrival cunways, decermine zhe average numper ¢ O X4
are: {a) within © ppropriate exi% range, and (D) separsted dy 3
least 730 ‘eet

3. If N is 4 Or more. rxie Pac:or e 1.20

4. IfZNtis.essznand, determinecxitf act or
® oppropriate "ix lndex and percenc arrivals

1. Determine exit range 0r appropriate mix index ‘rom table delow

from cable below for

which
<

X . Tx1t Range 23X T ®*AITOR |
: ?:::.;:‘:Z:;’ (Feec Zrom n T SOV Arrivals | o0t Acrivais

i thresnoid? Nw . Yml § N@2 | NaQ | Nel | Nw) | Ned [ Nwl | New?

: ax 1( ap 2 | ar
1 3 o e 2000 5o 4000 §3.399..30]1.20(3.36§1.041.2010.28|1.20}L.30}
; 21 o $¢ 100G =2 5530 %0.90 2.6 o,n|c.;o ¢.36{0.38 C.?Oia.?é 3.8
PSt ozo 30 3560 o 5300 [9.31]¢.37{1.30]0.31]2.97j1.30{0.31]3.37 '..:c|
| a1 25 120 $C30 = 000 ‘3.9'. 2.3611.2013.31{2.98(1.30 0.9113.)8 .20}
| 132 _-a A0 3800 - <c‘.n|1 a2l> 222 saja 3aia 3711 a0fn 30i3 37l ;3

FIGURE 3-44. HCURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS. 2,3.9,61-88,72-74,76, 77, 79, 80,

Chap 3
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HOURLY CA?ACITY BASE C°

100
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: 2
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2= 70 —— :
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$ oo [ IJIMC x T x E =Hourly Capacity
wd = s A R b T
Bs e
a T ——r - et v - T
Emsc xl 5U¢ T - . tA[!FAC.ORE
2 S il To letermine Zxit Faczor ©:
% : L‘O ey T 1. - Determine exit range for appropriate nix index from table >elow
Py : 2. Por arrival runvays, ietermine the average tumber 5f exits(N) which
w are: (a) vitnin @ pproprface exit range, and (b) separated dy a
: & least 750 Zeet
=3 30 3. If N is & Or more, ®xtt factor = 1.00
3 4. IZ ¥ iz less than 4. letemmine fxit Faczor ‘7O tadle delow for
= zg appropriace 3ix index and sercent arrivals
. Exit Range LX< FALTOR 2
anx .n?(n/x;- {Peec ‘Tom Y. > So% arcoval DA AcTiusls
10 ercenc O} il znresnole: N=GC | Nel | N@l [ NwQ | N=L | Nw2 | NwG | N@l | Ve 2
ar - ar 1 ar 3 |
2 ta 20 2000 o 4900 [0.398}..50{L.30{0.98]1.30{..30{0.98{1.30{1.20
0 I 21 o 30 3000 o 3500 {0.70(0.7610.96[0.9010.36{0.36{/0.90{0.96]0.38
0 20 40 60 80 T00 120 140 Te0 180 Sl to 30 {3500 =0 5500 |0.31{0.97/1.20l0.91]0.97{1.303.91{0.37|1.30
31 20 120 5000 =0 300 |0.31{6.38{1.00{0.91}0.98{1.00}c.31]0.38]{1.00
MX |me == PERCENT(C*;D) 221 o 30 58080 -o “xA0 {0 92]8 391 ap anio szly aolla soin a2t agil |

FIGURE 3-45. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS. 4, 5, 75, 0 FOR IFR CONDITIONS.

FIGURE 346. DELETED
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Hourly Capacity]

to determine Sxit Factor 2@

EXIT FACTOR E

1. Determine exit range X’'00 @ pproprirto nix tadex fromeanledbelow

3. Porarrivalrunways,decsrainethe ® veragenumber ofe [(}¢XICEO which
are: (a) wvitnin appropriace © xit range, and (b) separaced dy at
least 750 fset

J. If N is 4 or more, Zxit Pactor = 1.00

4. If N i3 less than 4, determine Zxit Pactor from table below for
appropriate aix lndex and percent arrivals

atx Index-- | EXit Range TXIT PACTOR E®
Percent(Ce3p)| (Feet irom 40V arrivals | 508 Arrivels [ §38 Arrivals
NewQ || Nl [ Na2 | Nag [ Mu)l | Ne2 | W8 | Nel | Nel
or 3 or 3 or 1
¢ to a8 2000 to 3500 J0.95{u.08f1.30{0.95(8.99fs. 0041.00{1.004:.00
22 e 40 3009 to 5000 {0.92f10.9711.00{0.90)0.98]1.0040.5841.00§1.0¢0
41 t0o 70 1300 co §300 §0.9340.97{1.00{0.9010.95]1.00 §o.s81.0081.00
71 to 120 5000 to 7000 [0.94}0.53):.0010.92]0.9¢{1.00 Jo.54 {0.99F1.00
ux:o_u_g_ 3500 o 7 Sepbllonolll 0000 9310 0a}1l 00 g.90j0 9751 00

FIGURE 347. HOURLY CAPACITY OF RUNWAY-USE DIAGRAMNO. 7 FOR IFR CONDITIONS.
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To determine Zxit Pactor E:

EXIT FACTOR E

1. Determine® xlLt range for appropriate mix index fronm table below

2. For arrival sunways, determine the avera mber of exits(N) which
arexa) vithin éﬁ‘pﬁ)prlafé exit range, qanla (5) ® oparated by at
least ‘ SO feet

3. If ¥ is (or more, Zxit Factor e 1.00

4. IZ ™ {s less than 4. Jetermine EZxit Pactor [from table delow for
® pproprfaea aix index and percent arrivals

N Index-- Exit R‘?q. 4= i : A<c =2 la \:Atrk‘l L] I
“ AR | il R T i
or 3 or 3 or
3 to 20 2P00 o 4P00 0.39 1.20 }0.39[0.39 1.30[1.90[0.38[0.39[1.3
20 21 to so 1000 to 5300 0.95 0f 38 9930.93 0.38 |0.39|0.31 (0.37 |0.39
o) 1 to 3500 to . i . .34 0.39 |1.30(0.92]0.38(1.30
0 20 40 60 80 100 120 1u0 160 180 :x t:e ‘.3:0 4000 t-_o 57%% %.’3:3 23:; .33: . :4 ggg 1.300.33 [0.99[1.20
MIX [NDEX -- PERCENT (C+3D) 121 to 180 €300 =0 "50010.30 1,301.50 t0.3510.351.90 |1.30{0.34]0.39/1.30
FIGURE 348. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NO. 8 FOR IFR CONCITIONS.
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FIGURE 3-49. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NO.?29 FOR IFR CONDITIONS.
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FIGURZ 3-50. HOURLY CAPACITY QF RUNWAY-USE DIAGRAM NOS. 11, 70 FORIFR CONDITIONS.
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0 20 40 S1L o 30 3500 zo 6500 (0.31(0.37(0.93(0.77|0.330.31(0.30 (0.38|1.30
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FIGURE 3-51. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS. 12,71 FOR IFR CONDITIONS.
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= 30 appropriateniz :ndex and percent ® rrivals *
ix Ingexee :;::‘.:::: zxI® PACTOR ¢
20 Percaac(Co}V | enreenold)
S to 10 7000 to 1300
1 wo 40 | 2000 to 3000 E-L 00
100 30 %0 60 80 100 120 140 160 130 4w 70 | 3%00 tS 000
71 to 110 3008 to 7000
MIX INDEX -- PERCENT (C+3D) 121 to 186 | 3300 to 7sag I

FIGURE 3-52. HOURLY CAPACITY OFRUNWAY-USE DIAGRAM NOS. 13,16, 24, 27 FOR IFR CONDITIONS.

47
Chap 3



AC 130/5060-5 CH&X2 12/1/95

HOURLY CAPACITY BASE €° TOUCH 28 GO FACTOR T
120 .
SR
L THr B T=10
uo bk ILL o—tb T & :
bt L & -+
100 0 P see e #0r~PER§§V;A;RXVALS
T S A S RN O N S WP
P e * " RS~ o
S o = F
= R e — M ERRE R - — :
:#é e e ||||’(c X T x E = Hourly Capacity
< x 30 - e T —V‘A,a
= x ——— : it s
= 70 T = EXIT FACTOR E
';‘J _g_ " : aER N - To_ decermine hit Paceor e:
Q<.= 50 POl B R L m appropriate aix index from tadle delow
< 2. " ror arrival . determine average number (' ® xits(N) which
« _artival runways the e 13 xits(
> ¥ ;--D-i: 7(;: ;:::ln appropriate © xit ranqe, and (b) separatedby st
-
gs Sn J. 22 ® {s 4 O more, hit Pactor = 1.00
g 4. If W {a lass than 4, determine Zxit Pactor from tadle below for
uo appropriate ©¢ . index © .ipercencarrivals
.. | txit mange [ 2Xx it PACTOR
10 et | SR LA R R ST
o 3 3
0 co 20 2000 co 3300[1 M .30 ,nn) 1 oo | 1,90] 1009 ts0 x:; 1.20
20 21to 40 2000 tO soco [P 00[1.00[1 001 00 |1 0o (1 .20[ 100 00 00
5 ! T 41 to 70 | 3%00 to eseo 1 9ai.00(1 00|t .00 1 Loo [I1.389 00]i.00
0 20 HTX ﬁ%EXBO‘J‘(H‘ERCE'ml%Jﬁﬂ) 180 172 to 280 3500 76907s00 | 4.00x+.00 ON|10N[00 foo I OF | od 1.00
2 9s)1 00| 90f1 o0l no t 301190100
FIGURE 3-53. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NO. 21FOR IFR CONDITIONS.
HOURLY CAPACITY BASE C* TOUCH 8 GO FACTOR T
220
T=1,00
200
= PERCENT ARRIVALS
180 []
T
—~
510 / HIY—=
WE | I C* X T x E = Hourly €apacity
@ ul = L /
- T
Z 120 e LA EXIT FACTOR E
b B, NSNS R AR R v
2 § " = I — ‘50' T T ; I TO determinerxic ractore:
[~ N, R Y Iy 1 2. Decermine © it ranqe for appropriate mix {index {rom table delow
S;lo .sta — . R 2. tot arrivael runways, ne :he .. T e 02 e Xit8(Nl wagen
o> z . . —— = ::‘::(:!mvilz.::n eppropriace exit ranqe. and (D) separated Sy at
- L N 111 h IRSEESEEE ot ‘ -
%S 80— "‘“L’T "L"S‘”’ - — 3. If N is 4 or more., Exit Pactor « 2.00
=1 " A SO SN EESERREY SERT WY . If ¥ ts lees zhan 4, lecermine Zxit Pactor ‘rom tanle delow for
50 T T ™ I ® gpropfirtmmax tndexSH2 percent © rr|Vv818
I EREENRRERS R
i T
Mix Index-- | ZXit tanqe | 2XIT FPACTOR E
vais 7 vals |
40 rercencicornl | (08 IaY ,‘.";[‘,’.’f‘ e ‘:.'f{_.‘.‘, T T
T 1.30[:.:o|‘:ta; B.38 l.oojtf:; 30k,
20 22z so 3000 to $500 [1.30[1.90{1.06]0.90|0.96|0.98|0.%0]0.
0 20 40 60 80 100 120 140 160 180 sl co 80 3500 co $%00 |1.30|1.30[1,00]0.31|0.97|:.00[0.91 0.
81 to 120 $600 to '000 |1.30ft.30|:.36[1.90(t. 30/ 1.30|0.91]0.
MIX INDEX -- PERCENT (C+3D) 121 o 180 5500 59 ~s00 }:.30]i, 70/t d0]1.30]1.90|1.9010.3010.

FiGURE 3-54. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS. 15, 28 FOR IFR CONDITIONS:
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HOURLY CAPACITY BASE C* TOUCH & 60 FACTOR T

220

T=1030
200

CENT ARRIVALS

—
(=2
(=]

P S X T x E =Hourly Capacity
Z 3

EXIT FACTOR E

To determine Exit Factor E:

1. Determine exit range forappropriate nmx index from table below

2. For arrival runways, determine the average number of exits(N) Whi ch
are: (a) wthun appropriate exit range, and (b) separated by at
least 750 fee:

3. If N 4s 4 or nore, Exit Factor = 1.00

4. |f Nisless than 4, determine Exit Factorfromtable bel ow for
appropriate mx index and percentarrival s

[y
=

]

[
[om)

o
O

(OPERATIONS PER HOUR)

HOURLY CAPACITY BASE (C*)

N
(o]

Exit Range EXI[T PAcToRrR
M X Index-- | (peqt trgn ATI\al8_| 50N [Arrivals Arrivals
40 P (C43D) | threshold) [T O[ n=1]|N=2 'N»TT"Nil N2 Neo [ne1 N2

or 3 or 3 or 3
20 2000 [0 4000 . 1.00]0.98]0.99]1.00 0.99]1.00
3000 {0 5500 |0.90]0.96/0.98[0.900.96(0.98]0.90]0.96]0. 98

20 |
0 20 40 60 80 100 120 140 160 180 3500 to 6500 (0.9 1.00]0.92{0.98]1.000.910.97 |1. 00

5000 to 7000 (0.9 1.000.92]0.99]1.00]0. 0.98 |1.00

MIX INDEX -- PERCENT (C+3D) 5500 to 7500 10.95[0.99/1.00]0.90]0.97[1.00{0.90]0.971.00

FIGURE3—55, HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS.: 18,22,25.31,35 FOR | FR CONDITIONS,

HOURLY CAPACITY BASE C* TOUCH & GO FACTOR T

220

T=1.00
200

~ FEERCENT ARRIVALS

||l|" C* x T X E =Hourly Capacity

EXIT FACTO"R E

To determine Exit Factor E:
1. Determine exit range for ® pproprlate mix i ndex fromtable bel ow

2. Por arrival runways, determinethec average nunber of ® xitn(N) which
. (a) within appropriate exit range, and (b) separated by at
least 750 feet
If Nis4 or nore, Exit Factor= 1.00
If Nis less than 4, determine Exit Factor fromtabl e bel ow for
appropriate mix index and percent arrivals .

S
S

(OPERATIONS PER HOUR)

©0
(=]

HOURLY CAPACITY BASE (C*)

S
-

Exit Range EXI|T rncron |3

Mix Index-- (Feet from [4o8[Arrivals | SO8 [ Arri 608 JArri
Percent(C+3D)| threshol d) N-O _LN-Z N-O |Nel N-O

F—3
(=]

3
0 to 20 2000 to 4000 [0.98]1.00 1.00 0.98 1. 00 0. 95
20 21to SO 3000 to 5500 |0.90]0.96(0.98[0.90[0.96 0.90

0 20 40 60 3G010Q001220 s1to 80 | 3500 to es00 |0.91]0.97[1.00]0.910.97]1.00]0. 91

81 to 120 | 5000 to 7000 [0.92[0.98{1.00[0.91]0.98]1.00]0.01
MIX INDEX -- PERCENT (C+3D) 121 to 180 | s500 10 7500 |o.92]0.07]1.00]0.900.97]1. 00f0. 90

FIGURE 3-55. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM nos.: 19,25 ror | FR  conoimions,
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HOURLY CAPACITY BASE C*

220

200

- PERCENT ARRIVALS
180

b
(=]
Q.

-
£
(=]

s
N

st
(=]

(OPERATIONS PER HOUR)

[+.]
[ ]

HOURLY CAPACITY BASE (C*)

o
[e=}

40

20
0 20 40 60 80 100 120 140 160 180

MIX INDEX -- PERCENT (C+3D)

TOUCH 8 60 FACTOR T

T=1.00

llllﬂ C* x T x E = Hourly Capacity
Z 3

EXIT FACTOR E

Todeterming exse ractor Et
1. Determine exit range for mtoprhc. mix index from table below
2. Forarrival rumy*, & number of
are: (a) within mropxhto u!t zange, and (b) -qunud by at
least 750 feet
3.8 484 OF more, Exit Factor = 1.00

4. If ®is less than 4, determine Exit Factor from table below for
appropriate mix index and percent arrivals

Exit Range LER
Mix Index-- (Peet from Arrivals | SO0%
Percent (C+3D) | enresnold) Wl [ We2 | He0

or 3
O €o 20 2J0 to 24000 [0.98]L 00[L. 00[0.98

21 to 50 3000 to 5500 0.96]0.98]0.90 0.96 0.90
s1to 80 3p00 to 6500 p71.40 0.p1 0.97 1. D. 91
81 to 120 5000 to 7000 . 0.98[1.00 o.n}o.n - 0.9110.98]1.00
121 to 180 5500 to 7500 . 0.97]1.00}0.90]0.97 0.90]0.9711.00.

FicurRe 3-57, HOURLY CAPACITY OF RUNWAY-USE

DIAGRAM nos.: 78,81,86,93,96,101 For IFR CONDITIONS,

HOURLY CAPACITY BASE C*

220

/— - PERCENT ARRIVALS

/

ot
on
-]

=
©

]

—
Q

00
Q

(OPERATIONS PER HOUR)

HOURLY CAPACITY BASE (C*)

(=]
=]

=
o

()
(=)

ZU— 30 o0 80Too 120 T40 160 1
MIX INDEX-- PERCENT(C+3D)

TOUCH 8 60 FACTOR T

T=1.00

2

X T x E =HmnyCapacHy|

Z

EXIT FACTOR E

determine Exit Factor E:
Determine exit range for appropriate ni x index from table below

. Porarrivalrunways determine ¢:1 ¢ 70/ %l| numberofe ¢ B0 ~x)€m)“
are: (17)56'10.h1n appropriate exit range, and (b) separated by a

. IfWis 4 or nore, Exit Pactor = 1.00

If Wis | 0SS than 4, determine hit Factor from table below for
appropriate mix index and percent arrivals

Mix Index— n(nemfm le‘; rnc:.o':
Feet KD Arrinl- S |Arriva.
Percent (C+3D) threshold) =0 T woi =0 Twel

3] or3
oto 20 2900 to 4000 [0.98]1. 00 .98]1.00]1.00
21 to 50 J000 to 5500 |0.90]0.96]0. .90]0.96]0. 98
51 to 80 00 to 6500 |0.91]0.97 91]0.97]1.00

to 120| 5000 to 7000 |0910.98 1. 1 498 f.oo

121 to 18 5500 to 7500 |0 92[0 97 0.9p 0.9f.1.00

F 1 GURE 3-58, HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS.: 32-35,37-42 For IFR CONDITIONS,
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100

HOURLY CAPACITY

90

[+2]
[=]

= PERCENT ARRIVALS

"

~
[s=]

o
(]

n
(o]

F
]

(OPERATIONS PER HOUR)

N
-]

HOURLY CAPACITY BASE

~
=

[
(=]

20

0 60 80 100 120 140 160 180
MIX INDEX -~ PERCENT (C+3D)

AC 150/5060-5

TOUCH & GO FACTOR T

T=1,00

h. 4
IIII’[ C* x T x E =Hourly Capacity
r

Tde
1
2.

3.
4.

EXIT FACTOR E

termine EXI t PactorE

Determine exit range for ® ppropriate nix index from table bel ow

Por arrival runways, determine the average Number of exits(N) which
are: (a) within @ pproprlate exit range, and (b) separated by at
least 750 feet

If N4is 4 or nore, Exit Pactor = 1.00

i1t N is less t han 4, determine Exit Pactor from table bel ow for
appropriate nix index and percent arxivals

Mix | ndex--
Percent (C+3D) f'rﬂ';nﬁ;d )

Exit Range x|t PACTOR E

Arrivals | SO€ [Arrivals b0% Avri VRIS

Nel [N2 [NO[NT N2 [NO|NT N2
or 3 or 3 or 3

0 to 20 2
21 to so 3000 to 5500 |oO. 0.99|1.000.91]0.99]1.00|0.921.001.00
51 to 80 3
81 to 120 5 olO 7000 |0. 0.98]1.00]0.91(0.97(1.00/0.910.97 |1.00

00 to 4000 1.00[1.00}0.99[1.00]1.00[0.98]1.00[1.00

500 to 6500 |oO. 0.98]1.00]0.90(0.97(1.00/0.92]0.99]1.00

121 to 180 5_1_00 t 0 7500 1.0011.0040.92 0.9110.9911.00

FIGURE 3-59, HOURLY CAPACITY OF RUNWAY-USE

DIAGRAM

HOURLY

100

CAPACITY BASE C*

- PERCENT ARRIVALS

—
(=)

[=2]
(=)

a1
()

N

HOW' CAFRCITY BASE (C®)
(OPERAT DNS PER HOUR)

w
(==}

[
(=}

—
(=)

406080100 20 20 16
MIX INDEX -- PERCENT (C+3D)

NOS. :

43,49,55 ror IFR CONDITIONS.

TOUCH & GO FACTOR T

T=1.00

E = Hourly Capacity

Z_

EXIT FACTOR E

To deternine Exit Factor E:

1
2

3.1,
4.

Determine exit range for appropriate nmix index from table below

For arrival runvaya, determine the average number of exits(N) which
are: (@) Wi thin appropriate exit ranqt, and (b) separated by at

east |f Nis 750 mowefeet EXit Factor e 1.00

If N is less than 4, deternine Exit Factor fromtable bel ow for
appropriate mix | ndex and percent arrivals

Perc

E
Mix | ndex-- NN
o (hfenolar [REBJATTYaIB | SR Val B, | 0N T,

Exit Range EXIJT FACTQR

q

ent (c+3p) Nel |[NF2 | NO

or 3 or 3

0
21
S1
81

121

to 20 | 2000 1w 4000 oo §.00]0.99 |1.00]1.00
to so OO0 to 5500 1.00]0.91]0.99]1.00
to 80 |soo O 6500 1.00]0.90 [0.97 | 1.00
to 120 [0 €O 7om 1.00]0.91 Jo.97 | 1.00
to 180 ;]$500 to 7500 1.00f0.92 0.99]1. 00

FIGurRe 3-00.

Chap 3

HOURLY CAPACITY OF HUNWAY-USE DIAGRAM NOS

. 44,50,55 For [FR CONDITIONS,
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HOURLY CAPACITY BASE (C*)

(OPERATIONS PER HOUR)

HOURLY CAPACITY BASE C°*

100

90

/—1- PERCENT ARRIVALS

~
O

[ea)
Q

wi

=
=]

W
(=]

N
(o]

10

0
0 20 4060 80 100 120 140 16
MIX INDEX -- PERCENT (C+3D)

18

TOUCH & GO FACTOR T

T =1.00

Illl" C* X T x E = Hourly Capacity

EXIT FACTOR E

To determine Exit Factor E:

1. Determine €Xit rangeforappropriate mx index from table below

2. Por arrival runways, determine the average number of exits(N) which
are: (a) within appropriate exitrange, and (b) separated by at
least 750 feet
If N18 4 or more, Exit Factor = 1.00
If N is less than 4, determine Exit Factor from table below for
appropriate mix index and percent arrivals

Exit Range exr1T FACTQR
Mix Index-- (Feet from [go8MJriVal8 [ 508 Ari
Percent(C+3D) | threshold) [Rwo [NFT [¥=2 [ N-O ®=1[N-Z[N-O
or 3
0 0 20 2000 to 4000 [o.99 [[. 00[1.00][c.99[1.00(1. .98
21 to SO 3000 to $500 [0.96 1.00/0.92(0.99(1. .93
51 80 3500 1O 6500 [0.93 1.00[0.90|0.97|1. .90

0

0

8l 5000 to 7000 [0.99 1.00(0.91(0.97]1. .91
121 180 5500 to 7500 [1.00 1.00[0.92]0.99]1. .92

FIGURE. 3-61,

HOURLY CAPACITY OF Rrunwav-use piacrAm nos.: 45,51,57 ror IFR  conpimions.

HOURLY CAPACITY BASE (C*)

(OPERATIONS PER HOUR)

HOURLY CAPACITY BASE C°*

100

- PERCENT ARRIVALS

-~
(=]

D
)

i
(o]

—d
(o]

W
(=]

(o]
<

b
[om]

40 ol i 140 10
MIX INDEX -- PERCENT (C+3D)

10

TOUCH & GO FACTOR T

T=100

lll'"c' X T x E = Hourly Capacity
Z

EXIT FACTOR E

To determine Exit Factor E
1. Determine exit range for appropriate mix Index from table below

2. For arrival runways, determine the average number Of exlu(Né hich
art: (@) within appropriate exit ranqgc, and (b) separated by f
least 750 feet

3. If N 4 or more, Exit Factor = i.00

4. If N is less than 4, dstermine Exit Factor from table below for
appropriste mix index and percent arrivals

Exit Range EXIT FACTOR E

Mix Index-- | (reet from [ 40V Arrivals | 50V Arrivals | 604 Arrivals
Percent(C+3D)| threshold) [Wwg [nel[Nez | Ne0] N=1] W=7 | N=0 JN=1] Ve
or 3 or 3 or 3
6 to 20 2000 to 4000 Jo.94 [0.95 [1.00[0.99[1.0n[1.c0[0.98[1.00 [1.00¢
21 to SC 3000 to ssoo |0.9s §.98 |1.00|n.93(0.99(1.00/0.93 [1.00]1.00

0.
0. 1
Sl to 80 3500 to 6500 |0.92 P.97]1.00(0.90[0.97]|1.00]0.90 [0.98 |1.00
0. 1
0. 1

81 to 5000 to 7000 [0.96 [0.98[1.00]0.910.97(1.00 9110.97]1.00
121 to 5500 to 7800 f0.98f) 00f1.00§0.82J0.99§1.00 92]0.99}1.00

52. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM Nos.: 46,52,58 Fo0R [FR CONDITIONS.
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HOURLY CAPACITY BASE C* TOUCH & GO FACTOR T
100

T=1.00
90

r~— PERiZENIT ARRIVALS

o
(=]
SN

™~

L
// ||||" C* X T x E = Hourly Capacity

60 ymm e 13 i l
isansunng /) I
50 - = EXIT FACTOR E
3 ‘ 0 t To determine Exit Factor E:
u0 % 1 IH '{ 1. Determine exit range for appropriate nix index from table below

2. ror arrival runways, deternmine the average number of axing«) whi ch
are: (a)within appropriate exit range, and(b) separated by at

I east 750 feet

1£Nis 4 or nore, ExitFactor = 1,00

4. IfNis less than 4, determine Exit Factor fromtable bel ow for
appropriate mix index and percent arrivals

(OPERATIONS PER HOUR)

W
<

HOURLY CAPACITY BASE (C*)

Mix | ndex-- E;i.[csafrr]gri (XY I:I>8< T50\ - rAl CaT R\ - T al s

10 . Percent (€430) | threshol d) [Fep [Nel [N=z [Ne0 [N=1 =2 N O [N=1
or 3 or 3 or_3
O to 20 | 2000 T 4000 [1.00|L. 00| L 001, 00| 001 00]0. 98 |L. 00]L.00
0 21 to so | 3000 to ssoo |1.00(1.00]1.00{0.97]1.00(1.00]0.91]1.001. 00
0 20 40 60 80 100 120 140 160 180 s1to 80 3500 to 6500 |1.00(1.001.00]0.941.00]1.00]0.920.99]1.00
81 to 120 | 5000 to 7000 |1.00|1.00]1.000.98]1.001.00]0.91]0.97|1. 00
MIX INDEX -- PERCENT (C+3D) 121 to 180 | 5500 to 7500 {1.00|1.00]1.00/1.00]1.00]1.00]0.930.09]1. 00

EFicure 3-63. HOURLY cAPACITY OF RUNWAY-USE DIAGRAM NOS.: 47,59 ror TFR  cownoitions,

HOURLY-CAPACITY BASE C* TOUCH & GO FACTOR T
100
T=1.00
90
= PERCENT ARR IVALS
80 []

~
L. 70 ¥

g llll"z' X T x E = Hourly Capacity
wl - y
Lo 60 ; smamunlinn, r .

w

T

> & of S 40 EXIT FACTOR E
£ » 50BS
< § in } no>==aa st C 0! HHHH To deternine Exit ractorE: ‘ o
o j- I L8 ENEE LN Ty 1. Deternmine exit range for appropriate nix index from table below
< g 40 I 1 INEFANNSENES ENNE 16 - : .
[ 2. Forarrival runways, determine the average nunber o exits(N) which

w ae: (@) W thin appropriate exit range, and (b) separated by at
: % | east’ 750 feet
%v 30 3. If Nis 4 or nore, Exit Factor = 1.00
g 4. If N is less than 4, deternmine Exit Factor fom tabl e below for

appropriate mixindex and percentarrivals

20 i
Exit Range EX1T FACTOR E

Mix Index-- (Peet from A8 [AT1Jal 8 | S08v] Arnyals V [Arrivals
104 Percent (C+30) | threshol d) [Fmo [Nel [¥=2 [N-O [N=1 [N 2 | N0 | N=1 | N=2
or 3 or 3 Ors
0 to 20 | 2000 to 4000 [1.00]1.00[1.00[1.00(1.00[1-00[0.98 [1-00[1.90
0 21 to 50 | 3000 to 5500 [1.00(1.00]1.00{0.97]1.00{1.00]0.91]1.00|1.00
0 20 40 660 83B0LAD0120 1240 16 180 Sl to 80 | 3500 to 6500 |1.00(1.001.00[0.94]|1.00[1.00]0.92[0.99[1.00
81 to 120 5000 to 7000 [1.00]1.00(1.00/0.98|1.00/1.00(0.91(0.97]|1.00
MIX INDEX -- PERCENT (C+3D) 121 to 180 | 5500 €0 7500 1.00]1.00{1.00/1.00{1.00]1.00f0.93f0.99]1.00

FicurE 5-O8, HOURLY CAPACITY OF RUNWAY-USE DIAGRAM Nos.: 48,60 ror IFR conpiTiONS,
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P 53



AC 150/5060-5 9/23/83

HOURLY CAPACITY BASE C* TOUCH & GO FACTOR T

T=1.00

- PERCENT ARRIVALS

~
(o]

X T x E =Hourly Capacity

-~

1 c
EXIT FACTOR E

To determine Exit Factor E
1. Determine exit range for appropriate mix index from table below

2. Porarrivalrunways, determine the average number [7x ® xit8(N) which
are: (a) within appropriate exit range, and (b) separated by at
least /SO feet
If N4is 4 or more, EXxit ractor = 1.00

IfNiS less than 4, determine Exit Factor mmtable below for
appropriate nmx i ndex and percent arrivals

o
[ ]

n
(=]

e
-

(OPERATIONS PER HOUR)

W
(=]

HOURLY CAPACITY BASE (C*)

N
=]

Mix Index-- Exit Range EXIT FACTOR P

(Feat fzrom als | 508 Arxivals [
Percent (C+3D) threshold) Ieos T3

N=Q { Nwl ] N=2 | NaQ
ox 3 or 3

¢ to 20 2000 to 4000 . . 0.96]0.83 D.95¥0‘.99 0.92
21 to S0 3000 to ssoo 10. . 0.9270.7770.8570.9210. 89

l;( oU oU IUU 1ZU I 160180 51 to 80 3500 to 6500 |0. .87(0.93]0.77 [0.83 0. 91 0. 90
[ NDEX -- PERCENT (C+3D) 81 to 120 | soootO 7000 |1.00]1.00 (1. 00]0.98]1.00]1.00]0. 01

121 to 180 $500 to 7500 |1. R 1.00]1.001.0041.00J0.92

FiRe 3-05. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM No. D3 ror IFR  conpiTions.
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CHAPTER 4. SPECIAL APPLICATIONS

4-1. GENERAL. This chapter provi des cal cul ati ons of runway capacity for situations
involvingPvccondi tions, the absence of radar coverage and/or 1Ls, and airports
with one runway or a runway restricted to small aircraft. Appendix 3 contains
exanpl es of these calculations.

4-2. PVC CONDITIONS. Runway hourly capacity in PVC conditions is reduced by
increased in-trail separations of approaches and departures and i ncreased runway
occupancy times. Calculate PVC runway comporent hourly capacity as fol | ows:

a. Select the runway-use configuration in figure 4-1 which best represents
the airport and identify the figure number for determining capacity i n PVC condi -
tions. To adjust for staggered thresholds, see paragraph 4-6.

o b. Determine the percent of class Cand Daircraft and cal cul ate the m x
i ndex.

c. Determne the percent arrivals.

d. Determne the runway hourly capacity from the figure identified in
paragraph b above.

4-3. ABSENCE OF RADAR COVERAGE OR 1LS. Except for single runway airports used

al most exclusively by class Aand B aircraft (which are covered I n paragraph 4-5),
calculate the hourly capacity of the runway conmponent in the absence of radar
coverage or ILs as follows:

‘a. Select the runway-use configuration in figure 4-1 which best represents
the airport and identify the figure nunber for determning capacity with an inopera-
t1 ve navaid.

b. Determine Whether the radar or the LS is operative and determ ne whether
a straight-in Or a circling approach is authorized.

c. Determine the percent of class Cand Daircraft and cal cul ate the m x
| ndex.

d Determine the runway hourly capacity fromthe figure identifiedin
paragraph b above.

4-4,  PARALLEL runway Al RPORTS W TH ONE RUNWAY RESTRICTED TO USE BY SMALL AIRCRAFT.
Cal cul afe The hourTy capacity of a paralTel runway configurafion when one of the
runways is unable to accommodate Cl ass Cand D aircraft as fol | ows:

a. Select the runway-use configuration in figure 4- 1 whi ch best represents
the airport and identify the figure nunber for determning capacity in restricted
runway use. To adjust for staggered thresholds, see paragraph 4-6.

b. Determine the percent of class C and D aircraft and cal cul ate the mx
index.

c. Determine the percent arrivals.

Chap 4
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e. Determine the runway hourly capacity fromthe figure identified in
paragraph b above.

4-5. S| NGLE RUNWAY ATRPORT--SMALL Al RCRAFT ONLY. Calculate the capacity of a small
ai rportfuls,led al most exclusively by Gass A and B aircraft wthout radar coverage or
LS as follows:

a. Conditions.
(1) The airport is used alnost exclusively by Cass A and B aircraft.

(2) The airport does not have radar coverge or an ILS, but it has an
approved approach procedure.

(3) Arrivals equal departures.
(4) There are no airspace limtations affecting runway use.

b. CapacityCal cul ations.

(1) Select the airport configuration from figure 4-26 that best repre-
sents the airport.

(2) Determne the percent of touch-and-go operations.
(3) Read the range of hourly VFR and | FR capacities from figure 4-26.

4-6, THRESHOLD STAGER FM ATC procedures permt simultaneous departures and
simultaneousdeparture--arrival operations on parallel runways spaced 2,500 feet
apart with even thresholds and at |esser/greater separations if the thresholds are
staggered. \hen thresholds are staggered , the equival ent unstaggered separation is
calculated i ncreasing or decreasing the actual separation dependi ng upon whethert he
arriving aircraft is aﬂproachi ng the near’ or far threshold. ‘Stagger adjustnents are
only applicable when the parallel runway separations that are at least 1000 feet
apart and less than 4300 feet apart.

a. Calcul ation.

(1) If the approaches are to the near threshold and the separation is
| ess than 4299 feet, the equivalent separation is the actual separation increased by
100 feet for each 500 feet of threshold stagger up to a maximum of 4299 feet.

(2) If the approaches are to the far threshold and the separation is
greater than 1000 feet, the equival ent separation is t he actual separartion
decreased by 100 feet for each 500 feet of threshold stagger down to a mninmum of
703 feet.
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b. lication. Apply the equival ent separation to determine which parallel
runway-use COnfiguration to use. Note:the calculation for equival ency need only
det erm ne whet her the equival ent runway separation is2500 feet or greater or 2499
feet or |ess.

c. Exanples.
case 1. Staggered thresholds, approaches to near threshold,

- | } +
e 1000 f eet —] 2400 f eet

: o

(1000/500) -2 = 200 o
Separation for equivalency is increased by 200 feet
2400 + 200 = 2600 feet

=

Case 2. Staggered threshol ds, approaches to far threshol d.

| * “T
L~1000 feet 4 2560feet

»-)»1 - %

(-1000/500) -2 =- 200 _
Separation for equival ency i s decreased by 200 feet
2500 - 200 = 2300 feet
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CHAPTER 5. COMPUTER PROGRAMS FOR AIRPORT CAPACITY AND AIRCRAFT DELAY

5-1.  GENERAI . This chapter identifies computer models for determining airport capacity, aircraft delay, and the
sensitivity of a proposed physical/operational changeto an airport or air traffic procedure.

52. SMULATION MODEL (SIMMODY. SIMMOD isasimulation model used by the FAA, airlines, airports,
architects, and engineers to design airport improvements, calculate travel times and flow rates for an airport or an airport
component, and/or develop procedural alternatives for domestic and international air traffic management, including the
adjacent airspace. Specific applications of the SIMMOD model range from studies of a single runway airport with its
network of taxiway and gates, to studies of terminal areas having multiple airports with complex airspace routings.

a SO both the physical design and procedura aspects of al air traffic operations, allowing
decision-makers to determine projected benefits and impactsin terms of airport capacity and in aircraft travel time, delay,
and fuel consumption. The model incorporatesthe FAA’s Integrated Noise M odel (INM) as a post-processing function,
allowing users to determine the impact of aircraft noise in the-planning process. SIMMOD is available in two versions
which include magnetic media, manuals, and all required softwarelicensesand libraries. The Summagraphics MG-3648
36"x 48" or Summagraphics Professional 12"x 18" digitizer, and CAD/CAM (Autocad) are recommended for data input
and optional display. l

(1) SSIMMOD Version 1.2 for 386/25 IBM compatible microcomputers with 80387 math coprocessors,
4 MB RAM, 80 MB hard disk, 1.2 MB (5.25") or 1.44 MB (3.5") floppy disk drive, VGA graphics system (board and
monitor), Mouse (Microsoft-compatible), and a Epson/HP Laserjet or compatible printer. DOS 3. 1 or higher (DOS 4.0
is not recommended) or OS/2.

(2) SIMMOD Version 2.1 operates on SUN Sparc and HP9000/700 series computers. Parts of thisversion
operate on IBM RS6000 machines having 32 MB RAM and 1.2 GB Hard drives.

b.  Model Source. The SIMMOD model and information on the model may be obtained from:

FAA, Program Analysis and Operations Research (ASD-400)
800 Independence Avenue SW

Washington, D.C. 20591.

Telephone number (202) 358-5225

Internet Address: hrtp://www .orlab. faa.gov/homepage.html

5-3. AIRPORT MODEL Thismodel isageneral purpose airport simulation that can be used for any airport. It

requires a DOS platform and-can produce animated graphic output. The input data include physical airfield layout, ATC
rulesand procedures, and aircraft performance characteristics. The input can also be modified in a user interface mode.

Either actual or randomly-generated flight schedules can be used to drive the model. Among the unique features of the
Airport Machine are detailed landing deceleration modeling, deceleration and exit selection, spacing of arrivals to allow
runway crossing, controlled departure queuing, and user interface to alow optimization of outcomes. Information on this
model may be obtained from:

FAA Technical Center, Atm: Mr. John Vander Veer
Aviation System Analysisand Modeling Branch (ACT-520A)
Atlantic City International Airport, N. J. 08405

Telephone number (609) 485-5645

5-4. AIRFIELD DELAY SIMULATION MODEL (ADSIM). ADSIM is a discrete-event simulation model that
calculatestravel time, delay and flow rate. It may also be used to analyze the components of an airport, airport operations,
and operations in the adjacent airspace. The model implements the Monte Carlo sampling techniques. The procedural
logic and physica network are used to simulate traffic using a series of probabilistic parameters such as gate service time,
arrival runway separation time and may others. The output enables users to generate performance data based on hourly

Chap 5
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. — — — —— ——— g— e —_— . —— e " —— e . e —— — e o e it S e e e e .

AC 150/5060-5 CHG2 12/1/95

flow rates, delays encountered on different routes, travel time, and others.

5-5. AJRFIELD CAPACITY MODE]L. Thisupgraded FAA Airfield Capacity Model isacomputer program which
analytically calculates themaximum operational capacity of a runway system under awide range of conditions. The model
user has considerable freedom to vary the parameters of the computation, such as number and usage of runways, aircraft
mix and speeds, and the characteristics of the ATC system.

5-6. MODEL AVAILABILITY.Taaes of the ADSIM and Airfield Capacity model are available from the National
Technical Information Service (NTIS), 5285 Port Royal Road, Springfield, Virginia 22161. The NTIS accession code
number for ADSIM (Model Simulation) isPB84-171560, for ADSIM User’s GuideisPB84-171552. The NTIS accession
code number for Upgrade FAA Airfield Capacity Model Supplemental User’'s Guide is AD-A104 154/0. Telephone
orders (703) 487-4650 ( TDD for the hearing impaired (703) 487-4639 ), or FAX orders (703) 321-8547.

5-7. AIRPORT DESIGN COMPUTER MODEL. Thiscomputer model requiresminimal input and provides output
which can be computed as specified in chapter 2. Refer to AC 150/5300-13, Airport Design, Appendix 14, Computer
Program, for details on this computer model.

a  Computer Requirements. Airport Design runs on the IBM PC family of computers and al true IBM
compatibles. It requires DOS of 3.1 or higher and at least 640K of RAM.

b. Adfipere Sestgn is available for downloading from the Office of Airport Safety and
Standards Electronic Bulletin Board System.

Telephone number: (202) 267-5205

Data hits: 8

Parity: (N)one

Stop hits: 1

Baud rate: 300/1200/2400/9600/14400

5-8. PROPRIETARY MODELS. Consultants doing airport engineering and planning as well as individual airport
engineering/planning departments have developed or purchased proprietary models to carry out airport capacity and delay
studies. Information on computer requirements and licensing costs for a proprietary model must be obtained from the
respective model owner.
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APPENDIX 1. EXAMPLE APPLYING CHAPTER 2 CALCULATIONS

l. GENERAL. Theexamples in this appendix illustrate applications of chapter 2 capacity and delay calculations with
portions of the appropriate tables and figures of chapter 2 reproduced in the examples. The work Szleers provided in
appendix 5 are used to record data.

2. EXAMPLES. The following four examples illustrate the progressive calculations of chapter 2.
a  Examples.

(1) Cadculate existing runway capacity (figure Al-l).

(2) Identify airport improvements to accommodate demand (figure A1-2).

(3) Determine annua delay (figure Al-3).

(4) Cadlculate potential savingsassociated with reduced delay (figure A1-4).
b. Damfollowing data is given for the four examples.

(1) The airport has asingle runway with afull length paralldl taxiway and entrance-exit taxiways. All
required navigational and air traffic aids exists, or will exist, and there are no foreseeable airspace limitations.

(2) Theairport has a forecast demand of 220,000 annual operations by the year 2000. The demand consists
of 41 percent small aircraft (one half of these are single engine), 55 percent large aircraft, and 4 percent heavy aircraft.
Air carrier operations predominate and touch-and-go operations are nominal.
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EXAMPLE 1. Determine whether the runway capacity is adequate to accommodate the
forecasted demand.
SOLUTION:

1. Aircraft Mix. Enter the mix Of the forecasted demand (41%small, 53%
large, 4% heavy) in columns 1 througch 4 of the work sheet.
®able l-l. Alrcraft classifications

Airccafs | mx. Cart. 2.0. Ramder Make Trixlance
Qass might (lbe) gires | Cassification
A Single
12,500 or lass Small (8)
3 mlzi
c 12,500 - 300,000 mliti lazge (L)
-] ower 300,300 mled Inavy ()

2. Runwav-use. Select the IuUnway-U* configuratics Szam figure 2-1 that best
represents t he airport. BEnter the diagramaaier (1) in columm 6 and a line sketch
ofthe configuration in column 7.

Bourly Annual
Capacizy Secvice
Mix Index Cps/3r Volume

¥o. Runwap—use Configurzatiom $(C+3ID) VPR IR Ops/3:z
1. ————— g = 20 98 59 230,300
21 = S0 74 57 _ 195,300
(51> % _ 3__se_ 205,000 )
81 to 120 "85 ]
121 =0 130 51 so 240.300

3. Mix |ndex Cal cul ate the mix i ndex, 53+3(4) = 67, and enter i N column 5.

4. BHourly Capacitv. Enter the hourly VFR and IFR canacities and the asv,
obt ai ned from diagram 1, figure 2-1, in cclumns8, 9, andlO.

Average
] Capacity Annual | Annual | Delay per | Minutes of
Alzczaft Mix Mix Confiquration | (Cps/Hour} | ASV | Demand | Demand | Aizszaf: | Annual Delay
Index
ASY | (Minurea) (000)
A 138 | Jao | acce3p) N0 Skeeza | VPRI I23 | (000) | (000) Tow [ Hieh | Low | Bigh |
21 3 1 3 S 5 2 PR 10 % T O 7 W 16
21 | 22 | 53 4 €7 1 — | 83 sé 203
o | ‘ | l

5 . Conclusion. The AsvV Of 205,000 operationsi S | €SS than the forecasted
demand ef 220, 000 annualo-rations. Unl ess adéitional capacityi S provided, delays
will become costly.

Piguze Al-l. Investigate zunway capability
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EXAMPLE 2. Example 1 concluded t hat the asv of 205, 000 operations i S | ess than the
forecasted 220,000 operational demand. |dentify alternative. two-runway configura-
tions t hat wi || accommodate t he denand,

SOLUTION:
1. Capacity of Aternatives. Repeat each of the calculations of exanple 1
for each of Eﬁe TWO- runway cont1gur ati ons.
[ - - -um; wn v
1 [—————] Sw 30 % W 1,00 .. % ew 2 3% M 1,00
Nee %
1 w 1% »
M eeits N1 0 0000 1wl 72 60 263,000
. 14, Sw 2 1% 9 1,00
700° % UM &
e 3 Muie 1 & wes
\::)
3 ten 1 o me 1 \T ow 30 133 M 20,000
2900°¢ w a9* Sl e 8 - Mg
“Sar————— i 18 7 s \‘-»\ Wewite 7T 6 M
\‘:)
4 e —————— | S 20 197 U 19,000 * muy agply, oo parosragh &6,
a00° o i e 60 136 111 Pigere 3-1. Cageoity end MV fer lemg tenge plasuisg (eest.)
e ——————— ] Miwie 101 s e ¥
o Mecage
Capacity Annual | Annual | Delay per | Minutes of
Afzozatt Mix Niz Configuration | (Ope/Hour) | ASV | Demand | Demand | Aizcraft |Annual Delay
Index _ 1 000) | (o00y | A |itimmtes f000)
5 o T T | soom (R e v | o0 (o) | [in [etar |2 | i
21]20|s5] ¥ & 1 | o= )63 | 56 | 205
. . . . . 2 - 121 56 260
[ ] [ (] [ [ 3 ——— (126 65 2
] . [ ] [ ] [ § 126 | 111 308
L] L] L] L J L] , + " “ z‘s
" " . - - " \ 85 56 220
L] L L] - L] —‘ sz
15 \ 56 | 215

2. conclusion. The paral |l el runway-use configuration (4), which neets the
separati on requirements f Or simultaneous i NStrunent approaches, provides the best
VPR and IPR hourly capacities and Asv. Any of the parallel runway-use configura-
tions as well au the di vergi ng runway- use configurati on meet t he forecasted demand.
The crossing and converging I unway- use configurations have | ess capacity than the
forecasteddemand.

Fi gure a1-2, ldentify two-runway configurations
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EXAMPLE 3. What annual delay is anticipated for t he existing and each -oft he al ter-
nat1verunway- use configurations?

SOLUTION: The following cal cul ati ons are for the existing single rummy-use con-
fTgurafion are repeated for each ofthe al ternative runway-use configurations.

1. Annual Demand. Enter 220, 000 (operations) i n col umm 11.

2. Demand-ASV Rati 0S. Divi de the annual demand Dy t he ASV and enter i n

column 12. R

220/205 = 1.07

_ 3. Average Aircraft Delay. Chtain the
high and Taw average & ays pet aircraft from
figure 2-2 and enter i N columns 13 and 14.

AVERAGE ‘BELAY PER AIRCRAFT

4. Annual Delay. Calculate annual 2
delay and entet results in colums 15 and 16.

3.5 x 220,000 = 770,000 pinutes .
5.8 x 220,000 =1,276,000 m nut es ¢ 0.102 0.5 0.4 0.5 0.6 07 0. 03 1

Tigess 4. vesepe atessafs Gy S Joup ssage plesnisy

Twecage
Capacity Answmal | Ansmal lhhy.:c Risstes of
Adzczaft Rix nix | Contiguzation | (Opa/Nous) | ASV | Demand | Demend [ Adrczaft |Aasual Beley
Index 4
3A 3¢ 10 1 siceap) ['Wo. T Sketch | wim (000) | (000) ‘%ﬁ
1. 1 21314 [y ] £ 19 18 j Iy v ﬁ
21| 20] 5] & 67 1 63| 6| 05| 220 | 1,07 |3.5|58 |10 | 1276

2] 6| 260 - I .5 1.1+.0 = | »6

R ] JJ 1.35 | 209

n9

T2 o1t 152 | A2

- - o] » ] 9 ml] 6| 215 - 1,02 | 2.6 |v.0 |5T2 o

- . al » [] [ t 85 86 | 220 . 1.0 2.3 3.4 |506 ™
po— 1 !

| of of » . 15"\ @ 6| 215] = 102 |26]s0 |52 | 80

5. Conclusions. Average delay per aircraft and annual delay with parallel
runway-use configurations ar ¢ significantly less than with any or the other runway-
use configurations.

Figure Al-3. Determine anmual delay
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EXAMPLE L Whar savings can be realized from the reduced delay anticipated in example 3 when going from runway-use
configuration 1 to 3.

|
| SOLUTION:

1. Allocate Usage. Distribute aircraft classes used for the capacity calculations (21% A, 20% B, 55% C, and
4% D) among the airport’s different types Of aircraft and users.

For this example the 21% A is distributed as follows:
6% small aircraft having 1-3 seats (GA),
12% smal aircraft haviag 4+ seats (GA), and
3% small aircraft having 4+ seats (AT)

Comparable distributions are made for the other aircraft classifications.

2. Calculare Aversee Cost Per Minuite. Using the delay costs provided in figure AS-12, calculate the average delev
cost antributed to each type of aircraft.

NOTE: Other delay costs may be used. When other delay costs are used, identify the source of their delay costsor explain
the rationale for the costs used.

Class A 1-3 seats 0.06 x 0.50 = 0.036
4+ seats (GA) 0.12 x 1.00 = 0.120
4+ seats. (AT) 0.03 x 1.80 = 0.054

NOTE: Similar calculations are made for the other aircraft classes and users.

3. Identifv Time Savings. Subtract projected minutes of future delay from currentest i mat es of delay to establish
the potential savings. Use both the low and high range from figure AL3.

Current Delay (000 M nutes) 770 Low 1,276 Eigh
Projected Delay (000 Minutes) 209 319 »
Potential Savings (000 Minutes) 561 v 957

4. Savingsxample, the projected benefit of reduced delay is calculated to range from a | ow of $7,610,000
to a high of $12,982,000.

NOTE: Savings in thisexample do not include purchase or replacement costs of the airplane, airport fees, and other
incidental costsincurred by an airline or by an airplane owner. Nor does the example attempt to include the benefits to
passengers of reductions in flight delays.

Figure A1-4. Savings associated with reduced delay
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Aircraft Percent of Dollars Average
Aircraft Minute cost
Class A 1-3 Seats 6 0.60 0.036
K:3f0Rgunds or less 4 + Seats (GA) 1 100 0.120
4 + Seats (AT) 3 1.80 0.054
Class B Piston Twin (GA) 8 2.50 0.200
FF g o less Piston Twin (AT) 4 3.70 0.148
Turbine Twin (GA) 5.20
Turbine Twin (AT) 8 6.80 0.544
CI;SSC Piston Engine (GA) 2.80 .
12,500t0 300,000Pounds
Piston Engine (AT) 2 4.00 0.080
Piston Engine (AC) 2.90
Turbine Twin (GA) 2 5.60 0.112
Turbine Twin (AT) 5 7.30 0.365
Turbine Twin (AC) 6 6.60 0.396 ||
Turbine Four (AC) 15.10
2 Engine Jet (GA) - 13.60 -
2 Engine Jet (AT) 5 16.30 0.840
2 Engine Jet (AC) 20 22.00 4.400
3 Engine Jet (AC) 15 31.40 4.710
4 Engine Jet (AC) - 35.50 -
— e
| ClassD 2 Engine Jet (AC) 4 39.00 1.560
Over 300.000Pounds 3 Engine Jet (AC) ) 57.60
4 Engine Jet (AC) 79.30
Helicopters Piston (GA) 140
Piston (AT) 2.30
Turbine (GA) - 3.30
Turbine (AT) - 4.40 -
Totals 100 —Comen—— 13.565
| (GA) Generd Aviation  (AT) Air Taxi  (AC) Air Carrier
Low High
Current Deiay (000 Minutes) 770 1.276
Projected Delay (000 Minutes) 209 319
Potential Savings (000 Minutes) 561 957
Aver age Cost PerMinute 13.565 13.565 ‘
Projected Benefit Per Y ear (000 Dollars) 7,610 12.982 I

Figure A1-4. Savings associated with reduced delay (cont.)
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APPENDI X 2. ExaMpLES APPLY| NGCHAPTER 3 CALCULATIONS
1. GENERAL. The exanples in this appendix illustrate applications of chapter 3
capaci ty and delay calculations with portions of the appropriate tables and figures
of chapter 3 reproduced in the exanples. The work sheets provided in appendix 5 are
used to record data.

2. EXAMPLES. Ten exanples, figures a2-1 through a2-10, illustrate the progressive
cal culatirons of chapter 3.

a. Examples.
(1) Hourly capacity of the runway component (figure A2-1).
(2) Hourly capacity of the taxiwaycomponent (figure a2-2).
(3) Hourly capacity of gategroup components (figure A2-3),
@A rport hourly capacity (figure a2-4).
(5) Annual service volume (figure a2-5).
(6) Hourly delay to aircraft on the runway conponent (figure a2-6).
(7) Daily de& to aircraft an the runway conmponent when the D'C ratio is
1.0 or less for each hour (figure a2-7).

(8) Dpaily delay to aircraft on the runway conponent when the D'Cratio is
greater than 1.0 for one or more hours (figure A2-8).

(9) Annual delay to aircraft onthe rummy component (figure a2-9).

(10) Hourly demand corresponding to a specified level of averagehourly
delay (figure A2-10).

b. Data. Data necessary t0 solve each exanple i s provided i n t he introductory
statement. 'ID the extent practical, results from one exampleareused i n subsequent

examples.
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ExAMPLE 1. Determ ne vFr and IFR hourly capacities of the depicted airport. In the
typical busy hour, it has 13 single-engine, 10 light tw n-engine , 25 ‘transport type,
and t wo widebody operations. During VFR conditions, arrivals constitute 45 percent
of the operations and there are three touch and go's. During IFR conditions, the
bus?; hour count of small aircraft operations drops to two single-engine and five
light twin-engine aircraft and arrivals constitute 55 percent of the operations.
There are no touch and go's during | FR conditions. The airport typically operates
with arrivals on one runway and departures on the other.

SOLUTION:  The work sheet on page 5 illustrates one nethod of recording data.

1. \eather. Enter the weather condition(s) applicabletothe capacity detet-
mination I N col um 1.

2. Runway-use. Fromfigure 3-2 (illustrated) , the runway-use configuration
diagram i S No. 43. Enter this diagram number in colum 3, and a line sketch of the
configuration in colum 2.

3. Capacity Figure (s) The apgrogriate figures for determning capacity are
No. 3-27 for vPR conditions’ and No. 3-59 for IFR conditions. These VFR and | FR
refg.re.nces are entered on the line in colum 4 corresponding to the weather

condi tion.

Rusvay [NTERSECTION Fieve No.
Disvamce 1w Feer For Capacivy

Fi gure aA2-1. Bourly capacity of the runway component
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4. Mx Index. This input is calculated using data provided in the exanpl e
statement. lable 1-1 (illustrated) is used to nake the conversion.

Table |-1. Adrcraft classifications
Alrcraft | Max. Cert. 7.0 Number Wake Turbulence
Class Weight (1bs) Engines | Classification
A 8ingle
12,500 or less Small (8)
B Milti
Cc 12,500 = 300, 000 Mlti Large (L)
D wet 300, 000 Mmilti Heavy (H)

The computation of aircraft mx is carried out by setting up atable in the fol | ow
|nghf orrrert]t. The percent of operations by each aircraft class is recorded in col ums
5 through 8.

Aircraft VFR Mix | FR M x
Description d ass No. ops.|s ops. | No. ops. | & Ops.
Singl e- engi ned A 13 26 2 6
Li ght-tw ns B 10 20 5 15
Transport-type C 25 50 25 73
W debodi ed D 2 4 2 6
Totals (No. Ops. & & Ops.) 50 100 34 100 |

The mx indices are calculated and entered in colum 9.
VFR = 50+3(4) = 62
| FR = 73+3(6) = 91

5. Percent Arrivals. The percent arrivals is given as 45 for VFR conditions
and 55 for IFR conditions. Enter in column 10.

6. Hourly capacity Base (C*). (btain c* from figure 3-27 for VFR and 3-59
for 1IFR, and enter I n colum 14.

7. Touch and (0 Factor (T). The statement specified 3 touch and gos during
VFR and none in IFR. Since a touch and go is a landing and a takeoff (2 operations),
the percent of touch and go Operations in VFR conditi ons is6/50 or 12 percent.
Obtain the touch and go factor T from figure 3- 27 for VFR and 3-59 for IFR and enter
in column 15.

Figure A2-1. Hourly capacity of the runway canponent (cont.)
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22 tasesnias Buis Pereer K1

1. Sctemies exit renge $o¢ agpuepriste aix inden feen table belew

2. fer azrival swsepe, Gacesnins the everegs mmber of ouitsim)
ase: (o) wishia egovepricse cuit senge, and () sapacated by o6
issst 738 Sast

2 It % 49 4 or meve, Buit Fester = 1.00

4. I 8 £0 1ess then 4, duonemine fren sehle nlew Sor

s Intew— | tpgee fres
Teresmt 003 |  ageieid)

- o o000 [4.08] 5.9 1. 0016 ] 1. 001 1. [0 DO [T 0411,
1w 30 | 2000 e 5300 o. 9911.00f0.92]1.00)
3100 00 | 3600 00 6300 fo.m2 1.00]0.93}0.90]2.00

s 120 [ L 000

8. Exit Factor E.

feet from the threshol d.

exit range and the exit factor E
range between 3500 to 7000 feet.
nunber of usable exits in colum 13.

Freut 3-59. HOURLY CAPACITY OF RUMJAY-USE DIAGRAN N0S.: 43,49,55 ror IFR cowpitions,

9/23/83

A Tanding aircraft mght exit at the runway intersection
(1600 feet) or at one of the three right-angled exits Iocated 3000, 4500, and 6000
From figures 3-27 for VPR and 3-59 for |FR determne the

In this example, only two exits are within the
Enter the exit locations in colums 12 andthe
The exit factors E are entered in column 16.

Fi gur e A2-1.

Bourly capacity of

the runway component (cont.)
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Cal cul at e capacity. Compute the hour| y capacity of the runway-use configur-
tionand enter in column 17.

VFR Capacity = 89°1.06°0.94 = 88.68 or 89 operations per hour

IFR Capacity = 53+1,00°0.97 = 51. 41 or 51 operations per hour

Imuy Nix | Jeroent | Peroemt Susmy Exits ::: P00 | mit c:l-u::v
| pmereme {TFigwes | Mcoraremx | iator |aceivate | vowh |09 ooy eme " |rureor | mactox |
S 5 T S— A ) w = e - ) LS M 2
VFR w27 |26 zosol 4|62 45 12 lus |60 2| 8 [1.06] .94 | &
IR v 21350 | 6]1s|73l 6] 9 55 o |60 1| 53 |1.00] .97 | 51

Work sheet for runway hourly capacity.

Ul conclusion. The calculated hourly capacities of the runway-use configura-
tionof 89 operations per hour | N VFR conditions andS51 operations per hour | n IFR

condi ti oNS exceeds the aeronautical demands of 50 VFR operations and 34 IFR opera-
tions specified in the statement.

Fi gur e a2-1.

Bourly capacity Of the runway component (cont.)



AC 150/5060-5 9/23/83
Appendix 2

EXAMPLE 2, Determine the VFR and IFR capacity of taxiway crossings (A and B) for
the airport of example 1 when operated as shown. Use the traffic data from example
1. NOTE: Runway usage is reversed from t hat used i n exanpl e 1 to permit illusta-
tion of the crossing effect on both arrivals and departures.

SOLUTION: The work sheet on page 7 illustrates one method of recording data.

1. Weather. Enter type of weather in column 1.

2. Crossing Location. Identify and enter crossing locations in colums 2
and 3. Taxiway crossing (A) IS 2300 feet from the arrival threshold ard taxiway
crossing (B) is 3000 feet from the departure threshold.

3. Runway Operations Rate. Determine operations rate and enter in column 4.
The airport has a VFR denand of 50 operations per hour with 45 percent arrivals,
_i,e., 23 arrivals and 27 departures. The touch-and-go adjustment reduces the depar-
tyre denand t 0 24 operations. In IFR there ar € 19 arrivals and 15 departures.

4. Mx Index. Calculate the mix index and enter in column 5. VFR mix index
i$ 62 and IFR mx index is 91.

5. Taxiway Crossing Capacities, Obtain crossing capacities from figure 3-66A
(illustrated) for the arrival crossing (A) and figure 3-67A (illustrated) for the
departure crossing (B) and enter in columns 6 and 7.

Crossing A (arrivals) VFR Capacity = 107, and IFR capacity = 92

Crossi ng B (departures) VFR capacity = 125, and IFR capacity = 112

Figure A2-2. Hourly capacity of the taxiway conponent
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Flame 3-66A RUNWAY OPERATIONS RATE
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Figure 3-66 (arrivals).

Fi gur e 3-67 (departures) .

. Taxiway Cr 0SSi ng Capaci ties
Di stance Runway (Qper ati ons per Hour)
Weat her| Taxiway from Ops. | Mix Arrtval's and Departures
Crossing |Thr eshol d| Rate | Index [M xed Operationp Plus T & G
1 2 3 1 5 6 7
VFR A 2300 24 62 107 -
" B l 3000’ 20 62 - 125
I
IFR A | 2300" 15 91 92 -
" B 3000’ | 19 91 - 112 l

6. Conclusion.

Wrk sheet for taxiway Crossing capacities.

The taxiway Cr0SSi ng capacities for the stipulated operational
conditions would not be capacity limiting since the demand is less than one-fourth
of the theoretical capacity.

Fi gur e A2-2,

Hourly capacity of the taxziway component (cont.)
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EXAVMPLE 3. Dpetermine the hourly capacity of the termnal gate complex at the air-
port of exanple 1. It has 10 gates allocated to three airlines x, ¥, and 2. Only
the end gates X-3 and Y-3 are capabl e of accommodating Wi debodied aircraft. During
an hour; airline x schedul es 13 non-wi debodi es with an average gate time of 45 mnu-
tes and two wi debodies with an average gate time of 55 minutes. Airline Y schedul es
ei ght non-widebodies Wi th an average gate tinme of 40 mnutes and airline 2 schedul es
four non-w debodies with an average gate time of 35 mnutes.

/&?
s
X-1 . =

]/

SOLUTION: The work sheet on page 9 illustrates one nmethod of recording data.

1. Gates Goups. The gate groups (airlines identification) and type of gates
are entered 1n colums 1, 4, 5 and 13.

2. Gate mix. (perational demands are entered in colums 2 and 3. The gate
M X obtained Dy dividing the nunber of non-widebodied operations by the total nunber
of operations s entered in colum 6.

3. (Cate Percentage. Calculate the percentage ‘of w debodied gates in each gate
group and enter In colum 7.

4. Gate Qccupancy Time. Gate times are entered in colums 8 and 9. Since
gate times vary by airfine and location, it i s presumed that the example average
gate occupancy tines were obtained by on-site surveys.

5. (ate occupancyRatio. Gate occupancy ratio (R) , entered in colum 10, is
determined Dy dividing the average gate occupancy tine of the w debodied aircraft by
that of the non-w debodied aircraft.

Airline X R=55/45 = 1,22

\Wen no wi debodi ed aircraft are accomodated, R equals 1. 00

Fi gure A2-3. Hourly capacity Of gate group component
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6. Gate Capacity. Calculate the hourly capacity for each gate group from the
equation G*-S°N where N equals the number of gates in the group. Obtain values for
G* and S from figure 3-68 (illustrated) and entered in columns 11 and 12, Do not
interpolate, use the chart with the lower R value.

~ 40 ' : 1
~ 3 - N .
'S§ = PERCENT WON-WIDEBODY H':m » 4
gﬁ N L / A
a 3.0 | /] 0.
=5 SUREARD 4 an
—— - ~~ b——tr—t l
§§ T I e }
« 2.0 [ === < 0,60
=¥ e 4,
S 2 M
=3 “ A
) 2045 50 55 60 - 20
% jon-wiDesony ATRCRIFT GATE oCLTPANCY B 2 .
~ w0 (MINuTES) 3 -
L] PERCEN™ NON-WIDEBODY 0. 20 et gt
-3 AIRCRAFT —— ==
g‘g B PERCENT OF GATES THE THAT
-3 ACCOMMODATE WIDEBODY AIRCRAFT
= N + 0.0 —L
e H s amhtossosl GATE MIX
38 2 H1 T (PERCLNT NON-WIDEBODY AIRCRAFT)
") l ]
gé R R -
2 UL I
e
3 m-um—:muvmcmat\TEoowPANCY ’ G x Sx N HourlLCapaclty
~_ 4.0
e w ﬁl | ' -----' " uau_uvm:ww |
Non-widebody (N) Widebody (W)
Cate Average Gat e Cate Hourly |Gate NoO. Hourly
Demand No. Gates Gate Mix Time (Mn.) Occupancy Ca,
G oup Ratio PaC: gize Chtes apacity
(N [0 | (N | (W | (N | (W (N) (W) (Ty/Tp) Base
Ml | (To) (Tw) (R (G*) s *.5.
1l 2 3 4 | 5 6 1 8 9 10 11 ()a.‘ {3N) (GA-f 4
X 13 2 4 1 87 | 20 45 55 1.22 2.6 97| 5 13
Y 8 0 2 1 | 100 | 33 4o o 1.00 3.0 |1.00 | 3 9
vA 4 0 2 0 10| o0 35 0 1.00 3.4 100 | 2 7
Capacity of the Terminal 29
Work sheet for gate capacity.
7. Conclusion. The gate group capacity of airline X is two operations short

of its demand, whereas the calculated gate group capacities of airlines Y and 2
exceed their demand »y one and three operations respectively. The terminal capacity
exceeds the combined airline demand by two operations per hour.

Figure A2-3, Hourly capacity of gate group components (cont.)
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EXAMPLE 4, Identify the constraining component under VFR conditions of the example
arrport. Use previously calculated data.

SOLUTION: The work sheet below illustrates one method of recording data.

1. capacityand Demand. The airport conponents, hourly capacities and demands
obtained from exanples 1, 2, and 3 are entered in colums 2 and 3 of the work sheet.

2 Demand Ratio. Divide each component demand by the runway demand and enter
in colum 4.

3. ComponentQuotients. Divide each conponents hourly capacity by its demand
ratio and enter 1n colum 5.

4. Constraining Conponent. Identify the |owest conponent quotient in colum 5
(i.e. 54).

Demand Rati0' | Ccmponent Quot i ent
Hourly | HourlyComponet Denand (Jonponent Capacity

Oorrpcinent Capazacitg nexgmand Runway4Demanc Den‘ang Ratio
Runway 8-9 50 50/50 = 1.00 89/1.00 = 89
Twy Xing A | 107 I 20 I 20/50 = .40 |107/.50 = 267
Twy_Xing B 12\5 24 24/50 = 48 | 125/.48 = 260
Gates 29 27 27/50 = .54 29/.54 = 54

work sheet for identifying the constraining conponent.

5. Conclusion. The constraining conponent is the terninal gate complex which
limits the ai rports hourly capacity to 54 operations per hour.

Pigure A2-4. Airport hourly capacity

10
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EXAMPLE 5. Determine the ASV of the example airport assunm ng there are 219, 750
annual operations, 690 average day operations and 50 peak hour operations.

SOLUTION:  The work sheet on page 12 illustrates one method of recording data.
1. Calculate cy.
a. Runway-use Configuration. Identify the different runway-use conditions

used over the course of a year and the mix index for each use. Enter in colums
1 through 4.

_ k. Percent of Use (P). 1Identify the percent of the time each configuration
rI]S UShEd'amll enter in column 5. The figures shown on the work sheet in column 5 are
ypot heti cal .

. c. Runway Hourly Capacity (C). Calculate the hourly capacities of oper-
ating conditions as in exanple 1 and enter in colum 6. Exanple 1 dataare used for
operating conditions 1 and 2.

d Mximum Capacity Configuration. Identify the runway-use configuration
that provides the maxinmum capacity.

e. Percent of Maximum Capacity. Dividethe hourly capacity of each runway-
use configuration by the capacity of the configuration that provides the maximum
capacity and enter in colum 7.

Operating condition 1 89/89 = 100
" a 2 51/89 = 57
a a 3 62/89 = 70
" a 4 52/89 = 58
a a 5 59/89 = 66
a a 6 46/89 = 52

. ASV \eighting Factor (w) From Table 3-1, identify the weighting factor
(w) for each oOperating condition and' enter in column 8.

Table 3-1. ASV weighting Pactocs

Percent Of Weighting Pactors
Maxisun v ho 43
Capacity Mix Index| Mix Index |Mix Index
(0-20) (21-50) | (s1-180)
91+ 1 1 1 1
81-90 5 1 3 S
66-80 15 2 8 15
51-65 20 3 12 20
0-s0 23 4 16 25

Fi gure a2-5. Annual service volume

11
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Percent Hourly Percent | Weighting
Operating Condition Mix | of Year | Capacity | Maximum Pactor
Mo. | Weather —-use Diagram | | ndek (P) () . Capacity | (W) {
S 2 o 1 [
H 4 4 Y] v
1 VFR
1 05 51 Jon &7 20,
2 IFR
\+4
3] v \L 62 5 62 70 15
4 IFR 91 5 52 58 20
5 | v l 62 4 59 66 15
\ or
6 IFR 91 4 46 52 20
7 IFR Bel OVi#tinimums 3 25

Wrk sheet for ASV factors.

_ . Wighted Hourly Capacity (cy). Calculate the weighted hourly capacity
usi ng t he following equafl on:

_ (P1C3W)) + (PaCoW2) - . o . (PnCpWn)
(P1W1) . (P2W2) + << (PpWp)

Cy = (.74-89-1) + ( .05-51-20) + (.05-62-15) + (.05-52-20)_+ (.04:59-15)_¢
(.74-1) + (.05-20) + (.05-15) + (.05-20) + (.04-15) +

(.04-46-20) + (.03-0-25)
(.04-29) + (.03-25)

Cv = 287.56 or 51 operations per hour.

5.64
2. Daily Demand Ratio (D) . Calculate D using the equation:
D= Annual = 219,750 _ 313

Average Day-peak nonth 690

3. Hourly Demand Ratio (H). Calculate Hfrom the equation:
Aver age Day-—peak nmonth 690

= = 14

Avet age Peak Bour--peak nmonth 50

4. Calculate ASV. ASVis cal culated fromthe equation ASV=C,-D-H
ASV = 51-318-14 = 227,052 operations per year.

5. Conclusion. ASV iS an indicator of the annual operational capability of an
airport adjusted for differences in hourly capacities which occur over the course of
a year. Inthis exanple, the airport theoretically could. have accommodated and
. additional 7,302 operati on8 during the year.

FPigure A2-5. Anmual service volume (cont.)
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EXAMPLE 6. Determne the hourly delay in vFR and | FR weather conditions for the
exanple airport in its predomnate node of operation. The peak 15 ninute demand in
vFR | S 20 operations and in IFRit is 15 operations. Extract necessary data from
exanpl es 1 through s.

SOLUTION:  The work sheet on page 16 illustrates one nethod of recording data.

L. Hourly Capacity. Enter the hourly'capacities calculated in exanple 1
(89 ver, ST TFR) rn colum 5.

2. Ldentify Delay Figure Nos. From figure 3-2 (illustrated), identify the
runway-use CONI I guration as No. 43 and figures 3-85 and 3-91 for determ ning vFR and
| FRdelay. Enter in columns?, 3, and 4,

Rumvay |uTERSECTION Freune Mo,
Diac. Distance 1w Feev For CapaciTy § [ For Jegay
Ran-us: !mmu _No. (x) (v} VR IFR VFR J |FR
3 07vo1999) <8000 § 327 | 359 | 385 § 391
X (1} 2000104999 - 2000 | 328 | 3-60 | 3-8 | 39
» L} SOWt0 8000§ - %000 § 3-29 | 361 § 3-86 | 3-93
y- (1 07v1999§ » o000 | 3-30 | 362 ] 3-86 | 3-98

a7 | 2000t04999F s a000 | 331 | 363 371 | 3102
a8 | 5000 o s000] o a000 | 332 360 ] 371 | 3102
‘R'\ ) 0% msl -a000 f 37 [ 358} 385 | 301
¥, s0 | 2000 o a999] - a000 f 328 | 360 | 306 | 3%

| 51 | 50000 s000f - w000 | 349 | 361 | 345 | 309

52 0vo1999) »%000 f 3-30 | 362 | 386 | 39

$3 mmmlnm 33| 3+65) 371 ] 3%

SA 5000 o 8000f » 4000 f 3- 3| 343§ 371 3-90 |
X cc ol Nta100a] o B 2o T cen b var

3. Demands. Enter the hourly demand from exanple 1 (50 VFR, 34 IFR) in
column 6, and the 15 minute demands of 20 VFR and 15 IFR i N coumn7.

4. Dpemand/Capacity Ratio. (Calculate the D)Cratios and enter in colum 8.

DCratio VFR = 50/89 = (. 56
DCratio PR = 34/51 = Oc67

5. Delay Indices. From figure 3-85and 3-91 (illustrated), obtain arrival
del ay index (ADI) and departure del ay index (DDI) and enter in colums 11 and 13.

Enter example 1 mix i ndices in colum 10 (62 VPR, 91 | FR) and percent arrivals in
column9 (459 VvFR, 559 IFR).

Fi gure A2-6. Hourly del ay

13



acx50/ 5060- 5 9/23/83
Appendix 2
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FiGure 3-85. DELAY INDICES FOR RUNWAY-USE DIAGRAN NOS.: 43,49,55,61 ror VFR comoiTiows.

VFR ADI at 40% = 0.90 VFR DDI at 40%= 0. 90
" " 50%= 1. 00 . = 50% = 0.67
" 45% = (. 95 . = 45% = (.78

ARRIVAL OELAY INDEX = 1.00O
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Fieure 3-91. DELAY INDICES FOR RUMAY-USE DIAGRAN 0S.: 2,3.5,9,32-35,37-43,48,55,61-68,72-74,76,
77,79,80,82-85,87-99,91,92,94,95,97-100, 102 For 1FR comiTioNS,

-
-~

b

0.2

g
'
506
E

. - 60% = 1.00 . 60% = 0. 38

IFR ADI at 50%= 1. 00 iR ADI at 50%= 0. 57
O 55% = 1. 00 a = 55% = 0. 47

Fi gure a2-6. Bourly delav (cont.)
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S, Delay Factors. Calculate the arrival and departure delay factors (ApF and
DDF) using the equati on ADF = Ap1- (D/C) and DDF = bpI+(D/C). Enter results in
colums 12 and 14.

ADF for VFR = 0.95-0.56 = 0. 53 DoF for VFR = 0.78-0.56 = 0. 44
apr f Oor ‘IFR = 1.00-0.67 = 0.67 DDF for IFR = 0.47-0.67=0. 31

7. Demand Profile Factor (ppF). Divide the 15 minute demand (colum 7) by the
hourly demand (COl urm 5) and multiply the result by 100. Enter results in colum 15.

DPF for VFR = (20/50) 100 = 40%
DPF for | FR = (15/34) -100 = 44%

8. Determ ne Average Delay. Using figure 3-69 (illustrated), the delay fac-
tors (columns 12 and 14), and the demand profile factors (col um 15), determ ne the
average delay to an arriving and a departing aircraft for vFPR and | FR conditions and
enter in colum 16 and 17.

12
10
£ s
g2
B
=z
[ 6 :
£
4 DEMAND PROFILE FACTOR- L
- 22
-ml
) EH
H
+
0 salll
0 0.2 0.4 0.6 0.8 1.0
DELAY FACTOR
Fieure 3-69, AVERAGE AIRCRAFT DELAY 1IN AN MOUR.

Figure A2-f “aurly delay (cont.)
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9. Hourly Delay. Calculate the hourly delay using the follow ng equation and
enter in colum 18.

HBourly del ay = Hourlydemand (% arrivals-average arrival del ay)
+ (% departures-average depart ure del ay) ]

Delayi N VFR = 50 [(0.45+1.3)+(0.55+0.95)3= 55 mi nutes

Del ay inl FR = 34 (0.55-2.8)+(0.45-0.06)3= 53 i nut es

Delay Arrival De: t. Delay! Profile | wer. Delay | Mourly

A O T B3] copacie Barte | T8 WTi] savio | aeeiests| zasex | Aot | soe | pol | soe | oer . Iice] besr] isatee
iv 43 |85 89 so| 20 [.56 | 45 62 .95 .53| .78 44| s | 1.3] .95] 55
43 91| 51 3% | 15 |.67 | 55 91 [1.00 | 67| .47 31| u | 2.9] .60| 53

Work sheet for hourly delay.

10. Conclusion. Because the demand is significantly [ess than capacity, and the
schedul ed airline operations are reasonably constant in vFRr or | FR weat her conditi ons,
there is little difference in the mnutes of delay experienced in the typical VPR or
IFR hour.

Figure A2-6. Hourly delay (cont.)
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EXAMPLE 7. Determine the dai IF delay in vPR conditions for the exanpl e airport.

The hourly demand for a ttypi cal VPR day is as plotted. Demand is always less t han
capacity. For demands of 11 to 44operations per hour,arrivals equal departures.
Fordemands aver 44 operations per hour, the arrival raedrops to 45 percent. Noise
abatementpractices limt the airport to the use of one runway from 10:00 pm to 7:00

am

BOURLY DEMAND

promdSEanSRERRERYEEESEESERER

(=]

E
P
P
od

0 7 b 10 12 1% 6 18 20 2 )
TR ( 24 Bour Clock )

H stograph of daily demand

SOLUTION: The Work sheet on page 18 illustrates one method Of recording dat a.

1. Calculate Capacities. Calculated runway capacities for the different
operating conditions are Illustrated below. Assunptions were made for demand,
alrcraft mx, and percent of touch and go's for the first four operating conditions.
Data fromexanple 1 are used for the fifth aperating condition.

vt o e N T T S
"F' ﬁ% ‘wgco_:g; m:L ;L —E:'E{'—"T c* ﬁ :7 Co-p-8
11-19#'\ 14 3 2slrsi 2ol 2 1 s0 5 [30}as]60 1 |103 j1.08] .86 92

—2

11-19 a Bl 40505401 5 " 20 |* |» {» 1 J108}1.08] 85| 97
20-351 nl » 0 - 10 = f» |» 2 102 j1.030 921 97
-y > wf = 2742l 1] 45 50 8 I"I"|" "1 o4 |1,03] .92 89
USe w3 27 afoolso] #f 62 | 45 | 12 |solsleol 21,88 11,061 04| &

Work sheet for hourly capacity,

Pigure A2-7. Daily delay, DCratio equal or less than 1.00
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2. Calculate Hourly Delay. The hourly runway del ay cal cul ations of exanple 6
are repeated 24 Times to develop average arrival and departure delays per aircraft
and the mnutes of delay for each hour. Assume the demand is fairly uniform so that
the DPF (colum 11) is 25 when the demand is |ess than 10 operations per hour. Wen
the demand is 10 or more, the DPF is 40. Forty percent of the operations occur in a
15 mnute period whenever the demand is 10 or more.

Arrival Delay | Depart. Delay | Dealay | Aver. Delay | Hourly
|_____Bourly | D/C | Mix [Index [Factor| Index| Factor | Factor] (Minutes) | Delay

e o e 1 i
24100-01100 L 92 01 ] o0 o] o 0 o 0 o|l o 0
0110002100 0 - - - - - - - - - -~ =
02:00~03:00 " - - - - - - - - - - -
03:00-04:00 " - - - - - - - - - - -
04:00-05:00 " - - - - - - - - -
05100-06300 3 92 | .03] 0 64l .02 1.50 | .01] 25 0 0
0630007300 10 92 411 2 ol .07 1.50 .06 | 40 05} .05 1
07100-08:00 20 o7 |.21|3% [1.00] .20 |63 | 3] * |.30].15] &
0810009100 39 8 | .44 45 [1.00| .44 |.65 | 29| " }.95].50] 28
09:00-10300 i, " .51 62 .95 .48 ].78 .37 n M.10] .80 %42
10100-11:00 3 89 3713 [1.00f .37 |.63 23 " 701 .35 1 17
11100-12:00 25 97 | .26 " "]l 26" 6 0 | .bo] .20] 7
12:00-13100 25 97 26| n] 26| " .16 " .40} .20 7
13100-14100 20 8 | .su| » S .21 " ].60] .30} 14
14100-15300 32 " 3613 |1.00] .361}.63 .23 " .65 351 16
1510016300 45 " 5162 | .95] .48 ].78 «39 » h,10} .80] %2
16100-17100 50 " s6] » n| 53| » R * 11.30} .951 55
17100-18:00 48 " .54 ] 62 .95] .51 ].78 43 " 11.20} .90] 50
18100-19:00 38 8 § .43|45 |1.00] 43]|.65 | .28 .90} .40] 25
19300-20:00 17 97 .18| 5§ v | .18 ].63 .11 " .25} .15 4
20300-21100 10 " 0] vl 10| » .06 " 05} .05 1
21100-22100 10 97 | .10] 5 l1.0c|] .10].63 | 06| 40 | .05} .05] 1
2002300 | 6] 92 |.or| 2 | .64 cou]so| a5 [ of of o
23100-24100 4 92 o041 o] .64 .03].50 02| 25 o] o o

vefly Delay | 295

Wrk sheet for daily runway del ay.

3. Total Delay. sum the hourly delays, i.e. 295 m nutes.

4. cConclusion. The 295 mnutes of & ay for the day is influenced by sche-
duling practices W t hi n t he hour.

Figurea2-7. Daily delay, D/C ratio equal or less than 1.00 (cont.)
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EXAMPLE 8. Deternmne the daily delay in VFR conditionsif the exanple airport
Cl0S€S The north-south runway and t he demand during the 3:00 PM to 6: 00 PM time
period is increased to exceed the runways capacity.

61

onronditRsERERBERERESESEESRERBERORS:

bl 01 ol 0] o

TDE ( 2% Hour Clock )

Histograph Of dai |y demand.
SOLUTI ONs The work sheet cmpage 21 illustrate one nethod of recording data.

1. ldentify Saturated Time Periodg:

a. Calculate Capacities. Calculated runway capacities for the single run-
way condition are Illustrated below. Since operations ar € limited to a single
runway, capacity values will differ from those of example 7. Enter data from below
and from exanple 7 in columns 3, 4, 6, and 11.

[T Sout ly
Cagecity nix Touch cap. T4 G Bxit | Capacity
| Pieuse Wo. | Afrcraft Nix todex | Azrivals] and Go Ruhvay Rxits Base | Pactor | Pactor

24} SA {88 ] 4C] 8D} $¢C+3D] L] a Tocat fon WO . c* h 4 2 ce-t-8
ﬂ'—rﬂ!—‘—r'ﬂ"‘r"" I 12 PLERER ] X7 1 ]
h1-19 113 wlsst sl o] 5 1 %o 20 |30} 45} 60 1 j97 |1.10} .86 92
bo_35 " 35]3s{30{ of 30 50 10 L I 2 |77 | 1.04] .93 69
5 |y w|a. 30{27]42] 1] s 45 8 | =~ 1= |65 Ji.08] 93] 63
hs-50 \ w| . 26]20]s0} 4| 62 " 12 | = o] |~ |62 }1.10] .91] 62
b1-59 ﬁ wl - 21]17]s5] 3| €8 - 10 ul nf = " ]61 Ji.04] .91 58
[1 3 201151621 3] 71 45 9 {30}45]60 2 (98 11,081 .91 55

Work sheet for capacity.

Fi gure a2-8. Daily delay when D/Cratiois greater than 1.00
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b. ldentify Saturated Period. compare cal cul ated capacities to the demand
histograph. The tinme period frominitial overload through recovery (15:00 t020:00)
Is the saturated period,

. Overload | cummulative
Time Peri od !pemand | Capacity | (Recovery) | Overload
14:00-15:00 32 69 0 0
15:00-16:00 61 55 6 6
16:00-17:00 65 55 10 16
17:00-18:00 60 55 5 21
18:00-19:00 38 55 (17) 4
19:00~-20:00 17 55 (4) 0
20:00-21:00 | 10 92 0 0

2. Saturated Period Delay. Calculate the delay for the saturated period
as follows:

a. Duration of Overload Phase. Identified as 15:00 to 18: 00 hours.

I b. AD/C Ratio. Calculate the AD’Cratio for the overload period and enter
in colum 5.

. 61465460 _ 186 _, ..

AD/C = =5 55455 = 165

c. Percent Arrivals. Gven as 45%.

d. Delay Indices. Ootain apx and DDl fromfigure 3-71 and enter in
columns / and 9.

AD1 at 40% = 0.74 ppx at 40%= 1. 00
" 50% = 0.83 " 50% = 1.00
" 45% = (. 78 a 45% = 1. 00

e. Arrival and Departure Delay Factors. calculate ADF and DDF for the
saé:u:lcgted period by multiplying ADL and DDI by the AD/C ratio and enter in colums 8
an .

ADF = 0.78-1.13 = (. 88
DDF = 1.00-1.13 = 1. 13

£ Average Delays. Determine aver age delay from figure 3-70 f or a 3-hour
overload phase and entered i n colums 12 and 13.

Figure A2-8. Daily delay when p/cratio is greater than 1.00 (cont.)
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0. Saturated period Delay. Cal cul ate the saturated period (DTS) de&y and
enter in colum 14,

DTS = (61+65+60+38+17) (45-4.9+(100-45) +13.7) /100
= 241(974.0) /100
= 2,347 mnutes of delay

3. Hourly Del ays Unsaturated Periods. Calculate hourly delays for the
unsaturated peri ods (24:00 to I5:00 and 20: 00 to 24: 00) as in example 6.

iad iV Delay Depart. Delay| Dslay | Aver. Delay | Sourly
Hourl B/C Mix [Index | Factor| [ nde Factor PFactor (Minutes) Delay
I B ot i il A o o o
24100-01300 1 S92 - - -1-1-1- - - - -
01:00-02300 0 " _ -
02:00-03:00 0 " ! - - - -
0330004100 0 " - - -
0430005100 0 " - - - - - -
05:00-06:00 3 " l.03] 5] .65].02|.50].02 | 40 Jo.0]0.0 0
06100-07:00 10 Loz | 11151 .65] o7 1 .50 | .06 § " Jo.1i oo J| 1 1
07100-08:00 20 69 | .29 30 | .70] .20 | .52].15 v lo.2]0.2
08:00-09:00 % | 63 |.62) a5 72] 45| 4]0 [ v [1.0008] 35
09:00-10:00 45 62| .73 ] 62 | .67] .49 | .74 1.54, v |1.1]1.4] 57
10500-11300 33 69 | 195 ]| 30 | .70| 34 | .56 .27 " |o0.6]0.4] 17
[ 11:00-12:00 25 " B w] w o]y " lo.4]o0.2 8
12100-13:00 25 w |36 w ] @ BI| 0| EB * Jo.4]o.2 8
13:00-14:00 30 w |43 )] "] "9 E0| 53408 w Jo.5]0.3] 12
14100-13:00 32 60 M6 ] 30 | .70] .32 ] .561.26 [ 4o Jo.6]0.4 16
15100-16100 61 55 D)
16100-17100 65 m b [ 7 [ e 02 Jrioo ks |40 Yuoha. [2347
17500-18:00 60 "J |
180019300 38 " |
19100-20:00 17 | 55 J
2010021100 10 92 | ee 51 0El o7 | v |0 i 40 Oel | 0.0 1
21100-22:00 10 n. L1 " " | 107 L " 0.1] 0.0 i
22:00-23:00 6 " 07 " " 1[28 " |.04 " 0.0] 0.0 0
23100-24100 4 92 o g | 5| ¥ E| WE| .50 ].02 | 40 [o0.0] 0.0 0
Daily Delay | 2507

Wrk sheet for daily delay when D/C ratio i s greater than 1.o0.

4. Daily: Delay. Sum the hourly delays for the saturated and unsaturated
periods, i.€. 2,507 m nutes.

5. Conclusion. \When demand exceeds capacity for several consecutive hours,
daily delays increase significantly.

Figurea2-8, Daily delay when D'C ratio is greater than 1.00 (cont.)
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EXAMPLEO. Determine the annual runway delay for the exanple airport, assumng that
the airport has an annual demand of 153,000 operations, a demand profile factor of
40, no runway closures, and relatively uniform daily demand throughout each nonth.

SOLUTION:  The work sheet on page 25 illustrates one method of recording data.
NOTE:  Use procedures illustrated in exanples 7 and 8 to determine the delays for
VFR and IFR days. To allow for seasonal variations of demand, 24 representative
days are used, i.e., a VFR and an |FR day for each cal ender nonth.

1. Digtribute Demands. Distribute the annual demand of 153, 000 operationst 0
representative dal [ y demands as fol | ows:

a. Distribute to Mnths. Distribute annual demand to the 12 cal endar
months and enter in column 3. Use historical data when available.

b. Distribute to Days. Monthly demand iS uniformy distributed over the
days of the nonth and entered 1 n colum 4.

January: 11,631 operations = 375 operati ons/ average day
31 days

2. Devel 0p Representative Days Demands.  Adjust average day demand to representative
day demands to account Tor differences in VFR and | FR operations, as foll ows:

-4, Percent|FRWather, From historical records, determne the percent of
the time that TFR (and PVC) weather conditions prevail in each of the months and
enter in colum 6.

January: 18% | FR weat her .
82% VFR \\eat her

b Nunmber of Representative Days. Convert percentages of VPR and IFR weat her
to days and enter results in colum 7.

January: 31 days-82% VFR weather= 25. 4 VFR days
31 days-188 | FR weat her = 5.6 | FR days
c. Percent IFR Demand. The |FR demand is 68% of VFR demand.

- d. Representative pay Demands. Calculate daily demand as follows and
enter I n column 8.

100-375 - 37500

100-18 (1-68/100) ~ 94.24 ~ S0 VFR ops/day

January:

398-68/100 = 271 | FR ops/day

" Fi gure A2-9. Annual delay
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3 Develop Hourly Demand f or Representative Days.Fran hi storical data,
deter & the percentage of dally operations occuring I n each hour of the day. The
per cent aﬁe of demand for each hour i S assuned to be the same for each representative
day whether it is an IFR or VFR day. awork sheet, simlar to that on page 24, is
useful for keeping track of hourly demands.

4. Representative Daily Delay. Calculated delay for a VFR day in January is
illuslt:rate below USIiNg tne procedures of exanples 7 and 8. Enter cal cul ated del ays
in colum 9.

JAszivell Delay ! Dej . Dela Delay | wer. Delay | Bourly
Boyrly _b/c_ | wix [Index | Factor | Index | Factor | Pactoc | (Minutes) Delay
S S S S B M e 5 O W 0 M I T VA O I 0 A (N
24:00-01100 1 . -1-1- - -l - - -1 - -
01:00-02:00 0 - - - - - - - - - - -
02100-03100 0 _ _ _ - _ - _ _ - - -
03:00-04300 o - - - - - - - - - - -
04:00-05:00 0 - - - - - - - - - - -
05:00-06:00 2 - - - - - - - - - - -
06:00-07:08 8 - - - - - - - - - 1
07400-00:00 16 | 97 161 5 |1.00] .16 ] .62) .10 80 o] 2
0850009100 39 97 .32 |3 " 32 631 .20 " 55| 136 12
0988040880 37 89 42 |45 wloz] .65] .27 " 85| .40 | 23
10100-11:00 27 | 97 .28 | %0 w| 28] .63] .18  |.40]:0] 8
11100-12:00 20 " 2] | v le By 1 @ 13" | 0,104
1200-13:00 20 )] « J.aa] v oflaa] v ] .37 @ b d o) &
13:00-14300 _g); " 25 " " .25 " .16 " .3%1 .15 6
1410013100 26 19z 1,273 | = 1.27) .63] .17 = J.uof.151 7 )
18100-16100 37 | 8 .42 J4s nju2) .65 274 " |.85] 0] 23
16100-17100 LT " RTA v | 46 v 30]  h.ool .50 3
17:00-18:00 3 | 8 1= |us IR EEE DR
18:00-19:00 1] 97 ' 2|0 w L 0EE L 0 B3] o0 ] w |55 ez 12
19100-20:00 1% | 97 415 J100f 002 1 0 E] Q| o 10] .10 ] 1
2030021300 8 - - - - - - - - - - 1
21100-22300 8 - - - - - - - - - - 1
22:00-23100 5 - - - - - - - - - - 1
23:00-24:00 3 - - - i1 - - - - - - - -
Daily Delay 16}

Ceneral Iy, it is not necessary to calculate delay for very low | evels of demand. 1n

this exanple, .one mnute delaywasassuned for demands between 5 to 10 operations
per hour.

Fi gure a2-9. Annual runway delay (cont.)
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TABULATION OF HOURLY DEMAND FOR REPRESENTATIVE DAYS

¢ xppuaddy

6-0906/0ST N

*6~2v 3anbtg

(*3uod) Aersp TenuUUY

Daily]l. Jan Feb Mat Apr. Mav I _._Jun I Jul . | _Aug Sep
ops |VFR | IPR [VFR IFR YFR IJFR JFR |.IFR [VFR IFR | VFR IJFR JFR "[IFR | VFR | IFR | VFR)| IFR IFR
s 398 i 271 | 4114 [ 030 | 4301292 | 428 291 | 436 | 206 1478 [ 303 ] 473 [ 322 | 521 | 354 | 4401 299 299
12-1 12 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1
1-2 0 ol ol o]l ol of of of of ol of o) o}l ol of of ol oi © 0
2-3 0 0 0 0 0 0 0 0 0 0 0 ofl. o 0 0 0 0 0 0 0
3-4 0 0 0 0 0 0 0 U 0 0 ( 0l 0 0 0 0 0 0 0 0
4-5 0 0 0 0 0 0 0 0 0 0 [N ) 1] 0 0 0 0 [
5-6 - L1 27 2 2 3 2 31 21 3] 2] 3} 21 31 2 : 21 3] i 2
[ | 6= 2. X % s 9 6| 9] 6] 20] 6] 9] 61 0] 71 9 6 6
-8 4.1 161 11 17 12 1 12] 18] 12] 18] 12] 20] 13} 19 13] 21] 15} 18] 12 12
8-9__1|17.9 il 21 331 201 341 23] 341 23§ 341 23] 38 26| 37 ] 25] 41] 28] 35] 24 24
9-10 | 9.2 | 37 | 25 |-38] 26| 4ol 271 30§ 271 40| 27| 440 30] 44| 30 48] 33 ] 40| 28 78
10-11 [ 6.7 271 181 281 19] 29| 20] 29] 19 J 29| 20§ 32122 |32 221] 35| 24| 29] 20 20
11-12 1 5.1 201 14 ) 21 141 221 15] 220. 15} 22] 15] 241 17) 24| 16] 27 ) 18 22; 15 S
12-13 | 5.1 20| 141 o] 4] 22| 35| 221 15} 22} 15| 241 171 241 161 27 ] 181 22] 15 15
13-14 ] 6.1 24] 171 25§ 17] 26§ 18! 26] 18] 271 18] 29] 20} 291 20} 327 22| 27§ 18 18
14-15_1 6.5 26 ] 18 | 271 18| 281 19§ 28] 19f 28] 19] 31] 21} 311 21} 34§ 23] 29§ 19 19
15-16_} 9.2 37] 251 40 261 40 271 391 27] 40] 27] 44} 30] 44 30] 48] 33| 40] 28 28
16-17 ]10.2 411281 42 29] 44 30] 44] 30 441 30| 49} 33] 48] 33] 53] 36| 451 30 30
17-18 | 9.8 30l 27T a1 281 421 29| 42129 43| 29]47 32 | 46 |. 32] 51 1 35] 431 29 29
T18-19 7 0 31 121 1320 22 33| 221 33 [ 22| 34| 23] 37125 [36 25| 40| 27 | 34| 73 23 7
19-20 | 3.5 14 + ol 741 100 25] 0] asJ10] 5] 10 14 11f17 | 11 18] 12| 15] 10 10
20-21_1 2.0 8 S 8 6 9 6 9 6 9 6 10] 6 9 6] 10 7 9 6 6
21-22 2.0 8 5 8 ) 9 6 9 6 9 6 101 6 9 6] 10 1 9 6 6
jiz-za 1.2 s] 3] 5] 31 sl 4] s] 3] S| 4§ 6] 4] 6] ¢ 6] 4 S|4
23-24 107 3 2 3 2 3 21 31 27 312t 4| 3| 41 341 3 4 2 4
2

Representative daily demand VPR = | FR cal cul ati ona.

January 12:00 to 13:00 hours.
VFR = 0.051°398 = 20
|FR = 0.051°271 = 14 - -

€8/€2/6
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5. Mnthly pelay. The delay for each representative vFR and |FR day i S multi-
plied by the nunber of representative days and entered in colum 10. Total monthly
delay is entered in colum 11.

6. Annual Delay. Summonthly delays to obtain annual del ay.

Demand | Ave. Monthly Delay
No. per Dai | y Per cent Representative Day( s {(minutes)

Month Days Mont h Dermand| weather | occur. | No. of Days Demand Delay | VFR/IFR Tot al
1 2 3 4 S 6 B 7 8 9 10 11

Jan. 31 11, 631 37s VFR 82 25.4 398 163 4,140
IFR 18 5.6 271 116 650 4,790

Peb 28 10, 926 390 VFR 80 22.4 414 185 4,144
IFR 20 S.6 282 130 728 4,872

Mar. | 31 12,561 40s VFR 85 26.4 430 199 5,254
IFR 1s 4.6 292 146 146 5,926

Apr. 30 12,096 403 VFR 87 26.1 428 193 5,037
IFR 13 3.9 291 14s 566 5, 603

May 31 12,756 411 VFR 90 27.9 436 201 5,608
| FR 10 3.1 296 148 459 6, 067

June | 30 13,508 450 VFR 92 27.6 478 278 7,673
IFR 8 2.4 325 19s 468 8,141

July | 31 13, 832 446 VFR 9s 29.4 473 270 7,938
IFR S 1.6. 322 190 304 8, 242

Aug. 31 15, 227 491 VFR 98 30.4 521 355 10, 792
IFR 2 0.6 354 251 151 10, 943

Sep. 30 12, 456 41s VFR 98 29.4 440 209 6,145
IFR 2 0.6 299 150 90 6,235

Cot. 31 13,119 423 VFR 96 29.8 499 22s 6,705
IFR 4 1.2 305 162 194 6, 899

Now. 30 12, 456 41s VFR 90 27.0 440 209 5,643
IFR 10 3.0 299 150 450 6, 093

Dec. | 31 12,432 401 VFR 85 26.3 426 192 S, 0S0
IFR 1s 4.7 290 143 672 5,722

VFR 74,129
TOTALS: IFR 5,404 79,533

Wrk sheet for annual delay.

7. Conclusion. Variations in demand contribute more to the 79,533 mnutes of
del ay than weather , as can be seen inthe difference between VFR del ays and IFR
del ays for any nonth.

Fi gure a2-9., Annual delay (cont.)
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EXAMPLE10. Determine the hourly demand that results in an average departure delay
of 0.5 mnutes in ver conditions. The demand profile factor is 40, the runway capa-

city is 89, the mx index is 62, and the arrival rate is 45 percent.

SOLUTION:  Use a trial demand and conpute the associated de&y. Repeat for a
refrned demand closer to the target delay. Plotting the calculated demand--del ay
values on a graph wll expedite the procedure,

1 Plot Known Point. From exanple 6, the average departure delay in VFR con-
dition: is 0.95 mnutes when the demand is 50 operations per hour. Plot this point.

2. Calculate and Pl ot a Second Denand--Del ay. Sel ect a second demand, cal cu-
late the delay, and plot the point.

a. A demand of 25 operations per hour is selected.

b. e demand to capacity ratio is25/89 or0.28.

c. Promfigure 3-85, the departure delay indexis 0.75.

d. The departure gelay factor is 0.75-0.28 or0.21.

e. From figure 3-69, the average delay to a departure is 0.22 mnutes.

f. Plot the point and connect the two points.

1.0 v
0,9 ..... I I e i e /
0.8
>
E’ 007 /
8 0.6 /
+ ~
8%
R B =
55 o
<¢ .
g 4
o 0.3 / :
9 : .
5 ; .
= 0.2 -_-____/‘
0.0 Y .
15 2 25 30 35 40 45 50 55

Demand ( Operati ons/ Hour)

Demand versus delay graph.

Fi gure a2-10. Hourly demand at a specified level of delay
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3. QGaphic Delay Demand. The 0.5 minute delay line intersects the plotted
line at a demand of 34 operations per hour.

’ él Check G aphic Derived pemand. Calculate and plot the graphically derived
emand:

a. The demand is 34 operations per hour.

b. The demand to capacity ratio is34/89 or 0. 38.

c. The departure delay index is 0.75.

d. fThe departure del ay factor is 0.75-0.38 or 0.285; say 0.29.
e. Fomfigure 3-69, average departure delay is 0.5 mnutes.

5. Conclusion. Limting the demand to 34 operations per hour meets the
average delay of 0.5 minutes per departing aircraft.

Fi gure a2-10. Hourly demand at a specified level of delay (o
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APPENDI X 3.  EXAMPLES APPLY| NGCHAPTER 4 CALCULATIONS
1. GENERAL. The exanples in this appendix illustrate applications ofchapter 4
capaci ty calculations with portions of the appropriate figures reproduced in the
exanpl es.
2. EXAMPLES. Fax exanples, figures a3-1 through A3-4, follow
a. Hourly capacity in PVC condition (figure A3=1).
b. Hourly capacity intine absence Of radar coverage or | LS (figure a3-2).

C. Hourly capacity of parallel ‘runway airport Wi th ome runway restricted to
smal | aircraft (figure a3=3).

d. Hourly capacity of a single runway airport used exclusively by emall
aircraft thatl acks radar or I LS ?ﬂ gure a3-4).
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ExAMPLE 1. Determinet he capacity of the exanple airport in PVC conditions. Opera-
trons are limted to the NS runway. Hourly demand consists of 25 Class Cand two
Class paircraft with a 55 percent arrival rate.

SOLUTION:

1. Capacity Fiqure. Prom figure 4-1 (illustrated), the runway-use configua
tion gg diagram No. 1, and the figure for determning capacity is No. 4-2.

Pigure Mo. for Capaci
Poor

Restricted
] Diag. | Runway BSpacing| Visibility| Inoperative | Runway-use
,_,;, gway-use Di, | l?. (8) |un _mt Conditions lq-%g. VIR IFR

- _— 2a 200 t o 2409 4=-3 4-16 - -
=)-+ 2b | 2500 Or more 4- 4

2. Mx Index. For25 Class Caircraft and 2 by Class D aircraft, the mix
index is:

(25/27) + 3(2/27) = 93 + 3(7) or 114

3. Percent Arrivals. 55 percent.

Fi gure a3-1. Bourly capacity in PVC conditions
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4. HourlyCapacity, Fanfigure 4-2 (illustrated)@the airport capacity is 46
operations per hour.

CAPKCITY IN PVC

1
°

% 60 % 100 T20 T 10 Tho

MIX IMDEX — PERCENT (C+3D)

F16uRe 4-2, HOURLY CAPACITY OF RUNWAY-USE
DIAGRAM WO, |,

5. Conclusion. Under these conditions, the airport [oses 10 percent of its
capacity when the weather deteriorates from IFR to PVC conditions.

Figureas-1, Hourly capacity in wcconditions (cont.)
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EXAMPLE 2. Deternine the IFR capacity of the exanple airport when the glide slope
portion of the ILS is inoperative, radar coverage IS out, and a circling approach is
used. Demand consists of 25 Class Cand 2 Class D aircraft.

+

-
-
FM

2

1. capacity Pigure. PFromfigure 4-1 (illustrated), the runway-use conf igura-
tion is di agram No. 44 & 47 adthe figure for deterzining Capacity | S No. 4-15.

Pigure Mo, for Capecity
Poor Restricted
Diag. | Runway Spacing |Visibility | Inoperative | Rumay-use
Rumay-use Diagram Mo. (8) in feet Conditions Navaids VIR PR
M e=———==j- | 1 wa -2 4-15 - | -
Emuem———— - '
= 2a 700 to 2499 4- 3 16 _ _
Z v V4 AN g
Y(£¢)
43546 %T— 412
S Xy 1999 ’
Y 44647 [2000 to | to 13 4-18 - -
= - 4999
45548 [5000 to 8000 .14
8000
2. lnoperative Aid. The radar and glide slope are art and a circling approach
is used.

3. Mx Index. For 25 Class Cand 2 Class Daircraft, the mix index is:

(25/27)+3(2/27) = 93+3(7) = 114

Fi gure a3-2. Bourly capacity inthe absence Of radar coverage orILS
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4. Hourlycapacity. From figure 4-15 (illustrated) , the airport capacity is
26 operations per hour.

FIGURE A3-2A. FIGURE A3-2B,
HOURLY CAPACITY IN RADAR ENVIRONMENT ' HOURLY CAPACITY IN NONRADAR ENVIRONMENT

E
g
3
]
g

HOURLY CAPACITY
(oreraTiONS PER NOUR)

(OPERATIONS PER HOUR)

(1) .
MIX INDEX ~—— PERCENT (C+3D) NIX INDEX -~ PERCENT (C+XD)

Freure 415, HOURLY CAPACITY OF RUMAY-USE DIAGRAM MOS. 1, A3-5,

5. Conclusion. Airport capacity is limted to 26 operations per hour when the
glide slope portion of the |LS or radar are inoperative and a circling approach is
used. Wth radar coverage, the airport capacity i s 40 operations per hour.

Fi gure aA3-2. Bourly capacity in the absence ofradar coverage or |LS (cont.)
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EXAMPLE 3. Deternine the VFR hourly capacity of the runway configuration depicted
bel ow Wien one runway is used only by Cass A and B aircraft. Bourly demand con-
sists of 20% Cass A, 15% Class B, 55% Class C, and 10% Class D aircraft with a 50
percent arrival rate.

J L

A& B Aircraft Only T

3,000!

{.11 Aircraft (A, B, C, & D) ‘L
{ NN )

SOLUTION:

1. Capacityrigure. Prom figure 4-1 (illustrated) , the runway-use configura-
tion is diagramNo. 11 and the figure for determning capacity is No. 4-18.

___Frigure No. for Capacity
Restricted

Diag. | Runway Spacing |Visibility | Inoperative | Runway-use |

Runway-use Diagram No. (8) in feet Conditions Navaids VIR IFR

! —9
|’__)_ =_”‘+ 700 to 2499 4- 3 4-17
T0 2500 10 2999 4~ 9 _ 4-21
S "‘)’ i TN oz more ) 4=11 4-16 4-18
)+ | z—!!

2. Mx Index. For 55% Class C and 10% Class D aircraft, the mx index is:
55 + 3(10) = 85

3. Percent Arrivals. 50 percent.

Fi gure A3-3. Hourly capacity of parallel runway airport with one runway restricted
to small aircraft
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4 Hourly Capacity. Promfigure 4-18 (illustrated),the airport capacity is
83 operations per hour.

RUNWAY RESTRICTED USE IN VFR
20

/

[

s

4

E
g
3
2
g

(OPERATIONS PER HOUR)

U 80 60U 80 100 120 140 160 180
MIX INDEX -- PERCENT (C+3D)

FIGURE ‘l—18. HOURLY CAPACITY OF RUNWAY-USE
DIAGRAM NOS. 10, 11, 12,

5. Conclusion. The capacity of a single runway under these conditions is 57
operations per hour. The capacity of full-length, parallel, unrestricted r unways
is 115 operations per hour. The capacity of parallel runways when one is limited to
use by small aircraft i S 83 operations per hour.

Fi gure A3-3. Hourly capacity of parallel runway airport Wi th one runway restricted
to small aircraft (cont.)
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EXAMPLE4. Determne the hourI%/ capacity in VPR and IFR conditions of the runway-
taxiway configuration depicted below. The airport is used exclusively by small
(Class Aand B) aircraft and there is no radar coverage or ILS faC|||t¥ Arrivals
general |y equal departures, and touch and go's approach the 20 percent [evel.

L . -1

SOLUTION:

1. 'Ai_zr-mrt Configuration. From figure 4-26 (illustrated), identify the runway-

taxiway confi gurationthat best represents the airport.

2. Percent Touch-and-Go. 20 percent .

3 . Hourly Capacity. Prom figure 4-26, the range of VFR and IFR hourly capacity
Is 59 to 72 operations, .20 to 24 operations, respectively.

WOUILY CAPACITY I WR{ NORLY
AIFIELD CONFIGUMTION ceacTy

'I‘.'K.
.
0vo25 § & v LAl

OPESATIONS PER WOWR )

A e e i
J= =[]
T SR =N N N .
i i -

CEMNEEENS WY

v
(0] ST MER
- DIRECTION OF OPERATION
© TURAISD

4. Conclusion. The airport is able to accomodate 59 to 72 operati ons per hour
in VFR conditions and 20 to 24 operations per hour in IFR conditions.

Figure A3-4. Hourly capacity of asingle runway airport used exclusively by small
aircraft that lacks radar or |LS.
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APPENDI X 4. GLOSSARY OF SYMBOLS/TERMS

s(c+3p) = mi X index = the percent of Class C aircraft plus 3 tines the percent of
Class D aircraft

$IFR = percent of the time that |FR and PVC operating conditions prevail
$IFR denand =100 (IFR demand) /(VFR denand)
A = nunmber of arriving aircraft in the hour

AD/C = averagedemand-capacity rati o = (the sum of the hourly demands during the
over| oad phase)/(the sumof the hourly capacities during the overload phase)

ADF = arrival delay factor =abi-(p/c)or abpI- (AD/C) (overload phasel
ADpI = arrival delay index (figures 3-2 and 3-71 through 3-102)

Annual capacity = asv

~ASV = annualservice vol une = C,*p-B or (figure 2-1) gapproximate}

c* = hourly capacity base (figures 3-2 through 3-65)

Ci = hourly capacity for each runway-use configuration (C through cp)
Cass Aaircraft =single-enginedsnull aircraft (table |-I)

Cass B aircraft =mlti-enginedsnal| aircraft (table 1-1)

Cass C aircraft = large aircraft (table I-1)

Class D aircraft = heavy aircraft (table 1-1)

Cy, = weighted hour|y capacity =
(P1°C3°W3 + P2°Co W2 +...t P°Cpi°Wy)/(P1Wy + PyeWp +...+ PpeWp)

D = demand rati o = (annual demand)/(average dai | y demand during t he peak mouth)
(tabl e 3-2) [typicall

DA= nunber of departing aircraft in the hour

DAH = average delay per aircraft (figure 2-2) fapproximate)

DAHA = average delay for arriving aircraft (figure 3-69)

DAHD = average delay for departing aircraft (figure 3-69)

DASA = average delay per arrival (figure 3-70) fsaturated period}
DASD = average delay per departure (figure 3-70) {saturated period}
D/ C = demand-capacity ratio = (hourl ydemand)/(hourlycapacity)

DDF = (eparture delay factor = DDI- (D/C) or DDI+ (AD/C) [overload phase}

DDl = departure del ay index (figures 3-2and 3-71 through 3-102)
ppF = demand profile factor = 100-Q/HD
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DTH = hour|y del ay = HD+(PA*DAHA + (100-PA) *DAHD) /100 O HD-DAH [approximate)

DIS = delay in saturated period =
(HDy +HDo+.. .+HDy,) * (PAS® DASA+100-PAS) ® DASD)/ 100

E=exit factor (figure 3-2 through 3-65)
G* = hourly gate capacity base (figure 3-68)

H = demand ratio = (average dai | y demand)/(average peak hour demand during the
peak nonth) or (table 3-2) ftypical}

HD = hourly demand on the runway canponent

HD; - hour |y demand on t he runway component during hours 1 through n of the
saturated period

Hourly capacity of gates = ¢*-s“N (figure 3768)

Hourly capacity of runway canponent = c*-r-gor (figures 4-1 through 4-26) gspecial
applications), or (figure 2-1) fapproximate)

Hourly capacity of taxiway Crossing an active runway (figures 3-66 and 3-67)
Hourly del ay on runway canponent = DTH

IFR denmand = VFR denmand .$IFR demand/100

N = nunber of gates

PA = percent arrivals = 100+ (A% (T&G))/(A+DA+(T&G))

PAS = percent of arrivals in the saturated period

PT&G = Percent touch and gos = 100« (T&G) / (A+DA+(T&G) )

P; = percent of the time each runway-use configuration is in use (Pl through Pn)
PVC = poor visibility and ceiling = [ ower end of |FR conditions

Q = peak 15-minute demand on the runway compoment

R = gate occupancy ratio = (average gate occupancy time of w debodied
aircraft)/(average gat € occupancy t i me of non-w debodiedaircraft)

S - factor for gate size (figure 3-68)

T = touch and go factor (figures 3-2 through. 3065)

T&G = nunber of touch and go's in the hour

Type 1 gate = a gate that is capable of accambdating all aircraft
Type 2 gate = .gate that will acconmodate only non-w debodied aircraft
VFR demand = (aver age day demand) /(1-$IFR(1-$IFR demand/100) /100)

W = A(svb\fvei ght)i ng factor for each runway-use configuration (wy through wy)
table 3-1
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APPENDIX 5. BLANK FORMS

Figure AS-1. Hourly capacity, ASV, delay for long range planning
Figure M-2. Hourly capacity runway component

Figure A5-3. Houriy capacity taxiway component

Figure AS-+. Hourly capacity gate group component

Figure AS-5. Airport hourly capacity

Figure A5-6. Annual service volume

Figure AS-7. Hourly delay

Figure AS-8. Daily delay

Figure A5-9. Tabulation hourly demand for representative days
Figure M-10. Hourly &lay, different demands

Figure AS-11. Annua delay

Figure A5-12. Savings associated with reduced delay

Figure M-13. The runway-use configuration sketches printout

1 (and 2)
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Figure A5-1.

3 (and 4)
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Hourly Rourly
Capacity Mix Percent | Percent Runway Exits Capac. | T & G Exit | Cavacitv
Runway-use Figure Aircraft Mix Index | Arrivals| Touch (00 feet) Base Factor | Factor
Weather | Diagram No. No. 3A |sB | %C |[sD |§ (C+3D) & Go Location " | No. C* .m B Ckemey
1 2 3 4 5] 61 7] 8 9 10 11 12 13 14 15 16 1.7

Figure AS2. Hourly capacity runway component

5 (and 6)
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Taxiway Cr 0sSi ng Capacities

Distance Runway (Operations per Hour)
V\eat her| Taxiway from Ops. [ Mix ArrTval's and T[Departures
Crossi ng| Threshold | Rate Index Mixed (perations | Plus T & G

1 2 3 4 5 6 7

Fi gureas-3. Hourly capacity taxiway coponent

7 (and 8)
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Demand Ratio Component Quotient |
Hourly | Hourly | Componet Demand | Component Capacity
Component Capacity | Demand | Runway Demand Demand Ratio
1 2 3 4 5
Figure AS-S.  Airport hourly capacity

11 (and 12)
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Demand |
Del ay Arrival Delay| Depart. Delay Profile | Aver. Delay Hour | y
Rwy-use Configuration [Fig. No. Denand p/c  Percent M x [Tndex [Factor | I'ndex]Factor| Factor (M nut es) Del ay
—Sketch No. |VFR | IFR | Capacity [HOurTy T 15 M n.] Ratio| Arrivalk | ndex abpx | ADF DDI DDF | DPF Arr. | Dep. | (Mnutes)
1 2 3 4 6 i 8 9 10 11 1.2 13 14 15 10 17 18

Fi gure as-7. Hourly delay

15 (and 16)
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Mix
)__Index]
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Index | Factor ]| Index Pa_cfb)éﬁ‘

ADI ADF DDI DDF
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Delay
DPF

Fac 1

Aver. Delay
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r. ‘Dep.

I

II

T 13— 1

24:00-01:00

01:00-02:00

02:00-03:00

03300-04:00

04:00-05:00

05:00-06:00

06:00-07:00

07:00-08:00

08:00-09300

09:00-10:00

amn e et

10:00-11:00

11:00-~12:00

12:00-13:00
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14:00-15:00
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18:00-19:00

19:00-20:00

203:00-21:00

21:00~22:00

22300~23100

23:00-24:00
S

Daily Delay

Figure aS-8. Daily delay

17 (and 18)
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Clock
Time

Daily

Jan

Feb

Mar

May

Jun

Jul

ug

Sep

‘Oct

Nov

Oops

VFR

IFR

VFR | IFR

VFR | IFR

VER

LER

VFR i IFR | VFR | IFR

IFR

VFR} IFR

VFR

IFR

VFR

IFR

x:00

VFR] IFR

12-1

1-2_

2-3

3-4

4-5

5-6

6-7

7-8

8-9

9-10

1011

11-12

12-13

13-14

14-15

15-16

16-17

17-18

18-19

19-20

20-21

21-22

22-23

23-24

19 (and 20)
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Hrly. Hourly
Capacity Mix Touch Cap. | T & G| Exit | Capacity
Runway-use Figure No. | Aircraft Mix Index | Arrivals| and Go Runway Exits Base | Factor | Factor .
Demand | Diagram No. | VFRIIFR [%A [%B ] 8C| 8D | $(C+3D) 2 3 Location No. |- C* T E C**T*E
1 a 3 4 S 61 /71 8} 9 i0 1l 14 13 14 15 16 17 18

Figure a5-10. Hourly delay, different demands

21 (and 22)
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Aircraft Percent of Dallars Average
Aircraft Minute cost
glass |-3 Seats 0.60 1
12,500 Pounds or less
SingleEngine 4 + Seats (GA) 1.00 l]
4 + Seats (AT) 1.80
Class B Piston Twin (GA) 2.50
12,500Pounds or less - )
Multi Engine Piston Twin (AT) 3.70
Turbine Twin (GA) 5.20
I Turbine Twin (AT) 6.80
Class C Piston Engine (GA) 2.80
12,500t0 300,000Pounds ] .
Piston Engine (AT) 4.00
Piston Engine (AC) 2.90
Turbine Twin (GA) 5.60
Turbine Twin (AT) 7.30
Turbine Twin (AC) 6.60
Turbine Four (AC) 15.10
2 Engine Jet (GA) 13.60
2 Engine Jet (AT) 16.80
2 Engine Jet (AC) 22.00
3 Engine Jet (AC) 31.40
4 Engine Jet (AC) 35.50
Class D 2 Engine Jet (AC) 39.00
Over 300,000Pounds _
3 Engine Jet (AC) 57.60
4 Engine Jet (AC) 79.30
Helicopters Piston (GA) 1.40
Piston (AT) 2.30
Turbine (GA) 3.30
Turbine (AT) 4.40
Totals | loo cost

(GA) Gengra Aviation  (AT) Air Taxi  (AC) Air Carrier

“ Low High

Current Detay (000 Minutes) [

Projected Delay (000 Minutes)

Potential Savings (000 Minutes)

Average Cost Per Minute |

Projected Benefit Per Y ear (000 Dollars) ’ ’

Figure A5-12. Savings associated with reduced delay
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Figure A5-13. The runway-use coafigurzation sketches pnntout




