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1. PURPOSE. This advisory circular (AC) explains how to compute airport capacity
and aircraft delay for airport planning and design.

2, CANCELLATIONS. 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. AC 150/5060-3A, Airport Capacity Criteria Used in Long Range Planning,
dated December 24, 1969,

3. BACKGROUND. Changes in the composition 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with improvements in air traffic control (ATC) practices have outdated capacity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 reexamined the proce-
dures for determining airport capacity and suggested improvements to update them.
This AC implements these improvements. In addition, this AC refines definitions of
capacity and delay. CAPACITY is the throughput rate, i.e. the maximum number of
operations that can take place in 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 being conducted at, or projected for,
the airport is required. Care should be exercised in using available data so as to
avoid data which represents a level of activity occurring sporadically during the
year--unless it is intended to examine that specific condition. S8ince few airports
operate at "peak demand" levels for more than two or three consecutive hours in any
one day and demand fluctuates throughout a period even as short as one hour, some
delay will occcur during a typical hours operations. It is suggested that airport
design be based on an hourly demand which can be expected to occur at least on a
weekly basis.
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6. REFERENCE. Report No. FAA-RD-74~-124, Techniques for Determining Airport Airside
Capacity and Delay, dated June 1976 is available from the National Technical

Information Service (NTIS), 5285 Port Royal Road, Springfield, Virginia 22161,
telephone (703) 557-4650. The NTIS reference number is AD-A032 475.

ol & AN

LEONARD E. MUDD
Director, Office of Airport Standards
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CHAPTER 1. AIRPORT CAPACITY AND AIRCRAFT DELAY

1-1. GENERAL. Bourly airport capacities and annual aircraft delay computations are
needed to design and evaluate airport development and improvement projects. The
method for computing airport capacity and aircraft delay is the throughput method
provided in this AC.

a. Background. The throughput method for calculating airport capacity and
average delay per aircraft is derived from computer models used by the Federal
Aviation Administration (FAA) to analyze airport capacity and reduce aircraft delay.
Calculations of hourly capacity are needed to determine average delay. Since airport
and airport component hourly capacities vary throughout the day due to variations in
runway use, aircraft mix, ATC rules, etc., a number of calculations may be needed.

b. AC Organization.

{1) Chapter 1 provides an overview of airport capacity and aircraft
delay analyses.

(2) Chapter 2 contains calculations for computing airport capacity,
annual service volume (ASYV), and aircraft delay for long range evaluations.

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

(4) Chapter 4 contains special computations of capacity relating to:
(1} Periods of poor visibility and ceiling conditions.

(11) Airports without radar coverage and/or an instrument landing
system (ILS).

(£11) Airports with parallel runways when one runway is limited to use
by small aircraft.

(5) Chapter S5 identifies computer models which may be used to further
rafine runway capacity and aircraft delay analyses.

(6) The appendices contain examples applying chapter 2, 3, and 4
calculations.

¢. Units. Since FAA operational standards for spacing aircraft taking-off
and landing are in customary units (feet, knots, etc.), it is expedient to perform
capacity and delay computations in the same units.

1-2. AIRPORT COMPONENTS.

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

b. Taxiway. The term taxiway includes the parallel taxiways, entrance-exit
taxiways, and crossing taxiways, recognizing that a capacity limiting condition may
exist where an arriving or departing stream of aircraft must cross an active runway.

Chap 1
Par l-1
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c. Gate Group. The term gate group identifies the number of gates located in
the terminal complex which are used by an airline, or shared by two or more airli-
nes, or other aircraft operating at the airport on a regularly scheduled basis. 1In
most cases the terminal gates are not used by general aviation aircraft.

1-3, CAPACITY TERMS. The following subpargraphs define terms used herein. Symbols
used in this AC are defined in Appendix 4, Glossary of Symbols/Terms.

a. Aircraft Mix. Aircraft mix is the relative percentage of operations
conducted by each of the four classes of aircraft (A, B, C, and D). Table 1l-1 jiden-
tifies physical aspects of the four aircraft classes and their relationship to terms
uged in the wake turbulence standards.

Table 1-1. Aircraft classifications

Aircraft | Max. Cert. T.0. Number Wake Turbulence
Class Welght (lbs) Engines | Classification
A Single
12,500 or less Small (8)
B Malti
C 12,500 = 300,000 Milti Large (L)
D over 300,000 Milti Heavy {(H)

b. Annual Service Volume {ASV). ASV is a reasonable estimate of an airport's
annual capacity. It accounts for differences in runway use, aircraft mix, weather
conditions, etc., that would be encountered over a year's time.

C. Capacity. Capacity (throughput capacity) is a measure of the maximum
number of aircraft operations which can be accommodated on the airport or airport
component in an hour. Since the capacity of an airport component is independent of
the capacity of other airport components, it can be calculated separately.

4. Ceiling and Visibility. For purposes of this AC, the terms VPR, IFR, and
PVC are used as measures relating to the following ceilings and visibilities.

(1) Visual flight rule (VFR) conditions occur whenever the cloud celling
ig at least 1,000 feet above ground level and the visibility is at least three sta-
tute miles.

(2) Instrument flight rule (IFR) conditions occur whenever the reported
cloud ceiling is at least 500 feet but less than 1,000 feet and/or visibility is at
least one statute mile but less than three statute miles.

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

€. Delay. Delay is the difference between constrained and unconstrained
cperating time.

Chap 1
Par 1-=2
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f. Demand. Demand is the magnitude of aircraft operations to be accommodated
in a specified time period.

g. Gate. A gate is an aircraft parking position used by a single aircraft
loading or unloading passengers, mail, cargo, etc. A parking position which is
regularly used by two aircraft at the same time is two gates for capacity
calculations.

(1) Gate type is the size of the gate. A Type 1 gate is capable of accom~
modating all aircraft, including widebodies such as the A~300, B-747, B-~767, DC-10,
L-1011. A Type 2 gate will accommodate only non-widebodied aircraft.

{2) Gate mix is the percent of non-widebodied aircraft accommodated by
the gate group.

(3) Gate occupancy time is the length of time required to cycle an
aircraft through the gate,

h. Mix Index. Mix index is a mathematical expression. It is the percent of
Class C aircraft plus 3 times the percent of Class D aircraft, and is written:
$(C+3D).

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

A+ (T&G)
A+DA+(T&G)

Percent arrivals = x 100, where

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

j. Percent Touch and Go's. The percent touch and go's is the ratio of landings
with an immediate takeoff to total operations and is computed as follows:

T&G

A+DA*(T&G)X 100, where

Percent touch and go's =

A = number of arriving aircraft in the hour
BA = number of departing aircraft in the hour
TG = number of touch and go's in the hour

Touch and go operations are normally associated with flight training. The number of
these operations usually decreases as the number of air carrier operations increase,
as demand for service approaches runway capacity, or as weather conditions
deteriorate.

k. Runway-use Configuration. Runway-use configuration is the number,
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 1-3 3
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l-4. CAPACITY, DEMAND, DELAY RELATIONSHIPS. As demand approaches capacity, indivi-~
dual aircraft delay is increased. Successive hourly demands exceeding the hourly
capacity result in unacceptable delays. then the hourly demand is legs than the
hourly capacity, aircraft delays will still occur if the demand within a portion of
the time interval exceeds the capacity during that interval. Because the magnitude
and scheduling of user demand is relatively unconstrained, reductions in aircraft
delay can best be achieved through airport improvements which increase capacity.

Chap 1
Para l1-4
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CHAPTER 2. CAPACITY AND DELAY CALCULATIONS FOR LONG RANGE PLANNING

2-1. GENERAL. This chapter contains calculations for determining hourly airport
capacity, ASV, and aircraft delay for long-range airport planning. Appendix 1 con-
tains 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 values in figure 2-1 are based on
runway utilizations which produce the highest sustainable capacity consistent with
current ATC rules and practices. These values are representative of typical U.S.
airports having similar runway-use configurations. VFR and IFR hourly airport capa-
cities in figure 2-1 are based on the following assumptions:

a. Runway-use Configuration. Any runway layout can be approximated by one of
the 19 depicted runway-use configurations. Miltiple 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 ig within the
ranges in table 2-1.

d. Taxiways. There is a full-length parallel taxiway, ample runway entrance/
exit taxiways, and no taxiway crossing prcblems,

e. Airspace Limitations. There are no airspace limitations which would
adversely impact f£light 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. Runway Instrumentation. The airport has at least one runway edquipped with
an ILS and has the necessary ATC facilities and services to carry out operations in
a radar environment,

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

Demand Ratios
Mix Index Percent Percent Annual Demand Av. Daily Demand*
$(C+3D) Arrivals | Touch & Go Av. Daily Demand* | Av. Peak Hour Demand*
0-20 50 0-50 290 9
21-50 . 0-40 300 10
51-80 " 0-20 310 11
81-120 " 0 320 12
121-180 " 0 350 14

* In the peak month

Ehap,2 5
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2~3. ASV ASSUMPTIONS. The ASV values in figure 2-1 are based on the assumptions
of paragraph 2-2, Table 2-], and the following:

a. Weather. IFR weather conditions occur roughly 10 percent of the time.

b. Runway-use Configuration. Roughly 80 percent of the time the airport is
operated with the runway-use configuration which produces the greatest hourly
capacity.

2-4, AIRPORT CAPACITY AND ANNUAL SERVICE VOLUME. Calculate the approximate hourly
capacities and the ASV as follows:

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 orientaticn. 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 thresholds see paragraph 4-6.

c. Calculate the mix index.

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

2-5, AIRCRAFT DELAY. Calculate the aircraft delay as follows:

a. Estimate annual demand using current or historical information or projec-
tions of future traffic.

b. Calculate the ratio of annual demand to ASV.

c. Obtain average delay per alrcraft from figure 2-2. 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 aireraft.

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

Chap 2
6 Par 2-3
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No. Runway-use Configuration
1, L [
2.

I l
700" to 2499'+
_.'_—'——. | |
3. = )
2500'* to 4299°'
X = - |
4, -_K—"f== |
4300 +
—-y-—b- | |
5. —1—E= o |
700' to 2499'

700° to 2499°
A — |

Mix Index
% (C+3D)

21
51
8l
121

21
51
8l
121

21
51
81
121

21
51
8l
121

0
21
51
8l

121

to
to
to
to
to

to
to
to
to
to

to
to
to

to

to

to
to

to
to
to
to
to

20
50
80
120
180

20
50
80
120
180

20
50
80
120
180

20
50
80
120
180

20
50
80
120
180

Hourly
Capacity
Ops/Hr
VFR IFR
98 59
74 57
63 56
55 53
51 50
197 S9
145 57
121 56
105 59
94 60
197 62
149 63
126 65
111 70
103 75
197 119
149 113
126 111
111 105
103 99
295 62
213 63
171 65
149 70
129 75

AC 150/5060-5

Annual
Service
Volume
Ops/Yr

230,000
195,000
205,000
210,000
240,000

355,000
275,000
260,000
285,000
340,000

355,000
285,000
275,000
300,000
365,000

370,000
320,000
305,000
315,000
370,000

385,000
305,000
285,000
310,000
375,000

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

Figure 2-1., Capacity and ASV for long range planning

Chap 2
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Hourly Annual
Capacity Service

Mix Index Ops/Hr Volume
. Runway-use Configuration % (C+3D) VFR IFR Ops/Yr
. — = 1 Oto 20 295 62 385,000
700°, to 2499" 21 to 50 219 63 310,000
= ' 51 to 80 184 65 290,000
2500' to 3499’ 81 to 120 161 70 315,000
= 4 121 to 180 146 75 385,000
. = I 0to 20 295 119 625,000
700" to 2499° 21 to 50 219 114 475,000
—&= | 51 to 80 184 111 455,000
3500 + 8l to 120 161 117 510,000
12) to 180 146 120 645,000
. 14 '
SIS sominpyrey ]
. 700** 0 2499° 0to 20 394 119 715,000
= ) 21 to 50 290 114 550,000
3500* + 51 to 80 242 111 515,000
Y 1 81 to 120 210 117 565,000
700 to 2499° ) 121 to 180 189 120 675,000
—L"t‘.#‘" ]
N
f 1 0 to 20 98 59 230,000
21 to 50 77 57 200,000
51 to 80 77 56 215,000
81 to 120 76 59 225,000
121 to 180 72 60 265,000
3
Jf::>\_ 0to 20 197 59 355,000
= ) 21 to 50 145 57 275,000
700'Xto 2499 TN 51 to 80 121 56 260,000
L 1 8l to 120 105 59 285,000

- \ 121 to 180 94 60 340,000

*Staggered threshold adjustments may apply, see paragraph 4-6.
Pigure 2-1, Capacity and ASV for long range pl#ming {cont.)

Chap 2
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Hourly Annual
Capacity Service
Mix Index Ops/Hr Volume

No. Runway-use Configuration $(C+3D) VFR IFR Ops/Yr
11. S 0 to 20 197 62 355,000
21 to 50 149 63 285,000

2500°* to 23?9' 51 to 80 126 65 275,000
M= : 1 8l to 120 111 70 300,000

‘\:t> 121 to 180 103 75 365,000

12. = 0to 20 197 119 370,000
21 to 50 149 114 320,000

4300" + 51 to 80 126 111 305,000
= 8l to 120 111 105 315,000
\> A 121 to 180 103 99 370,000

N\
13, A 0 to 20 197 59 355,000

| 21 to 50 147 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, 0to 20 150 59 270,000
21 to S50 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
15. 0 to 20 132 59 260,000
21 to 50 99 57 220,000
51 to 80 g2 56 215,000
'\ - 81 to 120 7 59 225,000
“ N 121 to 180 73 60 265,000
I NN
NN
~N N
D
*Staggered threshold adjustmants may apply, see paragraph 4-6.
Pigure 2-1, Capacity and ASV for long range planning {cont.)
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Hourly
Capacity
Mix Index . Ops/Hr
Ds Runway-use Configuration ${C+3D) VFR 1IFR
.
|
5. 700" 'to 2499 " O to 20 295 59
MY ] 21 to 50 216 57
i~ 51 to 80 164 56
> NN 8l to 120 146 59
121 to 180 129 60
\‘.\
SN
\5\
\\\
AN
w
[ 4
7. 700° b 2499 — 0to 20 197 59
—e= ] 21 to 50 145 57
51 to 80 121 S6
61 to 120 105 59
\ X = 121 to 180 94 60
N \\\
\
\‘\
*\\
BN
. N/
_K_p_.._ |
3. 700 to 2499 . 0Oto 20 301 59
. f 21 to 50 210 57
: N\ 51 to 80 164 56
~a LN S 81 to 120 146 59
W 121 to 180 129 60
LS RS
RN 700" to 2499°
SR N
~ ‘\)
N
o
_..T.._..l_.._ ]
). 700" to 2499° e 0Oto 20 264 59
= — 21 to 50 193 57
C:\ 51 to 80 158 56
AR 81 to 120 146 59
By 121 180 129 60
*“\‘\ \\\

AN, ~700° to 2499°
;a::gfur
.,

rigu:e_z-l. Capacity and ASV for long range planniﬁg

Annual
Bervice
Volume

Ops/Yr

385,000
305,000
275,000
300,000
355,000

355,000
275,000
260,000
285,000
340,000

9/23/83

385,000

305,000
275,000
300,000
355,000

375,000
295,000
275,000
300,000
355,000

{cont.)
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RATIO OF ANNUAL DEMAND TO ANNUAL SERVICE VOLUME

Figure 2-2. | A.ve_rage aircraft delay for long range planning

2 .
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CHAPTER 3. AIRPORT CAPACITY AND AIRCRAFT DELAY CALCULATIONS

3-1. GENBRAL. 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.

(1) Hourly capacity of the runway component.
{2) BHourly capacity of the taxiway component.
{3} Hourly capacity of gate group componants.
(4) Airport hourly capacity.

(5) ASV.

b. Delay Calculations.
(1) BHourly delay.

{2) DbDaily delay.
(3) Annual delay.

Figure 3~1 provides a checklist of the data required for these calculaticns.
Appendix 2 contains examples of these calculations.

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 limited to use by small aircraft (all of which are covered in
chapter 4), calculate the runway component 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 of interest. To adjust for staggered
thresholds, see paragraph 4-6.

b. Identify from figure 3-~2 the figure mumber for capacity (for c*, T, and B).

¢. Determine the percentage of Class C and D aircraft operating on the runway
component and calculate the mix index.

d. Determine percent arrivals (PA).
e. Determine hourly capacity base (C*).

f. Determine the percentage of touch and go operations during VFR operations
and determine the touch and go factor (T). During IFR operations, T will be 1.00.

g. Determine the location of exit taxiways (measured from the threshold at
the approach end of the runway) and determine the exit factor (B).

h. Calculate the hourly capacity of the runway component by the following
equation:

Hourly capacity of the runway componant = C*TB

Chap 3
Par 3-1 13
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OUTPUT

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

2, Hourly capacity of taxiway
component
See: paragraph 3-3
appendix 2 (figure A2-2)

3. Hourly capacity of gate group
components
See: paragraph 3-4
appendix 2 (figure A2-3)

4, Airport hourly capacity
See: paragraph 3«5
_appendix 2 (figure A2-4)

5. Annual service volume
See: paragraph 3-6
appendix 2 (figure A2-5)

6., Hourly delay to aircraft on runway
component
See: paragraph 3=7
appendix 2 (figure A2-6)

7. Daily delay to aircraft on runway
component
See: paragraphs 3-8 and 3-9
appendix 2 (figures A2-7,
and A2-8)

8. Annual delay to aircraft on runway
component
See: paragraph 3-10
appendix 2 (figure A2-9)

Data Scurces:

a.
b.

a.
b.

b.
c.
d.
e.

£.

9/23/83

INPUT NEEDED

Ceiling and visibility (VFR, IFR, or
PVC)

Runway-use configuration

Afrcraft mix

. .Percent arrivals

Percent touch and go
Exit taxiway locations

Intersecting téxiway location
Runway operaticns rate
Ajrcraft mix on runway being

. crodsed
Number and type of gates in each
gate group
Gate mix
Gate occupancy times

Capacity outputs from 1, 2, and

3 above

Hourly capacities of runway componenﬁ
Occurence of operating conditions

Hourly demand

Hourly capacity of the runway
component

Demand profile factor

Hourly delay
Hourly demand
Bourly capacity

:Anhual demand

Paily delay

Hourly demand

Hourly capacitiea

Percent VFR/IFR conditions
Runway-use configuration

National Climatic Genter, Asheville, North Carolina

Alr Traffic Control Tower records

offical Airline Guides
Airport Management
Observations

Pigure 3-1,

14

Information 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 distance from the runway end (start of takeoff roll) to the
taxiway crossing.

b. Determine the runway operations rate, i.e., the demand being accommodated
on the runway being crossed.

¢. Calculate the mix index of the runway being crossed.
d. Determine the hourly capacity of the taxiway crossing.

{1) Use figure 3-66 when the crossed runway accommodates arrivals or
mixed operations.

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

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

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

b, Determine the gate mix, i.e., the percent of non-widebodied aircraft using
each gate group.

¢. Determine the percentage of gates in each gate group that can accommodate
widebodied aircraft. :

d. Determine for each gate group the average gate occupancy time for wide~
bodied and non-widebodied aircraft,

e. When widebodied aircraft are served, calculate the gate occupancy ratio
(R) by the following equation:

o« Average gate occupancy time for widebodied aircraft

R Average gate occupancy time for non-widebodied aircraft

vWhen widebodied aircraft are not served, R equals 1.00.
f. 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
components and determine the hourly demands on each.

b, Calculate the demand ratio for each component by dividing the component
dermand by the runway component demand.

Chap 3
Par 3-3 13
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c. Calculate the component quotients by dividing each components capacity by
its demand ratio,

4. Identify the airport hourly capacity, i.e., the lowest quotient calculated
in ¢ above.

3-6. ANNUAL SERVICE VOLUME (ASV). Calculate the ASV as follows:

a. Calculate the weighted hourly capacity (C,) for the runway component as
follows:

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

(2) Determine the percent of time each runway-use configuration is in
use {Py through Pp). Include those times when the hourly capacity is zero, i.e.,
the weather conditions are below airport minimums or the airport is closzed for other
reasons, If a runway-use configuration is used less than 2 percent of the time,
that time may be credited to another runway-use configuration.

(3} Calculate the hourly capacity for each runway-use configuration
(Cy through Cp).

(4) 1Identify the runway-use configuration that provides the maximum capa-
city. Generally, this configuration is also the configuration most frequently used.

(5) 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 (Wj through Wh) for each runway-
use configuration from Table 3-1.

Table 3-1. ASV Weighting Factors

Percent of Weighting Factors
Max imum VEFR IFR
Capacity Mix Index |Mix Index | Mix Index
(0-20) {21-50) (51-180)
91+ 1 1 1 1
81-90 5 1 3 5
66-80 15 2 8 ) 15
51-65 20 3 12 20
0-50 25 4 16 25

Chap 3
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(7) Calculate the weighted hourly capacity (C,) of the runway component
by the following equation:

(P1°Cy W) +(P2+Co*Wa) +. e e+ (P, *Cp*Wp)
Gy = (By W) ¥ (By Wa) +.. .+ (Pp W)

b. Calculate the ratio of annual demand to average daily demand during the
peak month (D). Typical annual demand to average daily demand ratios are provided in
table 3~2.

¢. 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

Mix Index bDaily (D) Bourly (H)
0-20 280-310 7-11
21-50 300-320 10-13
51-180 310-350 11-15

d. Calculate ASV by the following equation:
ASV = CpD°H

3-7, HOURLY DELAY TO AIRCRAFT ON THE RUNWAY COMPONENT. Hourly delay calculations
described in this paragraph apply to those hours when the hourly demand does not
exceed the hourly capacity of the runway component. For those hours when the hourly
demand exceeds the hourly capacity of the runway component, paragraph 3-9 calcula-
tions apply. Calculate hourly delay as follows:

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

b. Identify from figure 3-2 the figure mumber for delay (for the arrival
delay index (ADI) and the departure delay index (DDI)).

c. Identify the hourly demand (HD) and the peak 15 minute demand (Q)
on the runway component.

d. Calculate the ratio of hourly demand to hourly capacity (D/C).
e. Determine the arrival delay index (ADI) and departure delay index (DDI).

Chap 3
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f. Calculate the arrival delay factor (ADF) and departure delay factor (ODF)
by the following equations:
ADF = ADI*(D/C)
DDF = DDI*(D/C)

9. Calculate the demand profile factor (DPF) by the following equations

NOTB: Airports with a high percentage of air carrier activity normally have a DPF
of 50 percent. Alrports with a high percentage of general aviation activity nor-
mally have a DPF in the 30 to 35 percent range.

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

i. cCalculste hourly delay (DTH} by the following equation:

DTE = HD{PA-DAHA+{100-PA) *DAHD) /100

3-8, DAILY DELAY TO AIRCRAPT ON THE RUNWAY COMPOMENT WHEN THE DZC RATIO IS 1.0 OR
LESS FOR BEACH HOUR. Calculate the daily delay as follows:

a. Por each hour, calculate the hourly delay to aircraft on the runway
camponent .

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

3-9, DAILY DELAY TO AIRCRAFT ON THE RUNWAY COMPONENT WHEN THE D(C RATIO IS GREATER
THAN 1.0 POR ONE OR MORE HOURS. Caloulate the dally delay as follows:

a. Identify the saturated time periods. A saturated period consists of
the consecutive hours when demand exceeds capacity (termed the overload phase) plus
the subsequent hour(s) required to accommodate the residual demand (termed the
recovery phase}.

b. For each saturated period (overload plus recovery phase), calculate the
delay to 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) Determine the percent of arrivals (PAS) for the saturated {overload
plus recovery) period.

(4) Determins the ADI and the DDI for the saturated (overlocad plus
recovery) period.

Chap 3
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(5) Calculate the arrival delay factor (ADF) and departure delay factor
{DDF) using the following equations:

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

(6) Determine 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 (DTS) by the following
equation:

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

" ¢. Determine for each unsaturated hour the delay in accordance with the proce-
dures in paragraph 3-8,

d. Calculate the total daily delay by summing the saturated and unsaturated
delays.

3-10. ANNUAL DELAY TO AIRCRAFT ON THE RUNWAY COMPONENT. The following procedure
uses 24 representative days, one VFR and one IFR for each calander month. Other
increments of time may be selected. If the airport has considerable fluctuation in
operations during the week, or if a more precise delay determination 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 computations
for each season. Airports which have consistent patterns of operations throughout
the week and year require fewer computations.

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

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

(2) Develop average day demand by dividing the monthly demands by the
number of days in the respective month.

b. Adjust the average day demand to account for differences in VFR and IFR
demand.

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

(2) Determine from traffic records the percent IFR (and EVC) demand to
VFR demand (2IFR demand)}.

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 following equations:

{Average day demand)
VER demand = {-g5rR(1-8IFR demand/100) /100

IFR demand = VFR demand ¢ %IFR demand/100

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

4. Calculate the representative daily delays.

e. Determine monthly delay by multiplying the representative daily delays by
the number of days it represents and summing these quotients.

£. Sum the monthly delays.
3-11. HOURLY DEMAND CORRESPONDING TO A SPECIFIED LEVEL OF AVERAGE HOURLY DELAY.
Determine 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.

Chap 3
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9/23/83 AC 150/5060-5

HOURLY CAPACITY BASE C* TOUCH & GO FACTOR T

Parcent Mix Indem--
176G Touch & Qo [ Percent(Cs3D) Touvce G0 Fricrom T

[] ¢ to 180 —1.96
1 ta 10 0to 10 1.04
1 oto 20 0t 70 1.10
21 to 30 0t 40 1,20
I—- PERCENT ARRIVALS ) 3 to 40 0ts A6 .31

/ 41 to 50 0te 10 1.40

2
{ ||||"§' X T x E =Hourly Capacity |
—a

EXIT FACTOR E

To dstermine Exit Factor E:

1. Detarmine exit range for appropriata sis iadex from tabls bulow

2. for arrival runways, daterkine tha average numbar of exita{W) which
are: (8} within appropriasce exit rangs, and (b) separated by at
lease 750 feet

3. If 5 is & or more, Exit Pactor = 1.00

4. If N is less than 4, detarnine Exit Pactor from tible below for
appropriate mix index and percent arrivsls

(%)

w
[ =]

o)
=]

e J
[ =]
-

2

(OPERATIONS PER HOUR)

v
[=]

HOURLY CAPACITY BASE

3
=1

Exit Rangs ELIT PACTOR
¥in Indax-- | ‘(rest froa | %0y AreTvais | 3OV Aiivals
PercaaticeIn) [ inreshold) 'n—l_-n Wel | B3 [ Hag | W=l | a7
— or 3} or 1
O to 10 | 5000 to 4000 [0.73]0.87]0.54 3.9%[0.54

2 eo 50 {3000 to 3300 [0.79]0.n6]0. 94 o.84]0.0
0 20 40 60 80 100 126 140 160 18 51 to 80 | 3300 eo ss00 |o.7)0.060.92 o.83[0.91

1 eo 120 5000 to 7000 10.82]0.89

MIX INDEX -~ PERCENT (C+3D) 131 e 160 _| 4500 so 7500 |o.sele.slo. galo aslo st la.se

)
[ =]

ard
]

FIGURE 3-3, HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS.: 1,54 ForR VFR coNDITIONS,

HOURLY CAPACITY BASE C* TOUCH &8 60 FACTOR T

220

T=1,00

’— ~PERCENT ARRIVALS

[

| ||l|l0‘ X T x E =Hourly Capacity

EXIT FACTOR E

To datarmine Exit Factor E)

1, Petarmine exit range for appropriate mix index from table below

2. For arcival runways, determine the avarage nosber of exitsiN) which
ars: (8] within appropriate sxit range, #nd (b] separsted by ax
least 750 fqat

3. 1£ W is & or morw, Exit Factor = 1.00

. If W i less than 4. determine Exit Pactor from table belov for
appropriate mix indax and percent srrivals

(")

{OPERATIONS PER HOUR)

et
[= 13
=]

—
-
[ =]

B

s
=]

o

HOURLY CAPACITY BASE

Exit Mangs EXIT FPACTON &%

Mix Index--
Percent (C+1D) g:’::h:m 408 Arrivals 3

Bel ] B, U= | b Neg ['me]
or 3

vala
=3
or 3

¢ te 30 1000 to 4000 Jo. 0.7%|0.9¢|0.62)0.7%|0. 900,
0.93
0.92
.94
.97

1 to 30 3000 to 3300 [o0.72)0.83]0.93]0.12(0.83

0 .
0 20 40 60 80 100 120 140 160 180 31t 80 {3800 eo 6300 [o.75[o.04|0.02]0.7s[0.8a]0.

MIX INDEX -~ PERCENT (C+3D) Lins &o a0 {330 52 300 Lasehr-oclasoloonals salo.

FIGURE 3-4. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS.: £,72,73,87,88 For VFR CONDITiONS,

Chap 3
23



aAC 150/5060-5 9/23/83

HOURLY CAPACITY BASE C* TOUCH &8 GO FACTOR T

Percent Hix Index-=~
220 | ouch & Go | Percent{C+ID) Tevcrw

2 N[
1 to 10 .82
200§T, 11 to 20 .08
21 to 20 .09
=PERCENT ARRIVALS I to &0 18

41 o 50 .20

E GO PACTOR T

[
[=4]

' L 2 -
|||Iw6‘ x T x E =Hourly Capacity |
A
EXIT FACTOR E

To detarmine Exit Factor B
1. Determine exit rangs for appropriats mix index froo table below

2. For arrival runvays, datarmine the average nusber of axita{R} which
aret {s) within appropriate exit range, end (b} separated by at
least 750 feet
If W 1s 4 or more, Exit Pactor = 1.00

1f W is laas than 4, determine Exit Factor from table below for
appropriate aix index and percent arrivals

[
<=
&

-
g

-l
-

{OPERATIONS PER HOUR)

oG
=]

HOURLY CAPACITY BASE (C*)

b=l
o

Exit Rangs EXIT FACTOR 2

P":l '2‘:::;;, {rest from [ 10V Accivale | B0V Axrivals
srcan threshold) [ uag n.llir!"'- “Wao | H=1 ] H=3 [ 0=
- or 3
G to 20 2000 o 4000 [0.62]{0.79]0.90]0.62]0.79
21 o 30 1000 to 3500 |0.T2j6.63[0.93]|0.T72]0.0]

0 40 60 80 100 ﬁlg 140 160 18 51 to 80 | 3800 to 6500 [0.75]0.84]0.92|0.73]0.84
MIX INDEX -- PERCENT (C+3D) 151 to 10| a0 eo 1300 [oasle.sclo salo-mafo.ss

0.05]6.96]0.9810.82)0,93

e
(o]

F1GURE 3-5. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM HO, 3 FoRr VFR combiTioONs,.

HOURLY CAPACITY BASE C* TOUCH &8 60 FACTOR T

Nix Index-=
220 Percantiteipy] TOvVER & GO fACTOR ¥

 to 180 1.50
0 to 1.02
2 0 to 1.04

[ oo 1.08
l« PERCENT ARRIVALS 0 to 1.13

1 to 1.17

{C*)
)
[

(OPERATIONS PER HOUR

llll" C* X T x E =Hourly Capacity
N

EXIT FACTOR E

‘=
=3

=

To detarmina Exit Factor EBr

1. Detersine exit range for appropriate aix index froa table below

2. For arrivsl runways, determins the average numbar of axits(H} which
ars) (a) within appropriate exit range, and (b) separated by at
least 750 fest

3. $f ¥ is & or mors, Exit Factor = 1,00

4., If ¥ iz lmas than 4, deternine Exit Factor from table below for
appropriste mix index and percent arrivals

b
[ =]

oo
[

HOURLY CAPACITY BASE

tait Range EXI7? PACTOR
Mix Indax-+ | (peet from !

Parcent{C+3D}| threshold)

o 20 2000 to 4000
al v 30 00 to 3300

0 20 40 60 80 100 120 140 160 180 sl to 80 |3s00 o 6500

MIX INDEX -- PERCENT (C+3D) 1L ae tog_ | 3308 co 7200 o 0ot ey o] i

FI1GURE 3-G. MOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS.: 4,27,74,73,83,50 For VFR compITIONS.

Chap 3
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9/23/83 AC 150/5060-5

HOURLY CAPACITY BASE C* TRNUCH &8 60 FACTOR T

- ":g.:':ﬂ'g;;’ TOUCHA & &0 racTON T

0 to 100 1.00
0 e 1.02
¢t 1.08
0o 1.08
- PERCENT ARRIVALS 9 to L
0t e

—
[=2]
(=]

=
=

|Ill"c' X T x E =Hourly0apaclty|
)

EXIT FACTOR E

To datsraine Exit Factor B
1. Detarsine sxit range for appropriate mix index from table below

2. For arrival runviys, deteruine tha average number of exita{X) which
are: {a) within sppropriste exit range, and (b} separatad by at
laast 750 faot

3. I % is 4 or wore. Exit Faotor = 1.00

4. If W is less than 4, daterning Exit FPactor from tabls below for
appropriate mix indss and purcent arrivals

pma
)

et

(OPERATIONS PER HOUR)

>3

HOURLY CAPACITY. BASE (C™)

Exit Range EXIT FACTORN B

Mix Index-~ | (yast from | 408 Acrivale
Parcent (C*30} |  ¢hreshoid) ["HaD [ Ha) [ B=3 t N=0

B B KL AT TR LB L LA
0 J 2l ta 40 000 to 5303 {0.93]0.91[0,97
1 iﬁ 40 60 80 100 120 140 160 180 51 to 80 | 3300 to 6500 {0.85)a.91f0.96]0.

61 to 120 5000 to Tobo [0.8%{0.93|0.97|0

MIX INDEX -- PERCENT (C+3D) 121 to 105 | 3300 ta 7500 Jo:87]1 00| .00]0.s1f0 4710 50]0.50]o.vs [0 08

FIGURE 3-7. MHOURLY CAPACITY OF RUNWAY-USE DIAGRAM NO, 5 FOR VFR conpITIONS,

HOURLY CAPACITY BASE C* TOUCH &8 60 FACTOR T

Aix Indax~=
220 Parcent (C4ID) TOUCH & GO FArCTOR T

o to L0 T.50
S T 1.02
200 tew 10 1.08
[ b 40 1.08
I—DPERCENT ARRIVALS ¢ta 10 1.11
a e 20 1.34

/ : , ——

|||." C* X T x E =Hourly Capacity
a

&
=

=
=]

EXIT FACTOR E

T datermine Exit Pactor E:
1. bDetarwine sxit ranga for approprists mix index froa table below

2. For arrival runways, datermine the sverage nuxber of axits{¥) which
are: (s) within appropriaste enxit range, and (b) ssparated by at
leasz 750 fewy

3. IZ W is 4 or more, Exit Pactox = 1,00

4. If W is less than 4. determine Bxit Factor from table below for
sppropriate six index and percent arrivals

B
[—+]

—

{OPERATIONS PER HOUR)

o
=]

HOURLY CAPACITY BASE (C")

Exit Rangs ENIT PACTOR
Mix "‘":" (raat From  [~§08 hrrivals | 308 Acrivels |
Parcent (C430) | ihrashald) bRag T W=t [He3 T

ar ¥
0 te 20 2000 to 4000 J0.73 ﬂl.l. 0.34]0.
21 to 50 3000 vo 5300 |0.93}0.91]0.97]|0.

0
0 26 40 60 89 100 120 140 160 180 $1tc 90 | 3500 vo asoo jo.esjo.safo.es]o.
MIX INDEX -~ PERCENT (Co3D) - 121 1o 100 | 3200 2o 7300 [o.03.0000,

Fioure 3-8, HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS.: 6-8,70,9) roR VFR CONDITIONS,

Chap 3
25



AC 150/5060-5 9/23/83

HOURLY CAPACITY BASE C* TOUCH &8 6O FACTOR T

Mix Indax--
Parcent (C+3D) TOUCH & GO0 PACTOR T

T to 109 1,08
pto 0 1.04
0t 70 1.10
0 to 40 1.20
[=PERCENT ARRIVALS 0 to 10 [ 9}
6o 10 L.40

o
[=a]
(=]

llll.l C* x T x E =Hourly Capacity
r

EXIT FACTOR E

To dstermine Exit Pactor Ba

1. Detersine exit range for appropriate six index from tabie below

2, Por arrival rurways, datarnine the sversqe numbsr of axits(B) which
ares (&) within appropriats axit rangs, lnt\lh) separated by at
laast T30 feet

3. 1If H Ss 4 or pors, Exit Factor w 1,00

4, If ™ is less than 4, datarmine Exit Factor from table below for
approprists mix indax and percent arrivals

=
=]

|~}
=]

b
=

(OPERATIONS PER HOUR)

o
=

HOURLY CAPACITY BASE (C*)

Exit Range EXIT FACTOR E
nix Index-~ 1 (Feet from 0% Arrlvals % Arrlvals | 408 Arrivale
Parceat{C+30M] threshold) [Tiag ] el W=2 | w0 | W=l | #=3 [ Hu0 [ t=1 | B=1 |
er 3 or 3 or 3
] 20 | 1000 to 4000 |6.72]|0.87] 0.94]0.70[0.asf0.s4]0.e7}0.84f0.52
n 50 | 2000 vo 3500 |e.79|0.06[0.94)0.76{0.84]0.93|0. T2|0.01]0. 90

0 40 &0 80 100 120 140 160 180 51 a0 | 1500 to e300 [o.79)0.08]0.92]0.76]0.e3] 0. 91 0. 720, 02]0.%0
81 to 126 | 56000 to 7000 o.83|0.89|0.930.00|0.47|0.94)0.77]0.06}0.92

MIX INDEX -- PERCENT (C+3D} 1e0 | 5300 to 7500 Jo.sslo e3l6.pabo,e1lo ale 0200 30 f0 enlg. 92

FIGurRE 39, HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS.: 9,66,68 roR VFR CONDITIONS.

HOURLY CAPACITY BASE C* TOUCH &8 60 FACTOR T

Percent Mix fndex--
220 Touch & Go | Percent{CeiD)

] T to 180 T.5¢
1o 10 0to 70 1.04
200 113 to 20 ow T 1.10
21 to 30 0 to 40 1.10
= PERCENT ARRIVALS 3 oto 40 Ve 10 1.3
41 to 50 0t 10 1.40

TOUCH & GO FACTOR T

)
)
3

(OPERATIONS PER HOUR

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

—
£
(=

EXIT FACTOR E

o deternine Exit Factor B

1. Cetarmine exit rangs for appropriste aix index from table below

3. For arrival runways, detarmine the average nusber of axits{N]} which
st (8} within appropriate exit rangs, and (h) separated by at
lenst 750 fast

3. 3 M in 4 or sors, Exit Pacter = 1.00

8. If % i lase than 4, determine Exit Pactor from table below for
appropriats mix index and purcent arrivals

—
g
=

st
[=]

[+]
[=]

HOURLY CAPACITY BASE

Exit Range EXET PACTOR
nix Indax- | (rast from [7T08 srlvais 303 Rerlvale
y b ‘ Bl [ W=1 [ H=Z | He0 | ¥e1 (2]

Tto 20 | 3000 to 4080 [0.7200.87 CRIORn
0 ; o %0 | 3600 eo 3300 [o.73{0.a6]0. 040 76f0. 04
0 20 40 60 80 100 120 140 160 180 51 to 30 | 3300 to €300 {o.7%]0.ues{o.93]0.7s}0.83

81 o 110 S000 to 7000 |o.82]0.89]0.93]0.80)0.08

H]x ]NDEX bl PERCENT (C"‘SD) 121 o 180 3500 to 7500 ]0.86]0.94]0,98]0,02]0.91

Freure 3-10. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM Nos,: 10-12,69-71 For VFR conpiTiONS,




9/23/83 AC 150/5060-5

HOURLY CAPACITY BASE C° TOUCH 8 60 FACTOR T
420

= 1,00
380

- PERCENT ARRIVALS
340 [

l

(%]
=
(=]

[2€)
S

. 2 ' .
111} .I C* x T x E =Hourly Capacity |
Z :

EXIT FACTOR E

To datarmine Exit Factor B

1, Datarsine sxit range tur lppmprl.lu mix ipdex from table below

2. ror arrival the fcmber of exits{¥) which
are: {a) within lwmprhn anit range, “ana ib} ssparated by at
least 750 feat

3. If W ie 4 or aore, Exit Pactor = 1,00

4. If A is less than &, dstermine Exit Pactor from tabls below for
appropriate mix Lndex and parcent arrivals

(OPERATIONS PER HOUR)

=
o —

HOURLY CAPACITY BASE (C*}

Exit Range EXIT PACTOR B
Mix Index-- | (reet from [ U0F Acrrlvais | 508 Aecivila | EO0 KEthy
Parceat(Ce3DH  threshold) [W=l ] Hed [ Wed [ Wal | Hez | ¥=0 ] =1
. or 3 or 3
9 ko 20 2000 to 4000 . 5.00[).00f0. 0.93[1.00|0.62F0.79]0.

21 to 50 3000 to 3500 [1.00f1.00|0.00]|0.02]0.93F1.00]0.72}0.42

0 40 60 80 100 120 140 160 1 ' Stto 80 | 3500 to 6500 {1.001.00|1.00/o.ue[e.54[100[.75k0.auo.

MIX INDEX -- PERCENT (C+3D) 190 0 190_| 3310 ea 7200 |1 cols.a0l3 00l 100 a.00l1.00]o-e2}0.3lo.

Fioure 3-11, HouRLY CAPACITY OF RUNNAY-USE DIAGRAM NDS.: 13-15 FOR VFR CONDITIONS.

HOURLY CAPACITY BASE C* ) TOUCH &8 60 FACTOR T

#afoent Hix Indes--
420 ‘| %ouch & Go | Percent{CeIDn} ToueH & G0 racron *

0 ¢ to N0 1.00

I ts 10 g to 1.63
11 to X o to 1.08
21 to 30 & to .11
- PERCENT ARRIVALS 1 e 40 o to 1.20

1 & tose ¢ to 1.38

Illl.Lc‘ X T x E =Hourly Capacity
a

EXIT FACTOR E

To datarmine Exit Pactor ¥
1. Datarmina exit rangs for appropriate misx index frow table below

2. Por arcival runwaye, detsrmina tha nvnm auabar of axita (N} mca
are: (s} within appropriate exit range, and (b} separated by 4
laage 750 feet

3, If W is 4 or more, Exit Factor = 1.00

4. If W is lews than 4, detarmine Exit Factor from table Dbelow for
appropriate als indax and percent arrivals

X
=

OPERATIONS PER HOUR

fo
£

[ %]
[+2]
[ =]

5

—
3

HOURLY CAPACITY BASE

g

Hix Index-~ e ?

Parcant(cedpy| St from u‘-n. A::xi

8

O te 20 | 2000 to 4000 |0.70]0.88)0.
3t to 30 | 3000 to 3300 |o.03)0.90

" .
0 20 40 60 B0 160 120 140 160 180 51 to 60 | 3500 to 6300 |0.08)0.91f0.

MIX INDEX -- PERCENT (C+3D) 11 e 160 | 300 so 1308 Jo.sale.

FIGURE 3-12, HOURLY CAPACITY OF RUNNAY-USE DIAGRAM NOS.: 15.79,34 ror VFR CONDITIONS,

Chap 3
27
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AC 150/5060-5 9/23/83

HOURLY CAPACITY BASE ©* TOUCH &2 60 FACTOR T

Purcant Mix Index--
,420 Touch & Go | Parcent{Ce3D) TOUEH 4 G0 racroh *

0 ¢ to 180 1.00
1+tolo Gt 70 1.03
380 11 to 10 0te TO 1.08
2 to 30 0 to 40 1.1
b-PERCENT ARRIVALS I o 4D 0to LD 1,20

i1 to 50 9w 10 1.28

. 2
111 uC’ X T x E =Hourly Capacity I
Z

EXIT FACTOR E

To datermine Zxit Factos Ei
1. ODetarains axit rangs for sppropriate mix index from table below

1. For arrival runvays, datermine the average nusber of sxitse{N] which
arar (a} within appropriate esxit ranga, &nd {b) Neparatad by at
Laast 730 fest

3. If ¥ is 4 or more, Exit Factor = 1.00

4, If B e leas than 4. determine Exit Factor from table below for
sppropriste mix index and percent srrivels

HOURLY CAPACITY BASE (C®)
(OPERATIONS PER HOUR)

Exit Rang® EXIT PACTOR
Hix Index-- trest from [ 406 Acrivals ATTivels

Parcent{C+ID) | tnreshold) =0 1 =g Twat

O s 30 | 2000 te 4000 |0.76|0.08]0. 0.43]0.
0f 21 eo 50 [ 3000 xo 5500 |0.030.90]0. v.0 0. 940 72}0.
0 20 §) 60 80 100 120 140 160 130 ) s) to 80 | 3506 o e300 {o.05|0.91fe. 0.04[0.92{0.78
MIX TNDEX -- PERCENT (C+3D) 131t 10 1 3300 1o 1300 losalonla.ool-solosartoiasloles

Freure 3-13. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS.: 17,18,20-22 ror VFR cONDITIONS,

HOURLY CAPACITY BASE C*° TOUCH &8 60 FACTOR T

. Parcunt iz Inde
420 Touch & Go | Parcant{CelD}
[] ¢ o M0 1.00
1to Lo O ts 70 1.03
11 to 20 oto YO 1.08
21 e 30 0t 40 ’ .11
~PERCERT ARRIVALS 3N ko 0 0to 10 1.20

41 to 30 0t M 1.36

b Ty m—————

l"l.[c' x T x E =Hourly Capacity

TOUCH & 0O FTACTON T

2

"

(o]
[=2]
[=]

EXIT FACTOR E

To datermina Exit Factor B

1. Datermine exit rangs for appropriste six index from tible below

2. For arpival runvays, detemins the aversgs nupbar of axita{d) which
are: {a) withia appropriste exit rangs, and (b) separatad by at
least 750 faet

3. If H 1s 4 or more, Exit Factor = 1.00

., If N is lase than 4, datermine Exit Pactor from table below for
appropriate six index and percent arrivals

[
L]
(=)

H.

(OPERATIGNS PER HOUR)

=
S5

HOURLY CAPACITY BASE

tait Rangs BXIT PACTOR
Mix Index=-- (Feat froa
Porcant(C+30}|  thrashold)

0 to 20 2000 vo 1000
21 to 30 3000 to 3500

0
0 20 40 o0 80 100 120 140 160 180 s1to 80 | 3300 to 500

“Ix INDEX — PERCENT (£+3n) : I:: to l:: SDD: to 7000 E : : : u:us 0:.0 O:I'l 0:?!

2

Fioure 3-15. HOURLY CAPACITY OF RUNNAY-USE DIAGRAM NOS.: 19,23,77,78,92,93 ror VFR cONDITIONS,

Chap 3



9/23/83 AC 150/5060~5

HOURLY CAPACITY BASE C* TOUCH & GO FACTOR T

Pazcant Mix Indax-=
120 Touch & Go | Percenttcormy| TOVEH 8 G0 FACTONM %

0 0 to 100 1.00
1t 10 ot 1.0
280 11 eo 20 o te 0 1.02
1w 3 ot 40 1.0
[--PERCENT ARRIVALS 3N e 40 0t 10 1.04

/ 41 to 50 0t 10 1.0

f Il c x T x E =Hourly Gapacity

EXIT FACTOR E

To dateraice Exit Tacter B

1. Datsrsine exit range for approprista mix index Crom table below

7. Por arrival runvays, determina the average nurbet of sxite(N] which
are: (s) within appropriate sxit range, and (b) aeparated by at
leant 750 fast
1f H 13 4 or more, Exit Factor « 1.00

If N iw less than 4, determine Ixit Factor from tabla balow for
appropriate mix index and parcent arrivals

—

ERATIONS PER HOUR)

(op
—
-
=]

HOURLY CAPACITY BASE {C%)

[
=

EXIT FACTOR E
Kiz Index- Exit Renge T

a0 Parcant (C+30) g:-::h:::]. zol Arriuil [ Arrl l'::z

DI.'J

§ to 10| 2600 to 4600 fo, . . . [0.93
20 % o 30 3000 to 5500 fo. 0.98

0 fﬂ 40 60 80 100 120 140 160 18D $1 e 80 | 3300 to 8500 fo, 0.05]o.

8 to 120 5000 o 7000 |0, . . . .90]0.95]0.

MIX INDEX -~ PERCENT (C+3D) 121 ko 180 ] 5500 to 7300 [0 l9.99]0.

FiGure 3-15, HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS.:t 20,27 FOR VFR CONDITIONS,

HOURLY CAPACITY BASE C* TOUCH 8 GO FACTOR T

Mix Index-- rToueH ¢« GO racTom ot
Paxcant (C+ID)

qzu 2 to 100 1,00

o 1.01

380 ¢ to 1.02

o to 1.0

I—(}-PERCENT ARRIVALS b o to 1,04

b to L.0%

[
b=

[~ ]
=]
£

||||.|c' X T x E =Hourly Capacity
)

&
%
[~

EXIT FACTOR E

To dstarmine Exit Facior B

1., Datarmine sxit range for lppmprhn atx indax from table below

2, Tor arrival ¢ & tha go nuabar of exitaiN) which
are: (a) within npprcp:hn axit rangs, 4nd (b} ssparsted by at
least 730 feat

3. If W is & or more, Exit Pactor = 1.00

4. If W 10 lesa than 4, detersine Exit Factor from tadle below for
appropriste wis index and psrcant arrivala

—

(OPERATIONS PER HOUR)

[t
-
=]

HOURLY CAPACITY BASE {(C®)

Exit Range EXIT PACTOR X

Xix Index-- | (reer from [ J0% Arrivala | 50% Axzl <ON_Arriy
Farcent [C+1D) thresholidd [Fep ] Nt | Hul w0 | W=l

0'to 20 7000 te 4000 [0, . .9410.72[0.86]0,93]0.69[0.84]0.
1t W 3000 to 5309 . . 6| 0.79)0.67|0,.93]0.T76|0. B8]0,

0 20 40 o0 80 100 120 140 160 180 51 to 80 | 3300 to €309 |o.u3[o.s0jc.esc.m]c.09]0 98]0 78 0. 0e]0.
MIX INDEX -- PERCENT (C+3D) 1:: :: ::: 3008 to 7060 fo.08]e.83|0.81 0050000950030 us]e.

5500 to 7900 . 37|90, 0, 08{0,55]0, 0.05]0.9410,

FIGURE 3-13. HOURLY CAPACITY OF RUMWAY-USE DTAGRAM NoS.: 25,20 For VFR ConbITIONS,
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HOURLY CAPACITY BASE C* TOUCH &8 60 FACTOR T

Percent ix Index--
420 Toush & Go hre.ne(cnn) Touen § G0 FACTONR T

] 0 ta 80 .00
1t lo 0t 1.0¢
380 11 eo 30 XY 1.10
3t W ot 1.20
|-PERCENT ARRIVALS 3 to 40 % to 1.3
340 r { #lwso 0w 1.40

&2

o]
[=2]
(=1

||I|" C* X T x E =Hourly Capaclfyi
Z )

EXIT FACTOR E

To determine Exit Factor Ei
)}, Datarmins axit rangs for spproprieste mix index from table balow

2. For arrival na\rly.. datermine the sverige nusber of exits (K} u‘h.leh
sre) {a) within appropriste axit rangs. &nd {b) separated by a
least 150 feat

3. It ¥ i3 4 or mora, Exit Factor = 1,00

4. If A ia leas than 4, detarmine Exit Factor from table balow for
appropriate mix index and percent arrivalas

| g
™o
(=]

—
00

(OPERATIONS PER HOUR)

E
=]

HOURLY CAPACITY BASE (C*)

g

Exit Rangs
Mix Index-- I—‘—
80 P toeiny| (Fest fxos T?.!. Arri

T to 20 | 3500 to %696 [9.73[0.87]0.
20 it o 30 | 3000 to ss00 fo.1sle.esfo.
0 20 40 o0 80 100 120 140 160 180 st to 80 | 2300 to 6300 lo.79l0.esfo0.

MIX INDEX -~ PERCENT (C+3D) 21 5o 10| 530 <o 300 lo.aglowselo,

Fieure 3-18. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NO. 29 FOR VFR CONDITIONS.

HOURLY CAPACITY BASE C* TOUCH 8 60 FACTOR T

Nix Indax~=
420 Pakcunt [Ce3n) ToOUEH & GO FACTOR T

0 to 180 1.00
0 to 1.0
380 0t 102
0w 1.3
~PERCENT ARRIVALS 0o 1,04
¢ o 1.03

¥ i
|"|’| C' X T x E =Hourly Capacity |
Z

EXIT FACTOR E

To detarmine Exit Factor F

1. Determine exit range (o appropriate mix Index froo table balow

2. Por arrival runwayse, detarmine the average nurber of exita{W) which
are: (a) within appropriste axit range, and (b) ssparated by st
laast T30 fest

3. 1f K is 4 or more, Exit Factor = 1.00

4. IC€ W is lsus than 4, dateraine Exit Pacter from tsble below for
appropriate mix indax and parcent arrivals

HOURLY, CAPACITY BASE (%)
{OPERATIONS PER HOUR)

EXIT FACTOR B

Hix Indax-+ 1%
Paroant{C+ID}| threshola) 8% A;:kl "El'-', 53: "::ll" m Arricale

or 3 oF
T to 20 7000 to 40600 [0.75]0.08|0.94]|0.74]0.66]0.
11 o 30 3000 o 3300 |o.02]0.09|c.96|0.78]0.07]0.

nu 20 40 60 89 100 120 140 160 180 53 to 89 | 3300 to 300 [0.03]0.%0[0.93[0.01]0.08]0.

o 320 5000 to 7000 |O.88|0.92[0.97|0.85]0,90

Mlx IHDEX == PERCENT (C"'m) 121 e 180 3500 to 7300 [0.95]0.9%]0.99]0.88]0.98 '

FiGure 3-17., HOURLY CAPACITY OF RUNWAY-USE D{AGRAM NOS.: 28,82,97 ror VFR cONDITLONS,
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HOURLY CAPACITY BASE C* TOUCH & 60 FACTOR T

Parcent Mix Index-~
420 Touch & Go | Percent (C+3D) TOUCH ¢ GO0 FPACTOR L]

] T to 160 1,58

1to 10 ot 70 1.04
38 11 w0 20 oo 1.18
21 to 30 e 49 1.30
[~PERCENT ARRIVALS 1 ta 46 St 10 Y%
11 o 30 et 10 1,40

A\
[ =]
(=]

(2]
[«2]
(=]

Illlﬂ C*'XT x E =Hourlycapacltyi
i

EXIT FACTOR E

To datermine Exit Factor Ey
1. Determine axit ramge !or approprllu mix index from tible below

1. vor axvival pombar of sxits{W) which
szt (8} within appraprl.au uu range, 404 (h) separated by at
least 750 fest

3, 1 ¥ ls & or worw, Exit Factor = 1.00

4. If o is tess than 4, detacmine Exit Pactor from table balow for
appropriate mix indax and percent arrivels

B
[~
[=]

()
=]
]

(OPERATIONS PER HOUR)

—
£

HOURLY CAPACITY BASE (C%)

=

£xit Rangs EXIT PACTOR E
Hix Indau~= rom 3 3
{C+In} (!'"_'_.‘ rals

L)
=]

v B_‘t ’
0 ta 20 | 2000 to 4000 [0.72(0.87)0.04[0.

1w %0 3000 o 3300 |0. E6|0.94]0,

0 40 60 80 100 120 149 160 180 3 ta so | 3800 vo eso0 [o0.79]o.#s|0.92]0.

MIX INDEX -- PERCENT (C+3D) Lot oo st0 | saon <o vans o.selo-atto.sole.nalo.srloosaloisolorsalo;

g
-]

(=

FIGURE 3-19. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NoS,: 30,31 For VFR conpiTIONS.

HOURLY CAPACITY BASE G* TOUCH & 60 FACTOR T
420

T=100
380

~PERCENT ARRIVALS

)
M
g

(OPERATIONS PER HOUR

—
-
(=]

Illl’fc' X T x E =Hourly Capacity

o
[=a]
[=]

EXIT FACTOR E

.N tarmina Exit Fa E1

1. Detsrmine exit range for Anmluu uix inﬂa: from table hﬂw

2. Por arcival r a the nunbar of axite{N) U‘hich
arer {a} within lppmrhn ule TENGE, and (b} saparatsd by a
laast 730 fuat

1, If ¥ is ¢ or more, Exit Pactor = 1.00

4. If W iz less than 4, detsrmine Exit Factor from table balow for
appropriate mix inden and parcent arrivals

L)
[=]

—
o]
(=]

HOURLY CAPACITY BASE

Exit Rangs BXXIT PACTON

i tndewcc | (rest row [ W0% meriyale T 30T Neadvals | 00V Rerfeals |
y Y 14)  [Hep [ Wwl | B0 | Reb | Wel | t=a | 6ed [ K=l [ W=
or 3 oL 3 ar

D to 20 | 2000 to 4000 |a.62[0.79[0.80)c.c2[0.7v[o.¥0f0.62]0.T9]0. 90
200 21 to 30 | 3080 to sson [o.72[o.e3t0.93]0.72{0.03 0. 0l0.T2]0.03]0. 93

20 4D 60 8C 100 120 140 1e0 180 s to 80 | 3860 to eson |o.7s]o.ss]o.safo.72]0 040 02{0. 750,04 092

MIX INDEX -- PERCENT (C+3D) | o [ v Taee lorsela.noln.eslo.sslorsolo.stlosaleosalo.sr

FIGURE 5-20, HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS.: 52,33 FOR VFR CONDITIONS,.
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HOURLY CAPACITY BASE (C®)

(OPERATIONS PER HOUR)

HOURLY CAPACITY BASE C*

426
380

H

I—-PERCENT ARRIVALS

(v
[=]
=

L)
o

—
-~

[
~
[~

—
[«]
=]

—
£
[=]

0 40 60 80 IO

0 120 140 160 180

MIX INDEX -~ PERCENT (C+3D)

TOUCH 2 600 FACTOR T

Mix Index--
Parcant {C4+3D)

ToQUCYH

& co

TACTONR L)

o to Lig
$ o 70
4 o 70

0 to 40

1.00
1.02
1.08
1.0%

I c: x T x E = Hourly Capacity
)

To deterhine

EXIT FACTOR E

Exit Factor Et

1. Determine sxit range for appropriste mix indax frem table below

2. Por arrival tunways, determine the average number of exits(n) which
are: [a) within sppropriate axit range, and (b) separated by at
lasst 730 faat

3. 1f B ia 4 or nore, Exit Pactor = 1,00

4. IEf N is lesw than 4, detarmine Eait Factor from table below for
appropriste mix index and percent arrivals

Mix Index=~
Parcant {C+10}

Exit Nange

EXIT

FACTOR

{Fanr from

40%_Arri

ale

threshold)

W=

Hel

N=d
or )

30 Arrivals
1

T0% Arzrivals
Had | Hel | '_l"u.

or 3

Qo 10
2l o S0
$1 o §O
0l to 110

12l to 180

2000 to 4000
3000 to 3500
3500 to 6500
5000 vo 7000

$500_to 7500

8,62
0.72
0.73
Q.40
5.85

a.79
0.8)
0.4
0.87
0.%6

2.99
0.%3
0.92
0.94

0.98

0.62
0.72]0.
6.75

0.81
0.72
0.73
0,80
9.8)

0.79]0.90
0.83]5.93
0.84}0.92
0,870,594
0,93}0.%7

FiGuRe 3-21, HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS,; 34,35 For VER CONDITIONS,

HOURLY CAPACITY BASE (C®)

{OPERATIONS PER HOUR)

HOURLY CAPACITY BASE C*

420
380

g

- PERCENT ARRIVALS

(5]
o
=

N
=

et
o0

—
F=3
=1

3

o
(=]

]
=

0 20 40 60 80 10

0 120 140 160 180

MIX INDEX -- PERCENT {C+3D)

TOUCH &8 60 FACTOR T

Mix Index--
Percant (C+3D}

TOUCH

+ 40

PACTOR T

0w 100
Oto T0
ot 70
B o 40

1.00
1.0}
.09
1.14

|||l.[c' X T x E =Hourly Capacity
)

To _determine

EXIT FACTOR E

Exit Factor Ei

1. Determins sxit range for appropriate aix indax from table below

2. Por arrival runways, Sstermine the aversge nusder of exita(N) which
are: {&) within appropriste exit rangs, and (b) sepatated by at
lesst 750 fast
12 W ie & or sore, Enxit Factor = 1.00

« I£ H is lass than 4, determine Exit Factor from table below for
appropriats mix index and percent srrivals -

Hix Index-=
Parcant{C+ID}

Exit Ringe
iTaet 2rom
threshold)

¢ to 20
1 to %0
51 o &0
1l o 120

L 121 c0 100 |

2000 ta 4000
3000 %o 3300
3500 to 4300
2000 to 7000

[ 2300 to 7300 jo.

FIGure 3-22, HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS.: 36-38 FOR VFR cONDiTiONS.
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HOURLY CAPACITY BASE C* TOUCH & GO FACTOR T

Nix Index--
uzo Ftrﬂnllc:-!l)) TOUCH & G: FACTOR T
0 to 1W0 1.00
0 to 70 1.03

380 r ota 70 1.10
ot 40 1.0
-PERCENT ARRIVALS

w
s

[a)
[=x]

||||'| C*xT x E =Hourly0apacllyl
E

3
]

EXIT FACTOR E

To detwimine Exit FPactor Fr
1. Datarmine sxit range for appropriaste mix index from table balow

2. Por arrival runways, dstermine the average number of sxits{8) which
are: (a) within appropriate sxit cangs, and (b) separated by at
leant 750 fest
If N ie 4 or more, Exit Pactor = 1.00

If F is lass than 4, deteznine Exit Factor from table below for
appropriste mix index and percent arrivals

[
==
=

(OPERATIONS PER HOUR)

[vard
=
o3

HOURLY CAPACITY BASE (C®)

[
2

. EXIT FACTOR
e

60 Pazcant{c+30)} enreshola)

T to 70 | 3000 to 4600
O L 21 to 30 | 3000 to 3300
0 20 40 60 80 100 120 140 160 180 51 to 80 1500 to 6300

81 vo 110 5000 to 7000 [O

MIX INDEX -- PERCENT (C+3D) 121 to 38p | 3580 to 7300

2

FIGURE 3-23. HQURLY CAPACETY OF RUNWAY-USE DiAGRAM NO. 39 FoR VFR ConDITIONS.

HOURLY CAPACITY BASE C* TOUCH &8 GO FACTOR T

Kix Index--
420 Percant (C+ID) TOC0CE & GO FACTOR T
0 to 190 1.00
0o TO 1.0

280/ oto 70 L.10
0 to 40 1,18
- PERCENT ARRIVALS

N
=
=1

(%)
)
AN
=

{OPERATIONS PER HOUR

]
(1]

llll.rc' X T x E =Hourly Capacity
—

EXIT FACTOR E

To determine Exit Factor B

|%§E 1, Dpetermins salt range for approprists mix index froo table below

g
(%]
[~

&
=]

2, For arzival fucways, dstermins the average nusbar of sxits{®) which
are: (a) within appropriate enit range. and (b) ssparated by at
least 730 fest

3, If N is & or more, Exit Factor = 1.00

. If W is less than 4, dstersine EZxit Pactor from table below for
appropriste aix index and percant arrivals

—
£
=]

HOURLY CAPACITY BASE

—
a

£xit Pange TATIT PACTON B
. ’2::"2%::;;“ (Test from | A6V Arzivais | 308 Aeflvals

[Sit: ! thresholdd [Ti=g [ H1] =3 | H=0 | Nwl | find | HeO
or 3 or 3
0 ta 20 7000 to 4000 [0.76[0.88)|0,94|0.72]0.86]/0.94
20 2 to 30 | 2000 zo 3300 Jo.03}0.90|0.58(0.s0j0.08]0. 93

0 20 40 &0 80 100 120 140 160 180 51 to 80 | 2300 to 6300 [o.8s|o.91|0.95]0.82f0. 0% {0.93

a1 5 1320 3000 to 7000 |0.89[0.93]|0.97|0.87|0,91}0.96
"Ix INDEX - PERCENT (c+3D) ' 121 to 180 5500 to 7300 Jo.9410.9010.9940.92]0,97]0,9%

Figure 3-24, HOURLY CAPACITY OF RUNWAY-USE DIAGRAM HO, 40 For VFR CONDITIONS.
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34

HOURLY CAPACITY BASE C*
420

380

= PERCENT ARRIVALS

wi
[ =1
o

=
=]

[l
]
o

o
0
=]

(OPERATIONS FER HOUR)

=

HOURLY CAPACITY BASE (L")

[
=

69

2

0
0 20 40 60 80 100 I20 140 160 180
MIX IHDEX -- PERCENT (C+3D)

9/23/83

TOUCH & 60 FACTOR T

Mix Indsx-=
parcenticespy| TOUEE & GO racTOR 7

0 to 180
? o 0
0w 70
o o 40

1.00
1.03
L.1¢
1.18

||||’|c° XT x E =Hourlycapacltyi
<

L
1.

EXIT FACTOR E

To_dstermine Exit Factor Zi
1.
2,

Ceterming exit rangs £0¢ sppropriate mix index from tabls balow

#or srrival runways, determine tha sversge number of wxits(M) which
ars: {4) within appropriate exit range, and (b) saparated by at
least 730 fast

If N is & or sore, Exit Paotor = 1.400

If % Lo lews than &, determine Exit Factor from table below for
appropriaste mix inden &nd parcent arrivals

Mix Index~=
Parcant (C+2D)

EXIT
als

Exit Ranga PAGCTOR

(Feet from
thrsshold)

=g
or 3

1

48[ 6. 940,
0.95|0,
o980,
0.98|0,
0.93]0.

0 to 20
21 to 50
51 %0 MO
a1l to 120
31 to 190

2000 to 4000
3009 to 5500
1300 to 6300
3000 to 000
5500 to 7500

FiGure 3-25,

HOURLY CAPACITY BASE C*
420

I—-PERCENT ARRIVALS

£

b=}
=

[ ]
o
o)

[nd
»ny
[=]

b
o

(OPERATIONS PER HOUR)

frard
-=
[=)

HOURLY CAPACITY BASE (C*)

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

HouRLY CAPACITY OF RUNWAY-USE DIAGRAM NO. 41 FOR VFR CONDITIONS.

TOUCH &2 60D FACTOR T

Touch & Go

Patoent Hhdex==

Mix 1 ’
Parcent (C43D) Tougnm & GO0 PACTOR T

0 Qo 180
1o 10 0 o
11 to 20 0 to
1 e N 2 to
3 to 40 4 to
i1 o 50 0 to

T.99
1.04
1.10
1.30
L
1,40

HIL,|

C* X T x E =Hourly Capacity

EXIT FACTOR E

To_determine Zxit Tactor Ei
1.
ES

Determine axit renge for appropriste mix index from table balow
For arrival runways. detsrmins the averags punbsr of axite(¥) which
ara: {s) within appropriate exit range, and {b} separated by at
least 730 feet

IE N is & or more, Exit Factor = 1.00

I1f H 1s less than 4, Sstermine Exit Pactor from table below for
appropriate mix index and parcent arrivala

Mix Index«s

Exit

nange FACTORN
(Feat from 5 ]
threshold)

roant (C4+3D)

Ao 50
51 ¢t 0
0 o 120
121 eo 100

0w 20 2000 o 4000
3000 to 3300
1500 to 6300
5000 o TOW

3590 e9 7200 |

0.3 0.09]0.93}0.00
g 2 ¢ 2.0

FiGure 3-25, HOURLY CAPACITY OF RUNWAY-USE DIAGRAM WO, &2 FOR VFR CONDITIONS,
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HOURLY CAPACITY BASE G* TOUCH &8 60 FACTOR T

Parcant Mix Index--
120 Touch & Ga Parcent {C4+3D) TQUCEH s 00 FACTOR T

0 T to Lt 1.00
1to 10 bta 70 1.03
1108 11t 20 ota 70 1.08

1 210030 o to 40 1.1
- PERCENT ARRIVALS 1 to 40 o to 10 1.26

41 to 30 0t 10 1.3

(7=

Illl’[C' X T x E =Hourly Capacity
N

EXIT FACTOR E

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

3. rvot arrival runways, detersina the sversgs nmumber of exits{K] which
arw1 (&) within appropriate amit range, and (b} separatsd by at
laast 730 fest

3. If K is 4 or mors, Exit Pactor = 1.00

4. If N i3 less than 4, determina Exit Factor from table below for
appropriate ®ix index and psrcent arrivals

on
=]

(OPERATIONS PER HOUR}

un
(=]

HOURLY CAPACITY BASE (C*)

F3
£3

Exit Range EXIT FACTON %

Mix Index--
Pazcant (C+10) ::;::hsm 108 Arrivels | J0% Arrivala | 08 Arrivals

W
=

Wad | Kol | W=2 | Beg [ Hel [ N3 |
or 3 or 3
0 to 20 7000 to 4900 | f 0.43 0.83[0.93

N to W 1000 ro 5300 9.92 0.85]|0.92

0 40 60 20 100 120 140 160 180 51 to 80 | 3500 to ss00 [o.e1)o.91]0, 0.91 0.84[0.91
0 eo 126 | 5000 to 7000 [o 0.92 o.87]0.92

WIX INDEX -- PERCEKT (C+3D) 121 £o 180 | 5500 to 7300 [0.93]0.99]1. 0.98[0.u3]o.84f0.58

(5]
o

Fioure 3-27. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS,: 43,49 ror VFR coNDITIONS,

HOURLY CAPACITY BASE C° TOUCH & 60 FACTOR T

Hix T
Percent (C+ID} TOUCH & A0 FACTORM T

T ta 190 1.9
0w 1.03
0t 1.10
ot 117
~PERCENT ARRIVALS oo 1.29
LT 1.36

"
)

{OPERATIONS PER HOUR

III'" C* x T x E =Hourly Capacity

EXIT FACTOR E

To datsmmine Exit Pactor E . .
1. Detsrmins axit rangs for appropriate mix index from table below
3. For arvival cunvays, deternins the avarage nuabar of exits(N) which
arer (4] within appropriste sxit rangs, and (b) saparsted by at
laast 750 faet
3. 1f£ ¥ is ¢ or more, Exit Factor = 1.00
4. If W ia lase than ¢, deternine Exit Pactor from table below for
appropriate mix index and parcant arrivals
[
"
Ixit Rangs
“"';'5‘5

HOURLY CAPACITY BASE

Indax==

(2+30)
5T | 58 o Too
21 to 50 3300 o 5800
0 20 40 60 80 100 120 140 160 1 51 to B0 [ 3300 o 4300

1 eo 120 5000 to 7000 [¢.96 (0.7 [1.00[0.01 0.00

MIX INDEX -- PERCENT (C+3D) 121 o 190 | 3500 co 7309 10,98 [1.001s.00 )0 a4 o.galo.

FIGURE 3-28. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS.: 4,50 For VFR cONDITIONS.
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HOURLY CAPACITY BASE C* TOUCH & 60 FACTOR T

Mix thdax==
120 Percant (C43D) TOUCH & O0C PACTOR ¥

um G to 160 169
H 0 to 1.09
110 LY 1.10
0 to 117
I—-PERCENT ARRIVALS 9w L
L~ 1.36

et

o
L=

2]
=]

b 4
||||"0' X T x E =Hourlycapaclty|
3

EXIT FACTOR E

To determine Exit Factor Ei
1. Determine sxit range for appropriate alx inden from table balow

2. TFor arrival runways, determine the averige nunbar of exite(H) which
are: {a) within appropriste exit range, 4and (b) separsted by at
laast 739 feet
1f W ie 4 or more, Exit Factor « 1.00

1t W is less than 4, datermina Exit Factor from table below for
appropriate maix ipdex and parcent arrivals
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(=]

on
=]

(OPERATIONS PER HOUR)

1w
=]

HOURLY CAPACITY BASE ((®)

£
=]

Eait Rangs EXIT PACTOR

Mix Indexs (rest from [“§58 Arrivais | 308 Areivals
30 Farcant(C+I0}]  hrashold) [Fap ] E=i] #ed (23 EZ]

jer 3 or 3
5 to T8 | 3009 to 1000 [5.9110.99]0.54 .¥4[0.50[0.
20 21 ta 30 | 3000 o sson lo.sale.er|o.ne 0.9%

v
0 20 40 60 80 100 120 140 160 180 51 te $0 | 3300 to 6300 :.95 0.97[1.00 1.00
o
A

1 to 120 000 o 7000 |0.98]0,9%[1.00 1.00

Hlx !NDEX - PERCﬁNT (C*‘3D) 111 ta 180 5500 to 7500 01.00]1.00}1.00 1.0010.

FIGURE 3-29. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS.: 45,51 For VFR CONDITIONS.

HOURLY CAPACITY BASE C* TOUCH 8 60 FACTOR T

x| TOUCE & a0 racrox ¢
120 @ to 180 1.6
0 1.03
1.10
1.19
- PERCENT ARRIVALS .n
1.40

[
=

o
=3

IIII.[C‘ x T x E =Hourly Capacity

=

EXIT FACTOR E

To dsterming Exit Pactor B
1. Daternins sxit range for appropriste mix index from table below

ror arrival runways, dstersmine the svhrage nunbBay of sxiteid} which
are1 {a} within appropriate exit range, #nd (BY separsted by at
least 730 fweb

If ¥ 13 4 or wore, Exit Factar = 1,00

T ® is less than &, dstersine Exit Factor from tabls Balow for
sppropyiates mix indsx and parcant srrivals

=]

(OPERATIONS PER HOUR)

8 B

HOURLY CAPACITY BASE (C%)

wix angax. | B2bS Bans

Parcant {C4IDN ] 4praanold)

0 z: :: i: 1000 :: 3300
0 20 40 60 20 100 120 140 160 180 slto 080 {3300 to €300

1 eo 120 5008 to 7000

MIX THDEX -- PERCENT (C+3D) 0

FIGuRE 3-30, HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS.: 45,52 FOR VFR CONDITIONS,
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BOURLY CAPACITY BASE C* TOUCH & 60 FACTOR T

Mix Index-=
120 Parcent (C+1D] TOoUCH ¢ GO0 TPTACTOR T
¢ to 1§D .00

1
110 1

0
[
1 [}
[
o

to 70 1.03
to 10 1.10
to 40 1.1%
w 1¢ 1.1
to 10 1.40

b PERCENT ARRIVALS n
“

T CC——

||||Wc' X T x E =Hourly Capacity
=

EXIT FACTOR E

To detarmine Exit Factor i
1. Determins sxit rangs for appropriate mix index from tabla below

1. Por artival runways, dstermins the averags number of exita(x} which
aret (a} within appropriate exit range, and (b) separited by at
leant 750 fast
If N is 4 or mere, Exit Factor = 1.00

If ¥ is less than 4, determine Exit Pactor from table below for
appropriate min index and parcent arrivals
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(OPERATIONS PER HOUR)
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[ =]

HOURLY CAPACITY BASE {(C™)

=
=

Exit Rangs EXIT FACTOR B

iz Indgx-= (Pest fzom ale V Arrlvals | V0L Arrivals
Parcent(C4301| vhrashold) Nal [Hap | Wel

or 3
to 10 | 2000 to 4000 0.95[e. 110 87{0.94
s0 | 3000 to ss00 0.95|0.07]0.90]0.94

0 40 60 80 100 120 140 160 1 80 | 3500 to 6500 o.99|0.95)0.96[0.98

MIX INDEX -- PERCENT (C+3D) : 1300 ta 1300 1-aolr.00l1.0813.00]
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FIGURE 3-31, HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS.: 47,53 For VFR conpITiONS.

HOURLY CAPACITY BASE C* TOUCH &8 GO FACTOR T
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120

- PERCENT ARRIVALS
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)
=

{OPERATIONS PER HOUR

||II.[C‘ x T x E =Hourly Capacity

EXIT FACTOR E

To detarmine Exit Factor E)
1., Detsrnine axit rangs for appropriate mix indsx from table balow

2, Fror arrival runways, dsternmine the svarsgp rymber of exitg{X) which
are: {a) within appropriate exit range, and (b} separatsd by at
least 730 fast
IE ® is 4 or more, Exit Factor = 1.00

It N is less then 4, datermine Exit Pactor from table belew for
appropriate mix iodex and psrcent arrivals

HOURLY CAPACITY BASE

Exie Range EXIT FPACTOR

nix Index~~
Parcent (6010) | Shechoray i RrsTeats THUY ecivals

HnG | M=l | =3 | Nud | Him]l | Na2
or 3 —toe 3
0,72|0.97{0.94
0.98)0,91]0.95
0.95(0.96|0.9%8
1.0001.00]1.90
1,0011:0011.0

o o 20 2000 vo 4000 10.74
2 o 30 oo to 5500 }0.90

0
0 20 40 60 80 100 120 140 160 180 51 o 00 | 3500 to 5500 |0.57
NIX INDEX - PERCENT (C+3D) 0 o 120 | 3000 to 7000 [1.00

131 to 180 3300 to 7500 [1.00]

2

Figure 3-32. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM WO. 48 FOR VFR CONDITIONS,
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HOURLY CAPACITY BASE C* TOUCH &8 60 FACTOR T

Parcent Mix Indax--
qzo o n & G0 Percent (43D} TOUCE [] a0 PACTOR T

0 o to 182 1.00
1tol0 ¢ to 70 1.04
380 11 to 20 O 70 1.10
2l w U w 40 1.20
F-PERCE“T “RRIVALS . 11 to 40 aw 10 1.28

41 to 50 6w 10 1.3

INIIc” % 7 x E - Houry Gapaciy]
E -
EXIT FACTOR E

1o datermine Exit Factor Ei
1. Detamming exit rangs for appropriate mix index from tablae below

1. Tor arrival sunways, dstermine the average nunber of exits{H) which
arw: (a) within appropriate exit range, and tb} separated by at
least 750 fest B

3. If M is 4 or morw, Exit Factor = 1.00

. I¢ ¥ iw less than 4, detarmine Enit Factor from table balow for
appropriste mixz index and parcant arrivals

w
=]

[t
en
(=]

&
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Ou
=3

(OPERATIONS PER HOUR)

=
=3

HOURLY CAPACITY BASE (C®)

2XIT FACTOR
Hix Index-=- xit Range

Parcene(zepy| Sheet from 1 9o% acrlvals

O te 20 | 3000 to 4000 |
2 to 30 | 3000 o as00 Jo.exfo.sr]o. e

1
0 4 60 80 100 120 140 160 18 5o 1:: 1500 vo $300
41 to 000 to 7000 . . . ]
Hlx INDEX == PERCEHT (c“.m) 121 ;ﬂl 180 :!0: 1 7-3 7:0“ uﬂ 1.00F1.00)0 8.9711.00

Fioure 3-33, HOURLY CAPACITY OF RUNNAY-USE DIAGRAM HOS.: 55,61 For VFR coNDITIONS,

HOURLY CAPACITY BASE C* TOUCH ¢ 6O FACTOR T
520
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380

~PERCENT ARRIVALS
340

W
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||I|" C" X T x E =Hourly Capacity
3

EXIT FACTOR E

a5 ]
[~
=]

[N

To datermine Exit Factor Ei
t. Datermine exit range for appropriate mix index frow table balow

1. Tor arrival runways, determine the avarsge nunber of sxits(N} which
srer (s} within appropriste exit rangs, and (b} separated by at
Lasst 730 famt

(OPERATIONS PER HOUR)

3. If M iz 4 or mare, Exit Factor = 1.00

4. T2 W ie lass than 4, determine Exit Pactor from tabls below for
appropriats min ladex and parcest arrivals

HOURLY CAPACITY BASE (™

Exit Rangs EXIT FACTOM E

Hix Index--
Peroant tes3oh g.r::h:{: 0% Arxlvals | 508 Arcivals | #0% Acrlvals

W= | N=3 [ N¥ | Hm0 | Hml el | H=d
or 3
~T0 to 20 | 7000 to 4000 |0.79|5.88]0.95]0.78[0.%8|0 T €E[0_ 84

7 to 50 | 3000 to 5300 |o.06|1.00[200]0.91 1.00|1.00)0. 70 0. 22097

0 40 o0 80 100 120 140 160 180 51 to 80 | 3300 to 6500 [0.93|0.96]1.00{0.90(0.50(0.97]0.78[0.87}0. 13
H]X ]NDEX _— PERCENT (C+3D) 1:: :: ::: 5600 o TOO0 ]0.930.96]1, 0.8)|0,%0 0.90[0.96

3300 to 7300 lo.97]0.99)3.00f0 93f0.97 ] 0.97{1.00]

FIGURE 3-34, HOURLY CAPACITY OF RUNWAY-USE DIAGRAM N0, 56 FOR YFR CONDITIONS.
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HOURLY CAPACITY BASE C* ) TOUCH &€ GO FACTOR T

Parcant Mix Index~=
220 fouch & Go | Parcent{Cedn) Touch 4 a0 FACEORM *
—

T o 100 F¥C])

1o 10 ot 1,03
11 to 30 oo .10
1 to 30 (R ™ 1.17
- PERCENT ARRIVALS 3 to 40 0t 1.38
4 o 50 0 to 1.2

[
n
(v}

—
II'.wc' X T x E =Hourly Oapacltyl
- -
EXIT FACTOR E

o dstermipe Exit Fagtor X
1. Datarmine exit rfadgs for appropriste aix index from tedle below

2. Por artival runwvays, detsrmina the & ] ber of exlts{N] which
sre: (4] within sppropriste exit cenge, end (B) sspacatsd by st
lsast 730 fast

3. 1f W is 4 or more, Exit Fagtor = 1.00

4. If£ % s lese than 4, determine Exit Factor from table balow for
appropriats aix indan and peresnt arrivals

f
e
=]

B
[=]

[
2

(OPERATIONS PER HODUR)

[~
[=]

HOURLY CAPACITY BASE (C%)

oD
[=]

Tast Rangs EXIT PACTOR

Hix Index~= [T1)
Parcent {C+10) {::::n::z 3 Alr:i“ =

£
(=3

T to 20 | 3060 to 4000
3 to 50 3000 to 3300

0 40 60 80 100 120 140 160 180 1 steo a0 | 3300 o 300

8% to 120 5000 to 000

MIX INDEX -- PERCENT (C+3D) 123 vo 1e0_ | 3300 co 730

e
=]

FIGURE 3-35. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS.: 57,63 FOR VFR CONDITIONS.

HOURLY CAPACITY BASE C* TOUCH &8 60 FACTOR T

220 Jon fndewo | toucam ¢ G0 FACTOR
T to 100 1.08
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200 0t 1.10

o ta 1.17

L PERCENT ARRIVALS 0w .18
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(OPERATIONS PER HOUR

||l|.[c' x T x E =Hourly Capacity

[
=
o ]

EXIT FACTOR E

To_determina Exir Faotor M
). Ostermine exit rangs for sppropriste mix index from table below

2. ror arrival rusways, determine the avarige numbar of sxita(M) which
arwi {a) wichin appropriste anit rangw, 4nd (b) separated ty at
lesst 750 feat

3. 1f ¥ 1a & or more, Mxiz Factor = 1,00

4. If W La less then &, detsrmine Exit Pactox from table below for
apptopriate aix indem and percent arrivals

B
=
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[=]
=]

[+ +]
[=]

HOURLY CAPACITY BASE

o
[ =]

£xit Rangs ETXx1tY FACTON E
Nin Indax-= {rast from 104 _arrivals 0% RieTval
Parcent{C4I0) | gnreshola) Wao | el

=3
=

s

or )
T to 30 | 3000 to 4000 |O.78]0.89]0.75

oL__1 21 to 30 | 2000 o 3800 [o.00|c.se[0.sn
0 20 40 60 80 100 120 140 160 180 51 to 80 | 3500 to #s0a le.so|e.v3|c.e7]v.

i to 110 4000 o 7000 |o0.92|0.9500.00) 0.

MIX INDEX -- PERCENT (C+2D) {131 t0 200 [ 5300 w0 7900 [o,mly,

0.73[0.¢6|0.
o.83f0. 040,
c.raie. 07
o,83]0.30|0.
9,9310.97
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FIGURE 3-36, HOURLY CAPACITY OF RUNWAY-USE DIAGRAM Nos.: 58,D4 ror VFR CONDITIONS,
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HOURLY CAPACITY BASE C*

220

200

180

= b
E 3

r- = PERCENT ARRIVALS

/

f

=

(uvsmﬂons__ PER_HOUR)
el
-

HOURLY CAPACITY BASE ((™

3 8

20305050 00 120140 T80 T80

MIX INDEX -- PERCENT ({+3D)

TOUCH ¢ 60 FACTOR T

Farcent
Touch & Go

Hix Indexe==
Parcant (C+3D)

TOUCE & do0O

FACTOR *

°
1 to 10
11 to 10
21 to 10
31 to 40

i 4 to 30

0 to I8¢
0 to
0 to
0t
0 to
0 o

1.00
1.04
1.1¢
1.20
in
.38

apacltyj

HIPc x T x E =HourlyC
‘ f %

EXIT FACTOR E

2o detarmine Exit Factor Ei

L. Determine exit rangs for appropriate mix indem from table below

2. For arrival runways, datersine the average numbas of exite{N) which
are: {a) within appropriate exit range, and (b) asparsted by at
least 7350 faet

3. 1f£ ¥ is 4 or morw,. Exit Pacter = 1.00

4. If M ia lass than 4, datermine Exit Tactor from table below for
appropriate mix index and parcent arrivals

Hix Indax=--
Parcant {C+3D}

Zxit Rangs
{Fast from
threshold)

EXIT
408 Arrivals

¢t 20
1 to 50
41 o N0
81 to 120

2000 to 4000
00¢ o 3300
1300 to €300
5000 o 7000

Lia1 s jeo

220

200

[-ar SN
s 8 =

= PERCENT ARRIVALS

B
=

CAPACITY BASE (C™)

8

OPERATIONS PER HOUR)

(
]

HOURLY

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

T=1.00

TOUCH 8 60 FACTOR T

|I|I"j3' X T x E =Hourly Capacity

arat {al with
least 730 fee

3. If W 1s & or more, Exit Pactor « 1.00

« If W is less than 4, determine Exit Factor from table below for
appropriste miz index and parcant arrivsls

EXIT FACTOR E

o determine Exi: Factor B

1. Dsterpine exit range for approprists stx index from table below
2. Por arrivsl rumvays, determine the sver
in appropriate exit range,
t

age nuzbetr of axits(N) which
and {b) separated by at

Mix Index~-
Parcent {C+ID)

Exit Range
trn: ffg?

EXYT PFACTOR 3

40% Arrivala ATEivais

Nel | e
or 3

H=]

0w 10
21 to 30
51 to 80
il eo 120

121 to 180

2000 to 4000
3000 to 5300
3500 to 8300
5000 to TOOO

5300 o 7500

.08
0.0
0.99
1.0¢|1.00[1.00}1.00
1,00]3.00[3.00[1.00

0.95(0.72
©.96]0.983
1.00]0.97
1.00]t.00
1.00]0.32

0.88]0,
0.5040.
o.90]1.
L.0o41,
0.

FIGURE 3-38. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NO, B0 FOR VFR CONDITIONS,
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HOURLY CAPACITY BASE ©* TOUCH &8 GO FACTOR T

Barcent Mix Index~- :
220 Touch & Go | Peroent (C+3D} TOUCH & GO FPACTOR T
[]

1T ¢ to it L.66
1to 10 o to 0 1,04
200 1 e 0 G T8 1.10
2l to 30 0 to 40 .20
l- PERCENT ARRIVALS nw ot 10 1,31
41 to $0 D 10 140

—
=2
G

HOUR

—
-
L=

P
||||" C*' X T x i= Hourly Capacllyl

EXIT FACTOR E

To datarmine Exit Factor B

). Detarmine wxit range for sppropriste mix indax from tadls balow

1. For arrival runways, determine tha sversge numbar of sxits(m) -Mcn
are: (a) within appropriats ssit rangs, snd (b} separited by &
least 750 faet

5. If ¥ ls 4 or mors, Exit Pastor = 1.00

4, 3£ 9 1s lass than 4, detemmine Exit Factor from table below for
appropriate mix index and parcent arrivals

B

{OPERATIONS PER
[
S

o
o

HOURLY CAPACITY BASE (C®)

Exit Range EXIT PACTOR E
Mix Indexe,| (ress frem 0% KiiTvake | &0
ParcantiCedo] ¢hyashold) TR ETTR

o or 3
0o 20 2000 to IODU . N N . . 0.92]0.84]0.
21 o 30 3000 to 3300 0. . . - . 1.00[0.70 0,

0 40 60 80 100 120 140 160 51 to W0 [ 3300 to 4300 |o.s3]o. .00{0.80]0.%0{0.97 0,78 J0.

41 o 120 5000 ta 7000

MIX INDEX -- PERCENT (C+3D) e e Linoe o 30a Iocgalocast:-solo.salo.nls,c0lo.salo:

e )

FIGURE 3-3U, HOURLY CAPACTTY OF HUNWAY-USE DIAGRAM NO. 02 FOR VFR CONDITIONS,

HOURLY CAPACITY BASE C* ‘ TOUCH 8 60 FACTOR T

iz Indaw=-=
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o to 100 T.0%
Gto 70 1.03
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=

(OPERATIONS PER HOUR

[t ]
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(=]

¥ -
I c' x T x E =Hourly Capacity]
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EXIT FACTOR E

To dateraine Exit Factor Bt
1. Detetmine axit rangs for sppropriate mix index from table below

2. Por arrival punvays, determine the. ;n:m aunber of axits{N} which
arm: (4) within appropriate exit vange, and (b} separatsd by at
leant 750 feer

3. It W is & or morse, Exit Pecter = 1,00

& If W is 1s9s thaw 4, determine Exit Fector frem table belov for
appropriste miz index and parcent srrivals

[

[
(=]
[ =]

—
£

HOURLY CAPACITY BASE

n - Exit Range EXTT FACTOR
60 Perane (6o Sremneia n‘-no‘ 'h";-l: I'.Ml-.:, ‘“_Tlh_‘:fa-
T to 0 | 3000 to 4600 |0.73]0.07 :fu 5.64]0.02 3""‘6'}
20 a1 te 30 | 3000 to 5300 |0.81]0,08|0.98]0.73}0.43{0.92

0 20 40 o0 80 100 120 140 160 180 sl to €0 | 2300 to e300 |o.a1|o.vc]0.98 0,750 84]0.02]0.
MIX INDEX -- PERCENT (C+3D) 1ot oo 1o | 3500 oo 1400 Lo-salo-selo-sale ess.selorsslo.

FIGURE 3-40. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM Nos.: 80,81,95,36 For VFR CoNDITIONS,
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=

HOURLY CAPACITY BASE (C™)

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

9/23/83

TOUCH & 60 FACTOR T

Percent
Touch & Co

Mix Indax-~
Parcent (C41D)

TOUCH

$ G0 FACTOR T

[}
1 o 10
11 to 20
2 to M0
1N o AR
41 o 30

0 to i%0
¢ to 70
0 to 70
0 to 40
0 to 10
0 to 10

1.00
1.0
1.0%
1.0%
1.18
1.20

||||u0' x T x E =Hourly Capacllyl
4

To datermine

aret (a)

EXIT FACTOR E

Exit Tactor E:

1. Determine axit range for sppropriate miz index fxem table below

2. ror arrival r ys, da the 9
within appropriate exit range, am
1sast 730 Cest
If N is 4 or more, Exit Pactor = 1.00

. If H 1m lass than 4, datermine Exit Pactor from table below for
appropriate mix index and percent arrivals

number of exits{¥} which
d (b} separated by at

MEx Tndus--
Pareant (C+ID)

Exit Range
(rast from
threshold)

Nel) § N=) | N=2
at 3

{06 Arcivals | 508 A¥

EXTT FTACTOKR E

or_1

Tivals | 408 Arrly
He( | Bl | 3wy | @u0

Wul

0 to 20
21 to %0
31 to &0
8 to 120
121 to 1840

2000 to 4000
10040 to 5500
500 to 6300
3000 to 7000
$500 to 7500

G.62[3.79]0.90]
0.7210.93]0.%9)
0.15]0.8410.92
©.31[0.07|0.%4
1.00§1.00]1.00

0.62]0,79]0.500.63
o.72{0.03]0.93)0.72
o.75f0.08]0.92]0, 7
o.901f0.87[0.04]0.02

0.89)0.96,0.980.0%

0.79
0.03
0.84]0
o.07
0.9¢

Figure 3-41, HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS,: 83,84,98,99,102 rFor VFR CONDITIONS.
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HOURLY CAPACITY BASE (L")
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MIX INDEX -- PERCENT (C+3D)

TOUCH 8 60 FACTOR T

Parcent
Touch & Go

Mix I
Parcent (C4ID)
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4 GO FACTO

R T

[}
1 es L0
11 to 20
1 w0 30
i to 40
41 to 50

4 to 100
0te 70
Do TO
0 te 48
0to 10
0 ts 10

1.00
1.03
L.03
1.0%
1.13%
1.20

||||.[c° X T x E =Hourly Capacity]
r

EXIT FACTOR E

To datermine Exit Factor Er
1. Determine exit range for appropriate mix index from table below

2. Tor arrival runvaya, dstermine the sverage number of exieaid} which
ara: (a} within approprists sxit range, #nd (b} separated by at
Least 730 feet

3. Lf ¥ i 4 or more, Exit Factor = 1.00

4. Tf W is tess than 4, datermine Exit Factor from table below for
appropriate mix Endax and percent arrivala

Mix Index=--
Pazrcent(CeID)

[0 to 20 |
21 o 30
Sl to 80
8l to 170

Exit Range

EXLIT FACTOR

{Fest from

thrashold)
73330 to 4000 |

3000 te 3500
3500 ro §300
5000 to 7000

12] to 180

408 Arrivals

TG54 hrrlvals
Hag 1 Ne] | Wed | s

5500 to 7300

or
4.62]0.79[0.90{0.62 [0,
0.72{0.83]0.923f0.72|0.

0.73f0.040.92(0.15
0. 801]0.8700.5400.01
b.8910.%4]0.98 009

0.07[0.94

b, 86 [0, 90

Ficure 3-42, HourLyY CAPACITY OF RUNWAY-USE DIAGRAM NOS.: 85,85,100,101 ror YFR cONDITIONS,
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HOURLY CAPACITY BASE ©* TOUCH &8 60 FACTOR T
100
80,

T=1.00

 PERCENT ARRIVALS

oo
(=]

=

||||" C* XT x E --Hoarlycapaciiyl

= B |

EXIT FACTOR E

To datermine Exit Tactor E:
1. Determine sxit rangs for appropriste pix index from table below

2. For arrival runways, detersine the average number of exits (W) which
are: (&) within appropriate exit rangs, &nd (b} separated by at
lasst 730 Cast

(OPERATIONS PER HOUR)

3, If % ils & or morw, Exit Pactor = 1.04

4. 1f£ % Le lass than 4, datermine Exit Factor from table below for
appropriate rpix indax and percent arrivals

HOURLY CAPACITY BASE (C%)

RXIT FACTOR E

Mix Indax~- oy Arrlvals | E0N Azcivals

, {c+In) hold)

2-43,1-%0
%t 20

21 to S0 1000 w 3500

40 60 80 100 120 140 16D 1 81 to 86 | 306 ta €500

+ 41 to 120 5000 to TODO

MIX IHDEX - FERCENT (C*m} 121 to 180 3500 to 7500 : : : 0:!! 0:!1 ﬂ:“

FiGURE 3-45. MOURLY CAPACLTY OF RUNMAY-USE DIAGRAM WOS.: 1,54 For [FR conpiTiows,

HOURLY CAPACITY BASE C* TOUCH ¢ 60 FACTOR T
100

T=1.00

- PERCENT ARRIVALS

©«"

||||.rc° x T = E =Hourly Capacity
i

EXIT FACTOR E

To detarmine Exit Pactor Et
1. Dwtesmine sxit rangs for appropriata mix index from table below

1. For arrival runways, dstermina tha average nusber of axits{n} which
arar {a) within spproprists exit range, and (b} separated by at

2

laast 75¢ fest
3. If ¥ is ¢ or nore, Exit Factor = 1.00

4. T£ W te leew than 4, determine Exit Factor froa tabla belov for
appropriate mix index and percent arrivals

(OPERATEONS PER

HOURLY CAPACITY BASE

el

" da Exit Range EXIT FACTON B
» Indax~= | ooy teon [T0% Arzivals | 50v Arrivaia ] €0V Arclvals |
W

10 Percant{C+ID)| thryahold)

T te 10 | 2000 to 4000
21 to 50 | 1000 to 8500
0 20 40 60 80 100 120 140 160 180 51 eo 80 | 3500 to 6300

1l to 120 3000 to 7000

MIX INDEX -- PERCENT {C+3D) 123 to 180 | 3500 to 7380

Freure 3-44, HOURLY CAPACITY OF RUNWAY-USE DIAGRAW NOS.t 2,5,9,51-68,72-74,76,77,74,80,
82-85,87-89,91,92,94,95,97-100, 102 For |FR CONDITIONS,
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HOURLY CAPACITY BASE (C*)

{OPERATIONS PER HOUR)

HOURLY CAPACITY BASE C*

TOUCH 8 AN F2 (TP

T- 1'00

LT PERCENT ARRIVALS

|'|l"°' XT x E =Hourly0apacltyl
N

EXIT FACTOR E

To datarmine Exit Pactor Ei

1. Cetarmine exit range for appropriate mix index from table below

2. Por axtival runvays, datarmine the average nurber of exitain) ﬂu:h
are: (a) within approprists sxit rangs, and {b) separated by s
least 75¢ fest

3. If W ie 4 or sora, Exit Pagtor = 1.00

4. 1€ W is less than 4, dstermine Exit Factor from table balow for
appropriste nix index and parcent arrivala

Exit Range EXIT FACTOR

Mix Index-~ | (yeot from | 40V AFrivais | 30 Arrivals
PercantiCsI0) | snreshold) [Fag§ Wl Wt Wei

or 3
¢ to 20 2000 to 4000 [o.98|1.00]1,.00[0,98]2.

211 ta 30 3000 to 5500 |0.90]|0.96]0.98]5.50|0,9¢6|0.98]0.

MIX INDEX -- PERCENT {(C+3D) 121 eo 100 | 5300 eo 1500 lo.92]0.9703.00)0.50f0.52]1.00]0.900.97]1. 00

0 40 &0 80 YOO 120 140 160 IRQ ‘ 51 to 80 | 3500 eo #5300 [6.91]0.97]2.00{0.91]0.97]1.00]0.

¥l to 120 5000 to 7000 |0.9110.98]1.00]0.91]0.99]1.00]0.910.98]2.00

Ficure 3-45,

HOURLY CAPACITY OF RUNNAY-USE DIAGRAM NOS.: 4,5,75,90 ror IFR cowpITions.

HOURLY CAPACITY BASE (C®)

(OPERATIONS PER HOUR)

HOURLY CAPACITY BASE C*

100

TOUCH & 6O FACTOR T

T=1.00

A1 PERCENT ARRIVALS

1

-+

~J
fo=]

o
=]

||l|.| C* X T x E =Hourly Capacity
)

EXIT FACTOR E

bx)

=
L=

T detarmine Exit Pactor B !
1. Determine sxit range for appropriats &ip index frok tedble below

W
(=]

2. TFor acfivel runways, datarmina the average nuzber of exits(n) uMch
:n: (;Iov:thln appropriate exit rangs, and {b) saparatad by a
eat 73 "t

[
=

3. I ¥ is & or more, Exit Factor = .00

4. If N is lass thap 4, datersins Exit Factor from table balow for
appropriste aix index and percent arrivals

Exit Range £2XIT FACTOR E
Mz Index-- | (reet €ren " Tou Arrivais | 300 Arcivals | SU% Aerlvals

® 1E+10}]  enresnold W0 | H=l | H=2 [ Had | Bl l'n-":" LR ED In-!'

or 3 or 3 ar 3
© to 20 | 2000 to 4000 [1.00|1.00(t.00[1.0001, .00]1.00[1. \
21 eo 30 | 3000 to 3500 |o.ve]0.99|1.00]1.00(1.

HIK INDEX - PERCENT (c+3D) 121 o 130 5300 to 7300 1:00 1:95 X:DQ 0:!]‘ .

0 I'D 60 80 100 120 l‘lﬂ 160 180 51 to #0Q 1500 vo 8300 |0.v%a|0.99|1.00]|2.00[1,

1 to 120 3000 o 7000 Jo,®|0.9911.00]0.98

Ficure 3-46,

"HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NO, G FOR IFR conbITions,

Chap 3
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HOURLY CAPACITY BASE C* TOUCH 8 GO FACTOR T
110

T=10

- PERCENT ARRIVALS

[+
(=]

|"|“ C* x T x E = Hourly Capacity |
N

EXIT FACTOR E

To determine Exit Factor E)
1. Determins sait senge 57 sppropclats eix inden from table bBelow

2. Tor arrival runvays, dstarmine the sversgs numbar of mxite(M) which
ares {a) within sppropriste exit sangs, &nd (b) ssparated by at
laast 750 fest

3. It M is & or more, Rait Factor = 1.00

. If M is less than 4, datermine Zxit Factor from table below for
appropriste miz inden and percent arrivsls

i
]

[~ad
o

wn
(=]

{OPERATIONS PER HOUR})

=
o

HOURLY CAPACTTY BASE (C*)

AN
=

Exit rangs | E117T FPACTOR
Mix Indaxes (Fast from | 0V Arcivals ] 308 Arrivale

20 Percant(CI0) | threshold} [Tag | wel
[ & to IF | to 3500 |0.95|0.98]1.
10 21 to e | 2000 o s000 Jo.s2|werfs,

@ 20 40 60 80 100 120 140 160 180 4 to 70 | 3300 eo ssoe foas|oar|r.

1 te 120 3000 to T000 Jo.p4f0O.90

MI1X INDEX -- PERCENT (C+3D) 121 to 100 | 3500 to 7300 {96100

Fieure 3-47, HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NO, 7 FOR [FR CONDITIONS,

HOURLY CAPACITY BASE C* TOUCH &8 GO FACTOR T
220

T=1.00
200

- PERCENT ARRIVALS

=
[+
o

[
on
[~

||||.r0' X T x E =Hourly Capacity
a5

EXIT FACTOR E

To dstearmine Exit Factor Ei

1. Detsrmine exit range for appropriszta mix index from table balow

2. Por arcival gunways, datermine tha aversge nusbar of sxita(n) which
arei (s} within appropriate exit sangs, and (b} separeted by at
least 750 feot

3, If B is 4 or more, Exit Pactor » 1.00

. If N is lass than &, determins Exit Factor fyos table below for
sppropriate 3in index wnd parcent srrivals

=
o

]
S

ot
=

{OPERATIONS PER HOUR)

L]
<3

HOURLY CAPACITY BASE (C®)

[=1]
=]

Exit Ra EX1T FACTON E
Mix Lndax-~ t:::r. feom

40 Percant{C+I0) | ¢heushold)

0 to 20 000 to 4000
2 21 Lo %0 31000 to 5500

0
0 20 40 60 80 100 120 140 160 18 sl to 80 | 3300 to es00

8 to 120 3000 to 7000

MIX INDEX -~ PERCENT (C+3D) 121 _to 180 | 3800 wo 7500

Floure 3-48. HOURLY CAPACITY OF RUNWAY-USE DIAGRAK NO. B Fgr IFR cONDITIONS,
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45
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46

HO

URLY CAPACITY BASE C*

1

L PERCENT ARRIVALS

1

==

= " |
L=~

.

£ un
o o

(OPERATIONS PER HOUR)

Ly
[=]

HOURLY CAPACITY BASE (L™

o]
=

10

0
0 20 40 60 80 100 120 140 160 180

MIX INDEX -- PERCENT (C+3D)

9/23/83

TOUCH &8 60 FACTOR T

T=1.00

||Il’| C* X T x E =Hourly Capacity

E

To determine

EXIT FACTOR E

Cxle Factor P31

1, Deterrmine sxit range for appropriate mix indax froo table below

I. Por arcival runwvays, dsatersine the avarage nuxbar of exlta(d} which
ara: (a) within appropriate suit rangs, and (b) ssparated by at
feast 750 faet

3. If N is 4 or wore, Exit Pactor = 1,00

- I B ie leas than 4, deternine Exft Factor from table balow for
appropriate mix index and percent arrivals

Mix Index--
Percant(C+1D)

Exit Rangs
(Peet from
threshold)

L]
2l o 50
51 to B0
01 to 110

Joon to $500
I500 o 6500
5600 to 7000

i2l to 150

5500 ko 7500

3000 Eo 1008

EXKIT FACTOR

E=],

00

FIGURE 3-49, HOURLY CAPACITY OF RUNWAY-USE D[AGRAM nos.: 10,20,29,69 For IFR conpITIONS.

URLY CAPALITY BASE C*

e

™ ]

1

1

1
1PERCENT-ARRIVALS

= =

TTITIT 1

=]
(=]

+

e |
L]

(=2
—

N
2

(OPERATIONS PER HOUR)

£
=4

HOURLY CAPACITY BASE (C*)

s
[=]

an

10

0 20 40 50 80 100 120 140 10 180

MIX INDEX -- PERCEWT {C+3D)

T=10

TOUCH & 60 FACTOR T

Illlﬂ C* X T x E =Hourly Capacity

=

leant 750

EXIT FACTOR E

To_datarmine Exit Factor Z.

1. Datareine axit range for -p-pwprl'au nix indax from teble Below

2. Tor arrival runways, daternmine the average nusber of anits (N} which
arei {a) within appropriste exit rangs, and (b) separated by st

fest

3. 1T M 1e 4 or more, Exit Factor = 1,00

+ TI N is less than 4, determine Exit Factor from tabls below for
appropriate mix Index and percent srrivals

Mix Indaw--
Parcent (C+ID)

Exit Range

EXTI® FACTOR B

{rest from
threshold}y

40%

Arrel

als Arglivals

T8 Aerl

[ Hel

Hed [ N=g | N=]
of 1

N=}
or 3

¢ to i0
il to 40
4l ta ™
7 ta 128
i1l to 100

000 to 1360
1000 to %000
7300 to §900
5000 to 7000

(1.1
o.%2
9.99
[-N 2]

3500 to 7400

0.4

1.00
t 0@
0.99)
0.9

t.an t.on
1.0 1.00
1.00 1.00
.00 1.00

0.9%

1.90 1.00

1.00
1.00
1.00
1.00
1.00

1.00
Lao
1.00
t.ae

[EL] IR
.90
t.aoli.
(-1}
1.00

FIourR: 3-50, HOURLY CAPACITY OF RUNWAY-USE DiaGRAM NoS.: 11,70 ror [FR conpiTiONS,
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HOURLY CAPACITY BASE C* TOUCH & GO FACTOR T
220 '

T=1.00
200

/;- PERCENT ARRIVALS

[
o0
(=]

V4

[y
[=3]
(=]

Illl" C* X T x E =Hourly Capacity

P
EXIT FACTOR E

To deternine Exit Factor £1 =
1. Dpatermina exit range for sppropriate six index from table balow

3. For arrival runways, detarmine the average nurbar of exits(N) which
are: (&) within sappropriate exit range, snd (b) meparated by at
least 790 faet

3. If N is 4 or more, Exit Factovr = 1.00

4. 1f N is less thon &, determine Exlt Pactor from table below for
appropriate mix index and percent arrivala

=
£
O

B
(=

=
>

(OPERATIONS PER HOUR)

oo
=]

HOURLY CAPACITY BASE (L%

£xit Range EXIT PACTOR E
Mix Ind-u_:;' [Feet trom [ “40W Arcivals | 908 Arrivals | 608 Arylv
Percant{ 10} | ehresnold) [Timg TH=1] N=? 7 M=o | bl Fez ] H= T HeT
2-43,2-50 or 13 ar 3
B re 70 1000 to 40co [0.23[0.91]0.%5]0.83f0.95{0.99]0.92]1.00

21 to 90 3000 ro 5500 (0.7900.8610.92i0.77,0.85)0.92[0.89]0.98

0 20 40 60 80 100 120 140 160 180 sl to B0 ]3500 ro 6300 [0.0llo.a7fe.93[0.77[a.B3f0 910 90]0. 28
MIX INDEX -- PERCENT (C+3D) 1:: :: i:; :o:: :: :::: ::: 0.89[¢.94]0.800.86 0,92 (c.93]0. 91

0.54(6.99(0.83C.91[0.%6]0.7%[0.0%

FIGURE 3-51, HOURLY CAPACITY OF RUNWAY-USE DIAGRAM HOS.: 12,71 ror IFR coNpiTIONS,

HOURLY CAPACITY BASE G* TOUCH 2 60 FACTOGR T
110

T=1w

PERCENT ARRIVALS

||I|’LC' X T x E =Hourly Capacity

|
o

EXIT FACTOR E

To detexnine Exit Factor Ea
1. Cstaimine exit vangs for appropriste six indaw from table below

3. Por arrival runways, Sstermlne the aversqe nusber of exitaiNW) which
aret (&} within appropriace exit rangs, &nd (b} sapsrsted by at
laast 730 faer

3. If W ls & or more, Bxit Factor = 1.09

T¢ ¥ 1w lase than &, detersine Exit Factor from table balow for
appropriate mix index and parceat arrlivals

[=a]
o

Wi
[=]

{OPERATIONS PER HOUR)

3
(=)

HOURLY CAPACITY BASE (C*®)

WAl
(=]

Exit Hangm EXIT TACYOR E
Mix Indes-- | (reer from
PezcantiC-30]  thyeshold)

T 0 ta 0 | J00F to 3400
21 ta 0 2000 to 5000 E'I.OG

0 40 60 80 104 120 140 160 180 - 4ite 0 | 2300 va $s00

Tl o 3000 to 7300

MIX INDEX -- PERCENT (C+3D) 121 to 3500 to 7300

[ ]
(=

ot
o

Fieure 3-52, HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS.: 13,18,24,27 For 1FR CONDITIONS.
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HOURLY CAPACITY BASE G TOUCH &¢ 60 FACTOR T

T«1,00

JARRIVALS

M
14

"
)
=

{OPERATIONS PER HOUR

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

o
=

EXIT FACTOR E

To detarmine Exit Factor 2
1. Detsarmine ssit rangs for sppropriate miz index frew table below

3. FPor arrival runwvays, determine the avarage nuwber of exita{N} which
aret {a) within appropriate sxit range, &nd (b} ssparated by st
laant 750 fast

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

4. TE % i» less than &, Sstarmine Exit Factor from table below for
sppropriste aix indsn and percent srrivels

e
o

=

(¥
—

HOURLY CAPACITY BASE

I
(=1

Exit Range EXIT PACTOR E

Mz Index-- | (rest from | 40U Arrlvais | $OV Rrrlvals | €08 Aerlv
PazcentiCID}| phrashold) [Fog ] ReT [ RaZ [ WaB [ 1 [ Hed | Wet | imd
| or 3 or ) o
"8 te 30 | TU00 to 1480 [r.on|1.00|1.00)r.Gaf1.00]1.60[1.00)0.00]1.
21 to 40 | 2000 to %00 |1.00[+.00ft.00]r.00)1.00f3.00f1.00]1.00]0.

0 20 40 60 80 100 120 140 160 18 "4l to 70 | 3900 to 6300 [t.onfr.00fv.00]v00]r.e0f1.0¢] .00 10001,
71 to 120 | 9000 to o000 |1.00|t.00]t.0n|v.00)v.00f 1.00]1.00]1.00]1.

MIX INDEX -- PERCENT {C+3D) 121 vo 100§ 3300 to 7300 | 0.33| o961 00] 1.00]1 0ol r.00f1.00

b )
=

~
(=}

1. a6}l

F1GuRE 3-53, HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NoS.: 14,17,21,25,30 For IFR conpliTIONS.

HOURLY CAPACITY BASE ©° TOUCH &8 60 FACTOR T

T=1.00

- PERCENT ARRIVALS

"
)
%5
(=3

(OPERATIONS PER HOUR
!

II.I"C' X T x E =Hourly Capacity
)

EXIT FACTOR E

To daternine Exit Factor Ei
1. Determine axit rangs for sppropriate mix index from tabls below - -

2. Tor arrival runways, dsterbina the avarags nunbar of sxitsiW) vhl.ah
arer {a) within approprlate ssit range, and {b} sepacated by a
least 730 faat

=
=)

&

8

3. I K ie L or mora, Exit Factor = 1.00

4. If N is less than 4, detemnine Exit Factor from table belew for
appropriste mix index and parcent arrivale

HOURLY CAPACITY BASE

Exit Range EXIT PACTOR £
Mix !“"':" {Pesr from To% Acrivais | 508 Acrrivala | £0% Arzrlvals
Percant(C+ID}] ghrashold) [Teo [ wal ] W | Heo | Wel | Had [ 6n0 | Ael [ #oT |
ar 1 or 1

O to 70 | 2000 to 4000 |1.00|1.00|1.00f0.981.¢041.06]0.98[1.a0[1.
2l to 30 | 3000 to 5500 |L.oc{1.00|1.00fo0.90}0.96[0.08 0. 50809610,

20 40 60 80 100 120 140 160 18 51 ta 80 | 3580 to 6500 [1.00]t.00f1.00f0. 910971 00 0.5 0,971,

9§l to 120 | 5000 to 7000 [L.0¢{1.00(1.00|1.00[1.00(1.00 0. 92 0.0 2.

MIX INDEX -- PERCENT (C+3D) 121 to )0} 5500 to 7300 {1.001.0001,00]1.00]1,00]2.00]0.90]0.87]1.

FI1GURE 3-54, HOURLY CAPACITY OF RUNWAY-USE DIAGRAM WOS.: 12,23 For IFR ConDITIONS,
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HOURLY CAPACITY BASE C* TOUCH &8 60 FACTOR T
220

T=100
200

-PERCENT ARRIVALS

a
S

—
r—3

Il c x T x E =Hourly Capacity]
z

EXIT FACTOR E

To datarmine Exit Factor Ei
1. Detarmipe axzit rangs for appropriate mix indes fronm table below

3. For atrival runways, determine tha average number of exite{d) waich
are: {a) within approprists exit range, and {b) ssparxted by at
lesst 730 fast

3. 1L W is & or sore, Exit Factor = 1.00

« If M i3 less than &, determine Exit Pactor fros table balow for
appropriate aix index and percent arrivals

B8

g

(OPERATIONS PER HOUR)

oo
[ =)

HOURLY CAPACITY BASE (C%)

[=2]
[=]

Exit Rangs
Min Index-- (Fest from

Parcant (C+1D) thoesholdl [R=p ]

=

B co 30 | 2060 to 4000 |5.98 0.
3 eo 50 | 1000 to ssp0 [o.so]e,
0 40 &0 80 100 120 140 160 180 | %1te #0 3300 to 8300 |0.520.

a1 o 120 3000 to 7000 |0.93

MIX INDEX -- PERCENT (C+3D) 123 e 10| 9300 ¢o 1800 |s.98]o,

Fieure 3-55. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS.: 18.22'.26,31,36 FOR 1FR CONDITIONS.

HOURLY CAPACITY BASE C* TOUCH & 60 FACTOR T
220

T=1,00

F- PERCENT ARRIVALS

/

[
h
]

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

=

EXIT FACTOR E

To dstarains Exit Factor ¥

1. Datermins exit range for appropriste mix index from table below

2. Por arrival cunvays, determine the avarsge nusber of exits{¥) which
are: {a) within appropriste smit range, and {b) separated by at
least T30 fast

3. If % is 4 or mors, Exit Factor = 1.90

4. II W S less than 4, determina Exit Factor from table below for
appropriate nix index and percent arcivals .

[

—

(OPERATIONS PER HOUR)

o

HOURLY CAPACITY BASE ({®)

Iait Rangs EX1T FACTOR

Mix Index-~ (raat from [“TON Arrivals | 308 Arrivals
ParoentiCHIB) | threshold) [5eg el [WaZ [ W0 ] ¥=l [ 5=3

or 3 or 3
0 to 30 3000 to 4000 [0,9%]1.00|1.00[0.#0f1.00f1.00|0.90[1.00{Y.00]
11 eo 3¢ | 3000 to 3300 fo.90[0.96|0.99)0.90]a. 98| 0.9m[0.00f0.06{c. 0
0 20 40 o0 80 100 120 140 160 180 51 eo 86 | 3300 to sv0 |o,91]0.97|1.08]0.91]{0.97)2.00[0. 91 ]0.97]1.00

1 e 120 3000 to 7000 [0.9100.98|1.00]0.91)0.90)1.00|0.91f0.90|L.00

Hlx INDEX - PEREE“T (C"‘m) 121 to 100 3500 to 7300 10,92]0.97]1.00]0.50]0.9711.00}0.90]0.97}1.400

FIGurRe 3-5C, HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS.t 19,25 For IFR CONDITIONS.
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HOURLY CAPACITY BASE C* TOUCH &8 60 FACTOR T
220

T=1.00
200

- PERCENT ARRIVALS

[
ch
=

"

Ill'" C* x T x E =Hourly Capacity

=
-3

EXIT FACTOR E

To _detarmine Exit Factor Ke
. bDatarmnine axit range lot approprhtn ain index frum table below
. For arrival = the noaber of axitas(n) -hl,:h
aret [a) v!t.h!.n lppzuprlln axit range, “and (b} separated by a
least 730 feat
. If M ie 4 or morw, Exit Factor = 1.00
. I ® is lesep than 4, daterming Exie Factor from table below for
spproprists alx index and percent arrivals

X
(=

—

(GPERATIONS PER HOUR)

=]
-

HOURLY CAPACITY BASE

EXIT FACTOR R

Niz Index—
Parcent (C+ID}

0 to 30 2000 ro 4000 |O. . . .00t0.98]1.0011.
11 ta 50 3000 to 5300 0. . 0.0I 0,9000.96}0.9%)0,90|0.96[0.98

0 20 40 60 30 100 120 140 160 180 sl eo 30 | 3300 o 6300 [0.91)0.971.00|0.91|0.97]1.00]0.91}0.97]2.00
81 to 120 | 3000 ¢o 2000 |0.92]|0.08)1.00[0.92[e.90]1.00]0.01[0.9a]3 .00

MIX INDEX -~ PERCENT (C+3D) . 121 to 180 3300 ta 7500 JO. 3711.00]¢.90]0.97]1.00]8.20]0.97]1.00

FiGure 3-57. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS.: 78,81,806,93,96,101 ror IFR conpiTIONS.

HOURLY CAPACITY BASE C* TOUCH 8 60 FACTOR T

220

T=100
200

=PERCENT ARRIVALS

—
=

g

. 3
IS x T_x _E =Hourly Capacity]

£

pep—

CEXIT FACTOR E

To detarmine Exit Factor Fi
1. Detarmine exit range l.’er lwroprhu mix indsx from tabls below

1. Tor arrivsl the nmber of exite (M) uh.leh

arse la‘l -.lt-'h!.n -ppzepzl..u wxit range, and (b} separsted by
lasst 7350 feat

3. :tlulnmn, Exit Factor = 1.00

4, If W is less than 4, detarmins Exit Factor from table below for
appropriste aty l.an and percent arrivals

B

ot
2

{OPERATIONS PER HOUR)

HOURLY CAPACITY BASE (C%)

Exit Rangs EXET FACTOR E
{rest from 08 Arrivaia Arv iy
Wed [ Be 2]

or 3
2000 to 4000 [0.%#8]1.00]1.00]0.98]1.00]1,
3000 to 3300 [0.30]0.96]0.99{0.90]0.96|0.

40 60 80 I00 120 140 180 13 3300 to 6500 Jo.91|o.97|1.00{0.01]0.97]1.

4000 o TO00C 10.91]0.98|1.00]|0.91]|0.9%

MIX INDEX -- PERCENT (C+3) 5300 ta 7300 |0.93]0.#111.00]0.00]0.92]1.

FIGURE 3-58, HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS.: 32-35,37-42 ror 1FR COND1T1ONS,
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HOURLY CAPACITY BASE C*
100

90

i~ PERCENT ARRIVALS

[+ -]
(=]

()

(OPERATIONS PER HOUR)

e |
[ =]

z

=3
=]

b

HOURLY CAPACITY BASE

]
=

10

0 L
D 20 40 60 80 100 120 140 160 130
MIX INDEX -- PERCENT (C+3D)

TCUCH &8 60 FACTOR T

T=1.00

|lll C* X T x E =Hourly Capacity

are: (a)

EXIT FACTOR E

7o _datersine fxit Factor Er -
. Detarmines sxit ranga for approprists mix index from table below
. Tor -r:l.v:} rguyn. Satermine tha svarage ameber of exitsiN} which

th

appropriste exit range, and (b} saparated by at

least 750 faat
3. If W is & or more, Exit Pactor = 1.00

. If W is less than 4, datarmine Exit Factor from table below for
appropriate alx indss and perceat arrivals

2000 to 4000
3000 to 3500
300 to &S00
5G00 to TO0O
500 _to 7300

LR

408
[ ]

9.9
.
0.9
.M

Arrivala

T FACYOR ®
L IS

™
or_3

) ] Wl

1.00}1.00
0.9311.00
0.9001.00
0.9811.00
1,0001.0

3.0040.91

.92
.92
.71

FIGURE 3-59, HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS.: 43,49,55 ror IFR CONDITIONS.

HOURLY CAPACITY BASE C*

HOURLY CAPACITY BASE (L™
(OPERATIONS PER HOUR)

0L__1¥
0 20 40 s0 80 100 120 140 160 180
MIX INDEX -- PERCENT (C+3D)

T

= 1.00

TOUCH & 60 FACTOR T

. 2
e = x

E = Hourly Capacity I

Z

EXIT FACTOR E

o datermine Exit Factor Tt
1. Datermine axzit range for appropriate aix Lndax from table below

2, Por arrival runways, datsrmine the
aras {a) within appropriste sxit range, and (b} sepacuted
laast 750 feat

3, If W is 4 or mom, Exit Tactor = 1.00

4. 1f o is lass than &, determine Exit Factor from table below for
sppropriste mix indax and parcent arrivals

sverage number of exits(N) which
by at

Miz Indes--

{¢+n}

Exit Range
‘f"‘fﬂf

XTI

T FACTOR E

i

Arrivals

30V Arrivala

T8 Arcivals

W=] | Hei

Hag | el | Hu2
or 3

H=g

N=]

=
or 3

ot 20
o %0
51 to 30D
1 to 120
111 to 180

3000 to 4000
3009 to 3500
3500 to 500
5000 to 7000
5500 to 7500

0.98f1.
0.92]0.
o.91)0.
0.94}0,

0,951,

0.9911.00[1.00
0.%il0.99|1.00
0.90]|0.37]1.00
0.%41]0.97[1.00
0.92]0.29]1.00

2.m
0.92
0.92
0.91

9,91

1.00
1,00
.99
0.97
0,99

1.00
1,00
.00
1.00

1, 00]

FiGure 3-00. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS,; 44,50,55 ror IFR CONDITIONS.
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HOURLY CAPACITY BASE C° TOUCH 8¢ GO FACTOR T

7=10

-PERCENT ARRIVALS

"
)
=]

(OPERATIONS PER HOUR

|I||" C* x T x E =Hourly Capacity
3

EXIT FACTOR E

%o dstsrmine Exit Factor Bi

1. Dsternine axit reange for sppropriate mix index trom table balow

2. Por arrival runways, datermine the averags nurber of axits (v} which
agwe (a) wiehin sppropriate emit range, and (b) esparated by at
1egat 750 fest

3. 1f ¥ is 4 oF more, Exit Pactor & 1.00

4. T W i3 lsss then 4, daternine Exit Fackor from table balow for
appropriate mis index and pevcent arrivels

=) %J%: 8:

HOURLY CAPACITY BASE

EXIT FTACTOR
Jux ‘E?“" 08 _Arzivals Flvals
c+30) [0 [ = Wed | Wel | Wed | H O

or 1 ox_2

o to 20 2000 to 4000 j&.09)1.00[1.00]0.99F1.00])1.00§0.98)1.
1 te S50 3000 vo 5500 [0.95§1.00]1.00{8,92§0.99]1.00]0.43{1.

o1 __
g 20 40 &0 80 100 120 140 160 180 sl to #0 | 3360 eo €500 {0.93]3.00[1.00|0.90]0.87]1.00)0.%0]0.

1l w120 5000 to 7000 |2.9%|1.00|1.00)0.92|0.97|1.0n|0.01]0.
H]x lHDEx - ?ERCE"T (C+3D) 131 e0 140 5500 o 7500 |1.00]1,00]1.0000,900.5981.00)0.92]0,

F1GuRE. 3-61, HOURLY CAPACITY OF RUNWAY-USE DIAGRAN ROS.: 45,%1,57 FoR IFR coNDITLONS.

HOURLY CAPACITY BASE C* TOUCH &8 GO FACTOR T
100

T=1.00

(1=
L]

- PERCENT ARRIVALS

0o
=~

(sl

b |
L]

E = Hourly capaclill

.4
N R
L =

EXIT FACTOR E

To Sstermina Exit Factor B:

1. Determine exit range for appropriste mix index from tabls below

2. FPor arcival runvays, dstermine the average nusbar of exita{l) which
arer {a} within appropriate exit rasys, end {b) separated by at
laast 750 fast

3. If N is 4 or more, Exit Factor = 1.00

4. If W iw less then 4, determine Exiy Factor from table below for
sppropriata mix index and percent arrivals

z

3

5

{OPERATIONS PER HOUR)

A
-

HOURLY CAPACITY BASE

[a~]
2

Exit Range TXIT FACTOR E

Mix tndex== | (ryet from [T Tvals | 508 Arrivals
Percant {C+ID) | ehrashold) ol o5 ]

or )
% to 20 ] 4000 to 4000 [0.94[0.95[1.00F0. 991,001, 08]0.
71 to 5o | 3000 to 3s00 fo.93]0.s0]1.00]0.9310.9%(1.00]0,
0 40 60 100 120 140 1 80 sl to 00 | 3500 to 6302 [o.p2]0,97]t.00]0.P0|0.97(2. 000,

&t o 120 3000 to T00¢ {0.96[0.98]1.00}0.92[0,87}1.00|0.

MIX INDEX -- PERCENT (C+3D) 131 0 180 D to ? ol1,00 ¢

FiguRe 3-52. HOURLY CAPACLTY OF RUNNAY-USE DIAGRAM NOS.: 46,5%2,58 ror IFR conbITIONS,
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HOURLY CAPACITY BASE C* TOUCH 8 60 FACTOR T
100

Tel1l00
90

/--PERCENT ARRIVALS

£
=]

o |
=

Z

|||llc' X T x E =Hourly Capacity
-

EXIT FACTOR E

To detarmire Exit Factor i
1, Detarmine sxit range for appropriste mix indax from table balow

2. rFor arrival runvays, datarsine the average nusber of exits(M) which
azer (s) within appropriate axit range, snd {b) saparated by st
Teset 750 feat

3. If ® 1a ¢ or morw, Exit Pacter = 1.00

4. If N ie leex than ¢, datermine Exit Pactor from tadle below for
appropriate six index and parcent arrivals

b2y

=
-]

(OPERATIONS PER HOUR)

Y]
(=1

HOURLY CAPACITY BASE (C™)

tuit Range BXIT FACTOR

Kix Indax-- T L4
mL Parcant {C+ID) L.‘:ﬁu.ﬁ': ) A:: Lo

9 to 10 20600 to 4008 [1.09(1.00 :To: 1.60]1.00] n.
0 21 to 50 | 3000 xo 8300 |1.00(1.00]|1.00)0.97]1.00]1.
0 20 40 60 80 100 120 140 160 180 51 to 0 | 3300 v €300 |i.0001.00[1.00/0.04]2.00fa,

9l to 120 $000 to 2000 {1.00]1.00|0.00]0, 98]0, 00]2.

MIX INDEX -- PERCENT (C+3D) 133 to t#v | ss60 eo 7500 Ja,00fs.00|3.00

Ficure 3-63. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS.: 47,59 ror IFR conDiTiows.

HOURLY CAPACITY BASE C* TOUCH &8 60 FACTOR T
100
90
80

T=1.00

r-- PERCENT ARRIVALS

-}
(=]

- 4 ,
llll“ C*'xXT x E =Hourly0apaclly|
> . y

b1
=)

EXIT FACTOR E

To determine fxit Pactor E: :

1. Datermine exit rangs for appropriata miz index Irom table balow

2. Tor arrival runways, deternins the sverage rumbar of exitsid} which
ares (a} within appropriate emit range, ant (D) saparated by at
Leset 750 feat

3. If W is & or more, Exit Pactor « 1.00

4, If W 1s 1ess than 4, determine Exit Factor from table below for
appropriate mix index and percant errivale

wun
(=]

=

(OPERATIONS PER HOUR)

(¥
=]

HOURLY CAPACITY BASE (C*)

Exfit Range EXET FACTOR B

Mix Index-~ f Tval
Percent (C+ID) g;::mm '%"'l:: ":

or 3
ot 20 2C00 o 4000 |1.00[1.00)1.00)

1 e 50 3000 to 5300 |l.00]l.00)1.00

0 40 60 80 100 120 140 160 1 slte 90 [ 3500 o #s0n {1.00d1.00|1.00

81 to 120 5000 to 7900 {1,0041l.00)1.00

M!x INDEX - PERCENT (C+3D) 121 to 190 $300 vo 7500 |31.00]1.00f1.00

Fioure 3-04, HOURLY CAPACITY OF RUNMAY-USE DIAGRAM HOS.: 48,60 ror IFR coNDITIOGNS,
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HOURLY CAPACITY BASE C* TOUCH & GO FACTOR T

T=1.00

- PERCENT ARRIVALS

S

Illlﬂ C* X T x E =Hourly Capacity

EXIT FACTOR E

1o _Astermlna Exit Pactor B:
1. Datersine exit rangs for appropriste mix indsa from table below

2. For arrival runwvasys, Setermsine the avarage number of axita{m} u‘hich
are: (s} within approprists exit range, and (b) umnm by &
least 730 feat

3, If ® im 4 or more, Zxit Factor = 1.00

. If W is lsas thin 4, determine Exit Faotor from tabls below for
apprapriste mix lma and percent arrivals

s 2

=3
(=2

(OPERATIONS PER HOUR)

w
=]

HOURLY CAPACITY BASE (C™)

tiit Rangs EXIT FACTOR B

e ndanioy| (ress from ["A0W arylvils ] 30% drvlvale T IU3 kerkealy
4 hreshold)  ag [ wel [ B=T | wad [ wel [ g | ded [l
or Y or )

. 0 to 20 2000 to 4000 ‘D.H 0.91]0.96]0.83]0.935]0.99]0. 92 [5.00]2.
1 e 50 3000 ro 3500 [0.79]0.8610.93[0.77]0.0910.32[0.88]0.90

('J 20 40 &0 8D 100 120 140 160 180 31 to 00 | 3300 to 6500 Jo.ei)o.er|o.93]0.77{c.03]0.m[o.p0 n:n

MIX INDEX -~ PERCENT (C+3D) 121 0200|3300 o rsve Jr.ools.colh.oelt.colr sola.cela sale-sels,

Froure 3-65, HOURLY CAPACITY OF RUNWAY-USE DIAGRAM KO. 53 FoOR IFR cONDITIONS,
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Flowe 3-06A  RUNWAY OPERATIONS RATE

TAXINAY CAPACITY
(OPERATIONS PER HOUR)

8

g

J—
=4
=1

0 7o 35 OPERATIONS PER HOUR

DISTANCE OF TAXIWAY FROM
DEPARTURE END OF RUNWAY

/

/

f

0
0 20 40 60 80 100 120 140 160 18D
MIX INDEX -- PERCENT(C+3D)

Fiowme 3008

TAXINAY CAPACITY
(OPERATIONS PER HOUR)

—
8

LX)
3

g

AC 150/5060-5

RUNHAY OPERATIONS RATE
36 1o 55 OPCRATIONS PER HOUR

DisTaNCE OF TAXIWAY FRrOM
DEPARTURE END OF RUNWAY

/

20 40 60 80 100 120 149 160 180

MIX INDEX -- PERCENT(C+3D)

Fiowe 3580«  RUNWAY OPERATIONS RATE

TAXIWAY CAPACITY

(OPERATIONS PER HOUR)

8

[y
un
(=]

g

56 To 75 OPERATIONS PER HOUR

DISTANCE OF TAXIWAY FROM
DEPARTURE END OF RUN

HAY

/

/

/

]
0 5 10 15 20 25 30 35 40 45
MIX INDEX -- PERCENT((+3D)

Flare 366D  RUNWAY OPERATIGNS RATE

TAXINAY CAPACITY

(OPERATIONS PER HOUR)

|
3

8

[
[¥1)
[=]

76 vo 95 OPERATIONS PER HOUR

DISTANCE OF TAXIWAY FROM
DEPARTURE END OF RUNWAY

|

0
0

5 10 15 20 25 30 35 4
MIX INDEX -- PERCENT(C+3D)

Floure 3-G6. HOURLY CAPACITY OF A TAXIWAY CROSSING AN ACTIVE RUNWAY WITH ARRIVALS ONLY OR WITH MIXED OPERATIONS.
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56

Fiowe 3678 RUNMAY OPERATIONS RATE Freme 3-578  RUNWAY OPERATIONS RATE
D 1o 35 OPERATIONS PER HOUR 36 To 55 OPERATIONS PER HOUR

OF TAXIWAY FROM DISTANCE OF TAXIWAY FROM
£ END OF RUNWAY DEPARTURE END OF RUNWAY

/
/

[
/

/

2

8

TAXTHAY CAPACTTY

{OPERATIONS PER HOUR)
—
5
TAXIWAY CAPACITY
(OPERATIONS PER HOUR)
[y
3

—
=2

g

0 0
0 20 40 60 80 100 120 140 160 120 0 20 4 60 80 100 120 140 160 130
MIX INDEX -- PERCENT(C+3D) ‘ MIX TNDEX -~ PERCENT(C+3D)

Flewe 3-6/C  RUNWAY OPERATIONS RATE FioRe 367D RUNWAY OPERATIONS RATE
56 1o 75 OPERATIONS PER HOUR 76 1o 95 OPERATIONS PER HOUR

DISTANCE OF TAXIWAY FROM
DEPARTURE END OF RUNWAY

/
/

2

g

TAXIWAY CAPACITY

{OPERATIONS PER MOLR)
TAXIMAY CAPACITY
(OPERATIONS PER MOUR)
=
3

et
]
—
[=]
(=]

o EEEE R T
% 5 1015 20 25 30 3 0 & 0 5 10 15 20 25 30 35 40
NIX (NDEX -- PERCENT(C+3D) MIX INDEX -~ PERCENT(C+3D)

FIGURE 3-57., HOURLY CAPACITY OF A TAXIWAY CROSSING AN ACTIVE RUNWAY WITHOUT ARRIVALS.
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&
(=]

T T
PERCENT NON-WIDEBODY
RIRCRAFT

/

w
b
o
o
oo

—+

[ad
-
=

e
i
\

—1_

R=1.0
40

45 50 55 60
1DEBODY AIRCRAFT GATE OCCUPANCY
(MrnuTES)

(OPERATIONS PER HOUR FPER GATE)

HOURLY GATE CAPACITY BASE ( G* )

=
=
=

GATE SIZE FACTOR ( S )

AZ_B,

-
-
[ =]

1 1
PERCENT NON-WIDEBODY
ATRCRAFT et}

PERCENT OF GATES THE THAT
ACCOMHODAIE WIDEBODY AIRCRAFT

L.
20 40 60 80 100

aasmil GATE MIX

(PERCLNT NON-WIDEBODY AIRCRAFT)

RN
R=12

% 85 50 55 gD ' -
TDEBODY AIRCRAFT GATE OCCUPAHCY = Hourly Capacnty

INUTES

(OPERATIONS PER HOUR PER GATE)

HOURLY GATE CAPACITY BASE ( 6*)

L T
PERCENT NON-WIDEBODY
AIRCRAFT

3'

NUMBER OF GATES (N )

L

¥
3
&
[
g
2
&
a
w
s
-
g
2

L
2
E
g
3
=
3
2
E

R=14

5 40 45 50 55 60
NON-WIDEBODY AIRCRAFT GATE OCCUPANCY
(M1nUTES)

-
=2

=
=

1 L)
PERCENT NON-WIDEBODY
AIRCRAFT NOTES

AVERAGE GATE OCCUPANCY TIME
FOR WIDEBODY AIRCRAFT

AVERAGE GATE QCCUPANCY TIME
FOR NON-WIDEBODY AIRCRAFT

w
=3

(LHR=

b
=

(2) IF OPERATIONS DO NOT INCLUDE WIDEBODY
AIRCRAFT, GATE MIX = 100 anp R = 1.0

HOURLY GATE CAPACITY BASE ¢ 6*)
(OPERATIONS PER WOUR PER GATE)

=
we

W& 50 55
NON-WIDEBODY AJRCRAFT GATE OCCUPANCY
IHUTES)

Freure 3-38, HOURLY CAPACITY OF GATES,
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12
10 ,
T ]
<.
g |
= 8 A
e o
g w 1
% Z
- 1 |
w3 E 6
” il
= LA
=3 y
= y DEMAND PROFILE FACTOR—ZHZTY
& "4 -+ y :
So ey ] 5,404
u ' | [ | 3: “t
I 1 -3
2 + | [ ' er_
N ashd s= 1!
o L=z = ]
0 0.2 0.4 0.6 0.8 1,0

DELAY FACTOR

FIGURE 3-89, AVERAGE AIRCRAFT DELAY IN AN HOUR,
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ARRIVAL DELAY INDEX
S0% ARRIVALS

10|
I

o

mm
MORE.
I-ﬂ

A
\ DfC RATIO
\\tl.l OF MORE
1.2
3 L1.¢'mu.m i
[ - |

. 01
ozouosoaolmmmmm 020 20 40 60 80 00 120 )40 16D 180 2l)l 20 40 60 80 100 120 140 160 100
NIX TNDEX--PERCENT (C+3D) MIX IHDEX--PERCENT (C+3D) MIX INDEX--PERCENT (C+3D}

=
-
£

e
=

ARRIVAL DELAY INDEX (ADI)
ARRIVAL DELAY INDEX (ADD)

DEPARTURE DELAY INDEX
40% ARRIVALS 50% ARRIVALS

TR Y
T - roa- nlc-nm or J140- onl alnu

[
13

L=
-
-

o
— 1
—
<

(=]

e
Y

o
o
[~
-

o0

e
o
o
o
e
o

.

\\ B/C RATIO
-1, 8
Q 0.6 i
4 : Los oo :.m
'l
0 204 60801!1]13}1‘0150133@0'20 20'0050801[0]2)1‘01&)1&@ 20 40 60 30 100 120 140 180 180
MIX IKDEX-~PERCENT (C+3D) MI% INDEX-~PERCENT (C+3D) MIX INDEX--PERCENT (C+3D)

o
F -
=4
F -3

=
=
'I'URE DELAY INDEX (DDD)

o
ARTURE DELAY IMDEX (@B1)

0.2

DEPARTURE DELAY INDEX (DD1)

Fioure 371, DELAY INDICES FOR RUNWAY-USE DIAGRA® NOS.: 1,9-12,30,31,42,47,48,53,54,66,68-71 o VFR CONDETIONS.

ARRIVAL DELAY INDEX = {.00

DEPARTURE DELAY INDEX

0% ARRIVALS 50% ARRIVALS 2 L0 607 ARRIVALS
E .

jr Eo.s

—1 > 0.6
N o

Y
-
=]
[y
-
=

(=]
-
(-]
(=]
-
oo

e
o

o<
-
L,

(=]
-
=
o
-
=

H ulq 1

- E 3

0,2 $o0.2

0 20 40 60 S0 100 120 140 160 180 0 20 40 60 80 XD 10 MO I 1 0 20 40 60 80 100 120 14 160 180
MIX INDEX--PERCENT (C+31) AIX INDEX--PERCENT (C+3D) NIX INDEX--PERCENT (C+3D)

e
o

DEPARTURE DELAY INDEX (DDI)
DEPARTURE DELAY INDEX (DDI)

FIGURE 3-72. DELAY INDICES FOR RUNMAY-USE DIAGRAM HOS.: 2,32,33,67,72,73.87,88 ror VFR CONDITiONS.
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ARRIVAL. DELAY INDEX = .00

DEPARTURE DELAY INDEX
40% ARRIVALS S0% ARRIVALS 60% ARRIVALS
[
e

-
=3
—
o
—
=}

'.'" J 9/C RATIO
1,0 OR HORE —
b—+——+ 0.0

| 0.6 on Mﬂ&
N

[ nrc namo
1.0 OR MORX—

0.8
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e
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e
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e
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o
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e
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\'. {3
o 1
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ARTURE DELAY IMDEX (DDD)
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e

DEPARTURE DELAY INDEX (DDD)
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Fieure 3-73, DELAY INDICES FOR RUNWAY-USE DIAGRAM NO. 3 FOR VFR CONDITIONS.

ARRIVAL DELAY INDEX = {.00

DEPARTURE DELAY INDEX
40% ARRIVALS S0% ARRIVALS 60% ARRIVALS
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Froure 3-74, DELAY IWDICES FOR RUNWAY-USE DIAGRAM WOS.: 4,74,75,85,86,89,90,100,101 For VFR conbivrONS.
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Fi1GuRe 3-75. DELAY INDICES FOR RUNWAY-USE DIAGRAM KDS.: 5-8,76,91 ror VFR conpiTions,
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CHAPTER 4. SPECIAL APPLICATIONS

4-1. GENERAL. This chapter provides calculations of runway capacity for situations
1nvolv1ng PVC conditions, the absence of radar coverage and/or ILS, and airports
with one runway or a runway restricted to small aircraft. Appendix 3 contains
examples 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 increased runway
occupancy times. Calculate PVC runway component hourly capacity as follows:

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

b. Determine the percent of class C and D aircraft and calculate the mix
index.

c. Determine the percent arrivals,

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

4~3. ABSENCE OF RADAR COVERAGE OR ILS. Except for single runway airports used
almoat exclusively by class A and B aircraft (which are covered in paragraph 4-5),
calculate the hourly capacity of the runway component 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 number for determining capacity with an inopera-
tive navaid.

b. Determine whether the radar or the ILS is operative and determine whether
a straight-in or a circling approach is authorized.

c. Determine the percent of class C and D aircraft and calculate the mix
index.

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

4-4. PARALLEL RUNWAY AIRPORTS WITH ONE RUNWAY RESTRICTED TO USE BY SMALL AIRCRKFT.
Calculate the hourly capacity of a parallel runway configuration when one of the
runways 1s unable to accommodate class C and D aircraft as follows:

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

f

b, Determine the percent of class C and D aircraft and calculate the mix |
index. -

c. Determine the percent arrivals.

Chap 4
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e. Determine the runway hourly capacity from the figure identified in
paragraph b abcve,

4-5. SINGLE RUNWAY AIRPORT--SMALIL AIRCRAFT ONLY. Calculate the capacity of a small
ailrport used almost exclusively by Class A and B aircraft without radar coveradge or
ILS as follows:

a. Conditiong.
(1) The airport is used almost exclusively by Class A and B alrcraft.

{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 limitations affecting runway use.

b. Capacity Calculations.

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

(2) Determine the percent of touch-and-go operations,
(3) Read the range of hourly VFR and IFR capacities from figure 4-26.

4-6. THRESHOLD STAGGER. FAA ATC procedures permit simultaneous departures and
simultanecus departure--arrival operations on parallel runways spaced 2,500 feet
apart with even thresholds and at lesser/greater separations if the thresholds are
staggered. Wwhen thresholds are staggered, the equivalent unstaggered separation is
calculated increasing or decreasing the actual separation depending upon whether the
arriving aircraft is approaching the near or far threshold. Stagger adjustments are
only applicable when the parallel runway separations that are at least 1000 feet
apart and less than 4300 feet apart.

a. Calculation.

{1} If the approaches are to the near threshold and the separation is
less than 4299 feet, the equivalent separation is the actual Beparation increased by
100 feet for each 500 feet of threshold stagger up to a maximum of 4299 feet,

(2) 1If the approaches are to the far threshold and the separation is
greater than 1000 feet, the equivalent separation is the actual separartion
decreased by 100 feet for each 500 feet of threshold stagger down to a minimum of
700 feet, ‘

Chap 4
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Apply the equivalent separation to determine which parallel

b. Application.
runway-use configuration to use, Note: the calculation for equivalency need only
determine whether the equivalent runway separation is 2500 feet or greater or 2499

feet or less.

c. Examples.

Case 1. B8taggered thresholds, approaches to near threshold.

g

el ' .
L— 1000 feet—ﬂ 24Eo feet
¥ 5

{

(1000/500) -2 = 2060
Separation for equivalency is increased by 200 feet

2400 + 200 = 2600 feet

Staggered thresholds, approaches to far threshold.

Casgse 20
| 4r_ 3
L——moo feet—vI 2500 feet
4
g — :

(=-1000/500) «2 = =200
Separation for equivalency is decreased by 200 feet

2500 ~ 200 = 2300 feet

Chap 4
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Figure No., for Capacity
Poor Festricted
Piag. | Runway Spacing {Visibility | Inoperative | Runway-use
Runway-use Diagram No. (8) in feet Conditions Navaids VFR IFR
s T o B N A & 2 4-15 - -
-t = x 2a 700 to 2499 4- 3 4-16 _ -
r | 2b | 2500 or more - 4
,_). s ’_), 3 700 to 2499 4- 3 4-16 _ _
N 1 3| 4 | 2500 or more 2~ 5
'_)_ g . 5 700 to 2499 4- 3
) 6 2500 to 2999 4- 6 4-16 - -
3 7 - 3000 to 4299 4- 7
,_). L o) 8 4300 or more 4- 8
’_}_ . J,_}_ 9 700 to 2499 4= 3 4-17
' 10 2500 to 2999 4~ 9 4-16 4-21
3 11 3000 to 4299 4-10 4-18
) mem———)-}- 12| 4300 or more 11 123
"2’* y "‘)' 28 2500 to 3499 4-23
-~ ) - - 4-19
)_)_ 3 29 3500 or more 4-24
_l—}-
i m—
"‘)‘L - "')" 40 3500 or more - - 4-20 | 4-25
) =t
X(£t) | ¥(£t)
43546 0 to 0 4-12
M & » 1999
N4 44547 | 2000 to to 4-13 4-15 - -
=Y L }' 4999
45548 | 5000 to ({8000 4-14
8000
49552 0 to 0 4-12
> Y% \ 1999
XY 50553 | 2000 to | to 4-13 4-15 - -
= ot I 4999
51&54 {5000 to (8000 4-14
& 8000
c = 700" to 2499°
;-)- = Type of operation that can occur.
ssmensx = Runway used only by A and B aircraft.
Figure 4-1. Special applications
Chap 4
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CAPACITY N PVC

[=PERCENT ARRIVALS

HOURLY CAPACITY
(OPERATIONS PER HOUR)

U 40 o0 80 100 120 140 160 1
MIX INDEX -~ PERCENT (C+3D)

HOURLY CAPACITY
(OPERATIONS PER HOUR)
84 & 8 3
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CAPACITY IN PVC

8

S 8 8

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

FIGURE 3-2. HOURLY CAPACITY OF RUNWAY-USE
DIAGRAM HO. 1.

CAPACITY It PVC

8

- PERCENT ARRIVALS

L

HOURLY CAPACITY
(orERATIONS PER HOUR)
S

0
R TR somonoﬂjﬁ‘reh‘rin

MIX INDEX -- PERCENT (C+3D)

FIGURE 4-3. HOURLY CAPACITY GF RUNNAY-USE
DIAGRAM %0S. 2A, 3, 5, G,

CAPACITY IN PVC

-PERCENT ARRIVALS

~d

HOURLY CAPACITY
(OPERATIONS PER HOUR)
3

=]

[n

bt

OL__j
0 W0 80 80 100 Iﬁﬁ 140 16

MIX INDEX -- PERCENT (C+3D)

FIGURE U4-8, HOURLY CAPACITY OF RUNWAV-USE
DIAGRAM NO. 2B.
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F16URE 4~5. HOURLY CAPACITY OF RUNWAY-USE
DIAGRAM NO, 4,
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CAPACITY IN PVC

8

s =

- |
o3

T

HOURLY CAPACITY
(OPERATIONS PER HOUR)
8 ¥ & 8 3

o B

0 40 60 80 100 126 140 160 180
MIX INDEX -- PERCENT (C+3D)
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CAPACITY IN PVC

y T PERCENT ARRIVALS

il

=4

50 1

60

- J

=

HOURLY CAPACITY
(OPERATIONS PER HOUR)
un

e
=]

(%]

o B

0 20 40 60 80 100 120 140 160 130
NIX INDEX -- PERCENT (C+3D)

F16urRe 4-6, HOURLY CAPACITY OF RUNWAY-USE
DIAGRAM NO, B,

CAPACITY IN PVC

%PGRCENT ARRIVALS

-

2

=

HOURLY CAPACITY
(OPERATIONS PER HOUR)

h{

0'—75
0 40 60 80 100 120 140 160 180
MIX INDEX -- PERCENT ((+3D)

F 1 GURE 4-7. HOURLY 6A§GCITY OF RUNWAY-USE
DIAGRAN NO. 7.

CAPACITY IN PVC

- PERCENT ARRIVALS

Sl
=

HOURLY CAPACITY
(OPERATIONS PER HOUR)

.8 8

040600 100 120 140 160 T80
MIX INDEX -~ PERCENT (C+3D)

FiGure 4-8, HOURLY CAPACITY OF RUNWAY-USE
DIAGRAN NO. 8,

82

FIGURE 4-9, HOURLY CAPACITY OF RUNWAY-USE
BIAGRAM NO. 10,
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CAPACITY I PVC CAPACITY IN PVC

g

= PERCENT ARRIVALS

g 2

™~
=~

3

£

=
2
3
-
=

HOURLY CAPACITY
{OPERATIONS PER HOUR)
3

(OPERATIONS PER HOUR)
84 E 8 B

2

1

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

Figure 4-10. HouRLY CAPACITY OF RUNWAY-USE FiGure 8-12, HOURLY CAPACITY OF RUNWAY-USE
DTAGRAM NO. 11, DIAGRAM NOS, 43, 4G, 49, S2,

CAPACITY Ik PVC CAPACITY IN PVC

RCENT ARRIVALS

g

[T
[=]

HOURLY CAPACITY
(OPERATIONS PER HOUR)
e |

w
[=]

HOURLY CAPACITY
COPERATIONS FER HOUR)
2]

B R

F—d
[=]

30

OH
0 40 60 80 100 120 140 160 I8
MIX INDEX -- PERCENT (C+3D)

2
u_ilﬁ %060 80 100 120 140 160 180
MIX INDEX -- PERCENT (C+3D)

F16URE 4-13, HOURLY CAPACITY OF RUNWAY-USE
DIAGRAM NOS, A8, 47, SO, 53,

Figure 4-11, HOURLY CAPACITY OF RUNNWAY-USE
DIAGRAM No. 12,

Chap 3
83




AC 150/5060~5

CAPACITY IN PVC

g 8

E
3
3
2
3

(OPERATIONS PER HOUR)

8 ¥ 5§ 8 8 2 8

10
°Lm '
0 43 &0 80 100 120 140G 160 180

MIX INDEX ~- PERCENT (C+3D)

Fiourte 4-14. HOURLY CAPACITY OF RUNWAY-USE
DIAGRAM Nos, 45, 48, 51, 54,

84
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FIGURE A3-2A, FIGURE A3-2B,
HOURLY CAPACITY IN RADAR ENVIRONMENT HOURLY CAPACITY IN NONRADAR ENVIRCNMENT

lﬂﬂﬂ

90
IN APPROACH GHT=-1H APPROACH

oo
(=]

~
[~]
~
(=]

2

8 5

HOURLY CAPACITY
(OPERATIONS PER HOUR)

L 3
*

&=

[ =]

HOURLY CAPACITY
(OPERATIONS PER HOUR)
wn

w
=]

(2> ]
[=]

[

[— CIRCLING APPROACH

10
ouosusumnuomﬁlo'ma . 002065050 100 120 140 160 T80
MIX INDEX -- PERCENT (C+3D) MIX THDEX -- PERCENT (C+3D)

Fioure 4-15, HOURLY CAPACITY OF RUNWAY-USE DIAGRAN KOS, 1, 43-54,

FIGURE A3-3A, FIGURE A3-3B,
HOURLY CAPACITY IN RADAR ENVIRONMENT HOURLY CAPACITY IN NONRADAR ENVIRONMERT

W 1

an
<\

GHT-1N APPROACH IN APPROACH

oo
=

80

=]

7

HOURLY CAPACITY

{OPERATIONS PER HOUR)
1%;1

=

HOURLY CAPACITY
(OPERATIONS PER HOUR)
= E"l o et |

[ S V]
Lot LT )

IRCLING APPR L CIRCL
i

—

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

FIGURE 4-13. HOURLY CAPACLTY OF RUNNAY-USE DIAGRAM NOS. ZA, 28, 3-12,
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RUNWAY RESTRICTED USE IN VIFR

[ d

past [~ —
=3
T ¥

g 2 = B

HOURLY CAPACITY

(oPERATIONS PER HOUR)

%60 4rub1ﬂannlﬁrﬂb

MIX IMDEX -- PERCENT (C+3D)
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RUNWAY RESTRICTED USE IN VFR

3
S

]
o=

- PERCENT ARRIVALS

=

[ [
=
-

g 5

HOURLY CAPALITY
(uosnnrlaug‘vea HOUR)
h

[~ ]
[+

..

‘IOI—

2
0

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

Ficure 4-17. HourLY CAPACITY OF RUNWAY-USE
DIAGRAM NO. 9,

RUNWAY RESTRICTED USE IN VFR

- PERCENT ARRIVALS

HOURLY CAPACITY

(OPERATIONS PER HOUR)

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

HOURLY CAPACITY

(OPERATIONS PER HOUR}

Ficure 4-18, HOURLY CAPACITY OF RUNWAY-USE
DI1AGRAM Nos, 10, 11, 12,

RUNWAY RESTRICTED USE IN VFR

/-' PERCENT ARRIYALS

/|

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

FI6uRE 4-19, HOURLY CAPACITY OF RUNWAY-USE
DIAGRAM NOS. 28, 29,

86

Fieure 4-20, HOURLY CAPACITY OF RUNWAY=-USE
DIAGRAM N0, 40,
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RUNWAY RESTRICTED USE IN IFR RUNWAY RESTRICTED USE INJFR

/-'PERCEN]' ARRIVALS /_,_ PERCENT ARRIVALS
i/

—
=

]
=]

=
£
S
-
a
=
2

[+]
(=]
T T

{OPERATIONS PER HOUR)

Hh

HOURLY CAPACITY
(OPERATIONS PER HOUR)
=4

D

F
[=)

(]

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

FIeure 4-21, HOuRLY CAPACITY OF RUNWAY-USE FIGURE 4-2Z, HOURLY CAPACITY OF RUNNAY-USE
DIAGRAN Nos, 9, 10, 1i, DIAGRAM No. ]2,

RUNMAY RESTRICTED USE INIFR RUNWAY RESTRICTED USE IHIFR

- PERCENT ARRIVALS - PERCENT ARRIVALS

HOURLY CAPACITY
(OPERATIONS PER HOUR)

HOURLY CAPACITY

(OPERATIONS PER HOUR)

40 60 somouomnléﬁ'so
MIX INDEX -~ PERCENT (C+3D)

0 20 40 50 80 100 120 140 160 180
MIX IHDEX -- PERCENT {C+3D)

Fioure 4-23, HOURLY CAPACITY OF RUNWAY-USE
DIAGRAM ND, 28,

FIGURE 4-28, HOURLY CAPACITY OF RUNWAY-USE
DIAGRAK NO, 29,
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RUNWAY RESTRICTED USE INIFR

- PERCENT ARRIVALS

=g
25
32
- o
2
=

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

FIoure 4-25, HOURLY CAPACITY OF RUNNWAY-USE
D1AGRAR KO, 40,
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ROURLY CAPACITY IN VFR]  HOURLY
AIRFIELD CONFIGURATION PERCENT TOUCH-AND-GO | CAPACITY
01025 | 26 10 50 1% IFR

CONFIG,
Ko.

( OPERATIONS PER HOUR )

= =

1 ’ = l © S4 10 66 | 66 10 85 | 20 To 24

(8] ; B

- e i i

) sy ~ Y lsatoz | mron | 2000
L i

3 ‘ | ~ ‘ 40 10 50 | 50 70 67 | 20 10 24

B | 8] 8]

e = =
4 B- - 821097 (97 10117 20 7o 24
 B]

e

5 '" 71 1085 [ 85 10 106 | 20 1o 24
i —l— : =
6 1-" r""' ® 1 801072 | 721092 | 20 1o 24

—— - -

! SEE CHAPTER 3

LEGEND :
RUNKAY
L TAXIWAY
BASING AREA
- DIRECTION OF OPERATION
o TuRvAROUD

Pigure 4-26. Hourly capacity of single runway airports, without radar coverage
or IL8, serving small aircraft only.
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CHAPTER 5. COMPUTER PROGRAMS FOR RUNWAY CAPACITY AND DELAY

S5-1. GENERAL. This chapter identifies computer models available for determining
runway capacity and aircraft delay. The models may also be used to study the sen-
sitivity of runway capacity to changes in airport physical or operational
conditions. The models should be used whenever results beyond the scope of chapter
2, 3, or 4 procedures are required or desired.

5-2. RUNWAY CAPACITY MODEL. The Upgraded FAA Airfield Capacity Model is a computer
program which analytically calculates the hourly capacities as defined in this AC
for 52 runway-use configurations and a wide range of conditions. It has default
values for elements of the current ATC system and operating practices, i.e., in-
trail spacings, apprcach speeds, time deviations, etc.

5-3. ANNUAL DELAY MODEL. The Annual Delay Model is a computer program which analy-
tically calculates total annual delay, average aircraft delay, and the distribution
of aircraft delay over the year. The model may be operated with built-in default
values or user supplied values.

5-4, ANNUAL SERVICE VOLUME MODEL. ‘The Annual Service Volume Model is a computer
program which analytically calculates ASV. The model operates with user supplied
values.

5«5, MODEL AVAILABILITY.

a. A tape containing the programs for these models is available from the
National Technical Information Service (NTIS), 5285 Port Royal Road, Spingfield,
Virginia 22161. The programs are written in FORTRAN IV and should be operable on
any FORTRAN compatible computer with 210k bytes core capacity. The NTIS reference
numbers are: ADA 105 687 for the tape and ADA 105 688 for the instruction manual.

b. Computer time-sharing companys have, or may be willing to make, the
programs available. Contact the local representatives for program availability,
operational costs, and accessing instructions.

S5-6. SIMULATION MODELS. The FAA and some consultants have simulation models which
enable users to determine not only airport capacity and delay but when and where the
delay is occuring. An instruction manual to accompany the FAA simulation model is
being developed.

Chap 5
Par 5-1 91
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Appendix 1

APPENDIX 1. EXAMPLES APPLYING CHAPTER 2 CALCULATIONS

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

2., EXAMPLES. The following three examples illustrate the progressive calculations
of chapter 2.

a. Examples.

(1) Calculate existing runway capacity (figure Al-l),

{2) 1Identify airport improvements to accommodate demand (figure Al-2).

(3) Determine annual delay (figure Al-3),

b. Data. The following data 1s given for the three examples.

(1) The airport has a single runway with a full length parallel taxiway and
entrance-exit taxiways. All required navigational and air traffic alds exist, or
will exist, and there are no foreseeable airspace limitations.

(2) The airport has a forecasted demand of 220,000 annual operations by the
year 1990, The demand consists of 41 percent small aircraft (one half of these are

single engined), 55 percent large aircraft, and 4 percent heavy aircraft. Air
carrier operations predominate and touch-and-go operations are nominal,



AC 150/5060-5 9/23/83
Appendix 1

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, 55%
large, 4% heavy) in columns 1 through 4 of the work sheet.

Table 1-1 Mroratt classifications

Alrcraft | Max. Cart. T.0. Rumber ¥ake Turbulence
Class Weight {1lbs} Enginan | Classification
A 8ingle
12,300 or less Emall (8)
B Milei
c 12,500 ~ 300,000 Mults Large (L)
D over 300,000 M:lti Beavy (E)

2. Runway-use. Select the runway-use configuration from figure 2-1 that best
represents the airport. Enter the diagram number (1) in column 6 and a line sketch
of the configuration in column 7.

Bourly Annual
Capacity Service

Mix Indax Ope/Br Volume

Ho, Runway-use Configuration ${C+ID) VIR I Ops/Yr

1, ——— 0 to 20 98 59 230,000
7 5
51 to_ @0 43 205,000
1 to 120 48 5‘

121 to 180 51 S50 240:000

3. Mix Index. Calculate the mix index, 55+3(4) = 67, and enter in column 5.

4. Hourly Capacity. Enter the hourly VFR and IFR capacities and the ASV,
obtained from diagram 1, figure 2-1, in columns 8, 9, and 10.

Average
] Capacity Annual | Annual { Delay per | Minutes of
Alroraft Mix Mix Contiguration | (Ops/Hour) | ASV | Demand| Demand | Aircraft |Annual Delay
Index _(0oo) asv | (Minutes) {000)
3a |8 Fac |ap | a(cs3n) (Wo.] sSketch | VPR IFR_| (000) | (000) Low [High | Low | High
1.1 21 314 3 § 7 § {9 10| 331 32133 134 115 | 16
21 20155 )| 4| 67 1 | wmmmem 063 | 56 | 205

5. Conclusion. The ASV of 205,000 operations is less than the forecasted
demand of 220,000 annual operations. Unleas additional capacity is provided, delays
will become costly.

Figure Al-1l. Investigate runway capability
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EXAMPLE 2, Example 1 concluded that the ASV of 205,000 operations iz less than the

forecasted 220,000 operational demand.
tions that will accommodate the demand.

SOLUTION:

city of Alternatives.

1. Cagﬁ y
for each o

e two-runway conflgurations.

Identify alternative two-runway configura=-

Repeat each of the calculations of example 1

ranm skl by’ welaamy
LI ] R DR O/t

o Bemirp=unt Cont lgerstion
1. —_— w0 n N UL
es 4 N
ane,
il w i 11 W W08
1. o N LN B 5N
v
TON' to Juspte [ 84,4
B 13 [ 73 o ;"
1 t0 1N o a0
3 Sro 197 42 290,008
[ ST R 8
2900°8 ¢ {209 5t o 8
108,00
MiwiN 101 7% 150,00

P B iIF LY 70,00
-
T to 8 I 11 s

e

.
AN
A4

e 0

[
i1 te 1M

n oW UL

Yy apply, sbe peragraph 6.

Plpers 31, Capaality and MY Cof iong resge plassisg ioomr.)

e ———————1 Hwim i » e
Avarage
Capacity Annual | Annuald | Delay per | Minutes of
Alcocaft Mix Rix | Configuration | ( 3| ASV | Demand| Demand | Afzcraft |Annual Dalay
Index _ (000) w00) | 1000 ASV | (Nioutes) {000)
| HELIP) | Igh | fow | High
1 ‘: "2" 1 '!2'""5'!%% v:u !:‘ 311 13 h:'! 3:.2 is _flic
a2 4l &7 1| m— 63 | 56 | 205
R4 " - " 2 P — k F4] 56 260
N
] L] L] L] 3 — 126 [ 275
S
* L] " " 4 126 |1 305
* ] " L] 9 + 7 55 215
o o IR AL B U - -
L} " L] " 1 aa ﬁ 21
5 ‘h\§ 5
2, Conclusion. The parallel runway-use configuration (4), which meets the

geparation requirements for simultaneous instrument approaches, provides the best
VFR and IFR hourly capacities and ASV. Any of the parallel runway-use configura-
tions as well as the diverging runway-use configuration meet the forecasted demand.
The crossing and converging runway-use configurations have less capacity than the

forecasted demand.

Figure Al-2.

Identify two-runway configurations
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EXAMPLE 3. What annual delay is anticipated for the existing and each of the alter-
native runway-use configurations?

SOLUTICN: The following calculations are for the existing single runway-use con- '
figuration are repeated for each of the alternative runway-use configurations.

1. Annual Demand. Enter 220,000 (operations) in ¢olumn 11.

-

2, Demand-ASV Ratios. Divide the annual demand by the ASV and enter in
column 12. , B : :

220/205 = 1,07

3. Average Aircraft Delay. Obtain the

AVERAGE DELAY PER AIRCRAFT
Mimres)
£

high and low average delays per aircraft from . %]
figure 2-2 and enter in columns 13 and 14, 3
4. Annual Delay. Calculate annual z
delay and enter results in columns 15 and 16, .
3.5 x 220,000 = 770,000 minutes 0 Lonas
5.8 x 220,000 = 1,276,000 minutes 0 6.1 62 03 0.5 0.5 0.6 0.7 0.8 0.9 1.;1 d’?
RATIO OF AWUAL DEAAND TO ARNUAL SERVICE VOLIME
r_;pqn-'a. Jrtage alearaly Gelap far lowy raege plesalag .
T warags
Capaoity Annual | Annual | Delay per | Kinvtes of
Alcorafe Mix Mizx | Configuration | (Ops/Bour) | ASV | Demand | Demsnd | Atrcraft |Annual Delay |-
prsens T e wom | ooy | M et T ki
R 0 T et 0 A IS0 0 0+ B &2 1 ¢ S B
a|lolsfs] o |1 | %] 25| 220 [ 107 [28]508 |10 | 128
ol u| uj. * | 2] 2] 6] 20| » | .B5 |1.191.8 |25 | 26
ol w| =] » " 3 — 2| 6| 25 » .B0 .%Jf.% 09 ny
of of of o 8 e s 35 o | ar2 | a7 ]re Jise | 2
L] L LY B L 9 + 7 6 215 b 1.02 2.6 {80 572 88c
L—
ol o] ]« e ] BN e 6| 2| o [10 Jasha |ss | me
| o] =] » » 14g \,‘_ 564 2156 ) » | 1.02 [2.6 %0 |572 | 820

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

Figure Al-3. Determine annual delay



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

APPENDIX 2. EXAMPLES APPLYING CHAPTER 3 CALCULATIONS
1. GENERAL. The examples in this appendix illustrate applications of chapter 3
capacity and delay calculations with portions of the appropriate tables and figures.
of chapter 3 reproduced in the examples. The work sheets provided in appendix 5 are
used to record data.

2. EXAMPLES. Ten examples, figures A2-1 through A2-10, illustrate the progressive
calculations of chapter 3.

a. Examples.
{1} Hourly capacity of the runway component (figure A2-l).

(2) Hourly capacity of the taxiway component (figure A2-2).

(3) Hourly capacity of gate group components (figure A2-3),

(4) Ailrport hourly capacity (figure A2-4).

{(5) Annual service volume (figure A2-5).

(6) Hourly delay to aircraft on the runway component {figure A2-6),

(7) Daily delay to aircraft on the runway component when the D/C ratio is
1.0 or less for each hour {figure A2-7).

{8} Daily delay to aircraft on the runway component when the D/C ratio is
greater than 1.0 for one or more hours (figure A2-8).

(9) Annual delay to aircraft on the runway component (figure A2-9),

{(10) BHourly demand corresponding to a specified level of average hourly
delay (figure A2-10).

b. Data. Data necessary to solve each example is provided in the introductory
statement. To the extent practical, results from one example are used in subsequent
examples.
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EXAMPLE 1. Determine VFR and IFR hourly capacities of the depicted airport. In the
typical busy hour, it has 13 single-engine, 10 light twin-engine, 25 transport type,
and two widebody operations. During VFR conditions, arrivals constitute 45 percent
of the operations and there are three touch and go's. During IFR conditions, the
busy 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 IFR conditions. The airport typically operates
with arrivals on one runway and departures on the other.

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

1. Weather. Enter the weather condition(s) applicable to the capacity deter~
mination in column 1.

2. Runway-use. From figure 3-2 (illustrated), the runway-use configuration
diagram is No. 43, Enter this diagram number in column 3, and a line sketch of the
configuration in column 2.

3. Capacity Figure(s). The appropriate figures for determining capacity are
No. 3-27 for VFR conditions and No. 3-59 for IFR conditions. These VFR and IFR

references are entered on the line in column 4 corresponding to the weather
condition.

Runwar [wignsection Fleume Ko,

Ding. Distance 1w Feoy For Caracity _-I»Tu Deray

Runway-use Dinchan L] 1) ¥) R |3 YFR 1 JFR

[} 07 19991 ~ ADOY 335 1 34l

[1] 2000 10 4999) - 4000 § 3-8 ] 350 | 385 § 3%
wje] 45 | 5000 10 t000f - w000 § 3-29 | 361 | 386|399

¥: A5 Qv 1939) 000 | 330 | 362 | >#6 | 3-99

L1 2000 To A3%9] » 4000 | 331 | 363 ] 371 | M102

L] 5000 10 80001 = 4000 | 3-32 ] 360§ 371 | 3-107
HaA 1] Nentooal cann §F 22 1 vea §owon

Figure A2-1. Hourly capacity of the runway component
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4. Mix Index. This input is calculated using data provided in the example
statement. Table l-1 (illustrated) is used to make the conversion.

Table 1-1, Aircraft classifications

Alrcraft ] Max, Cert. T.0. Humber Wake Turbulence
Class Weight (1bs) Bgines | Clagsification
A Bingle
12,500 or less 8mall (8)
B Malti
c 12,500 - 300,000 Mmlei Large (L)
D over 300,000 Milti Heavy (H)

The computation of aircraft mix is carried ocut by setting up a table in the follow-

ing format. The percent of operations by each aircraft class is recorded in columns
S through 8.

Aircraft VFR Mix IFR Mix
Description Class No. Ops.|% Ops. | No. Ops. | % Ops.
Single-engined A 13 - 26 2 6
Light-twins B 10 20 5 15
Transport-type C 25 50 25 73
Widebodied D 2 4 2 6
Totals (No. Ops. & % Ops.) 50 100 M 100

The mix indices are calculated and entered in column 9. T
VFR = 50+3(4) = 62
IFR = 7343(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*). Obtain C* from figure 3-27 for VFR and 3-59
for IFR, and enter in column 14.

7. Touch and Go 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 conditions is 6/50 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 component {cont.)
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9/23/83

8. Exit Factor E. A landing aircraft might exit at the runway intersection
(1600 feet) or at one of the three right-angled exits located 3000, 4500, and 6000
feet from the threshold. From figures 3-27 for VFR and 3~59 for IFR, determine the
exit range and the exit factor E. 1In this example, only two exits are within the
range between 3500 to 7000 feet. Enter the exit locations in columns 12 and the
number of usable exits in column 13. The exit factors E are entered in column 16,

Figure A2-1. Hourly capacity of the runway component (cont.)
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9. Calculate Capacity. Compute the hourly capacity of the runway-use configur-
tion and 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

Capacity i Parocsnt | Percent Runway Exits m. s Exit m:v

Prgure Adroraft Mix Indax | Arzivale| Touch {00 faet) Aase Factor | Pactor | (000)

Heather [ o, SAjsnjsC oD C43D) & Go rocation wo,. | c* . B [ vt ]
- — [ | -5 ) 3 1) I 12 ) L} L] 18 I’
VFR ys | 327 26 { 20 50| 4| 62 k5 12 {a5 |60 2{ 89 {1.06| .94 | 89
IFR 2 350 | 6115]73] 6|9 55 o 160 11 5% [1.00] 97| ™

Work sheet for runway hourly capacity.

10, Conclusion. The calculated hourly capacities of the runway-use configura-
tion of 89 operations per hour in VFR conditions and 51 operations per hour in IFR
conditions exceeds the aercnautical demands of 50 VFR operations and 34 IFR cpera-
tions specified in the statement. ‘

Figure A2-1. Hourly capacity of the runway component (cont.)
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BXAMPLE 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
l. NOTB: Runway usage is reversed from that used in example 1 to permit illusta-
tion of the cronsing 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 columns 2
and 3. Taxiway crossing (A) is 2300 feet from the arrival threshold and 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 demand of 50 operations per hour with 45 percent arrivals,
i.e., 23 arrivals and 27 departures. The touch-and-go adjustment reduces the depar-
ture demand to 24 operations. In IFR there are 19 arrivals and 15 departures.

4. Mix Index. Calculate the mix index and enter in column 5. VFR mix index
is 62 and IFR mix 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

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

Figure A2-2, Hourly capacity of the taxiway component
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Pigure 3-66 (arrivals). ' Figure 3-67 (departures).
Taxiway Crossing Capacities
Distance Runway (Operationa per Hour)
Weather | Taxiway from Ops. | Mix Arrivals and Departures
Crossing | Threshold | Rate | Index | Mixed %xationa Plus T & G
1 2 3 ) 2 7
VFR A 23001 24 52 107 -
" B 30001 20 62 - 125
IFR A 23001 15 91 92. -
" B 3000" 19 91 - 112

Work sheet for taxiway crossing capacities.

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

Figqure A2-2, Hourly capacity of the taxiway component (cont.)
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EXAMPLE 3, Determine the hourly capacity of the terminal gate complex at the air-
port of example 1. It has 10 gates allocated to three airlines X, ¥, and 2. Only
the end gates X-3 and Y~3 are capable of accommodating widebodied aircraft. During
an hour, airline X schedules 13 non-widebodies with an average gate time of 45 minu-
tes and two widebodies with an average gate time of 55 minutes. Airline Y schedules
eight non-widebodies with an average gate time of 40 minutes and airline % schedules
four non-widebodies with an average gate time of 35 minutes.

30LUTION: The work sheet on page 9 illustrates one method of recording data.

1. Gates Groups. The gate groups (airlines identification) and type of gates
are entered in columns 1, 4, 5, and 13,

2. Gate Mix. Operational demands are entered in columns 2 and 3., The gate
nix obtained by dividing the number of non-widebodied operations by the total number
of operations is entered in column 6.

3. Gate Percentage. Calculate the percentage of widebodied gates in each gate
group and enter in column 7.

4. Gate Ococupancy Time, Gate times are entered in columns 8 and 9. Since
gate times vary by airline and location, it is presumed that the example average
gate occupancy times were cobtained by on-site surveys.

5. Gate Occupancy Ratio. Gate occupancy ratio (R), entered in column 10, is

determined by dividing the average gate occupancy time of the widebodied aircraft by
that of the non-widebodied aircraft,

Airline X, R= 55/45 » 1,22

When no widebodied aircraft are accomodated, R equals 1.00

Figure 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*+8-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 11l and 12. Do not
interpolate, use the chart with the lower R value.

P£RCE'II'I‘ uou-w'wemnv
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.)/
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|
H
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i
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EE 3 PERCENT OF GATES THE THAT
' - 0.0 ACCOMMCDATE WIDEBOIY AIRCRAFT]
Eg : m H 0 2 wﬁA‘I’E Hlxﬁ'ﬁ
3§2 AR 111 Ao andl (PERCLNT MOM-NIDERODY AIRCRAFT)
g I
3z ER NN
,.g AR NN REEE
E ¥ | {R=1.2] 1!

S

B8 4550 55 &
NON-NTDEBODY ?\A‘m GATE OccPmiCY ’LG X

xN = Hourly Capacity
= N ﬂ | ]

I B | .S, S |

Hon-widebody (H) Widsbody (W)

Gate . | Average Gate Gate Bourly | Gate | No. Bour ly
Demand Ho. Gates Gate Mix Time (Min.) |Occupancy Ca
Group Ratio Pa%: | gize |Gates Capacity

mlmim{imim{m | m W | (T, | Base

. " . . - l;l t:l '(';gi lzu) ik {G*) lf; E} ;ct-s-uf

X 13 2 4 1 g7 ] 20 45 55 .22 2.6 97 5 13
Y 8 ) 2 1 100 | 33 50 0 1,00 3.0 1.00 3 g
Z 4 0O 2 0 100 o] 35 0 1.00 3.4 1.00 2 i

Capacity of the Terminsl 29

Work sheet for gate capacity.

7. Congclusion. The gate group capacity of airline X is two operations short
of its demand, whereas the calculated gate group capacities of airlines ¥ and 2

exceed their demand by one and three operations respectively. The terminal capacity
exceeds the combined airline demand by two operations per hour.

Pigure 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
airport. Use previously calculated data.

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

1. Capacity and Demand. The airport components, hourly capacities and demands
obtained from examples 1, 2, and 3 are entered in columns 2 and 3 of the work sheet.

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

3. Component Quotients. Divide each components hourly capacity by its demand
ratio and enter in column 5. '

4. Constraining Component. Identify the lowest component quotient in column 5
(i.e. 54),

Demangd Ratio | Component Quétiénﬁ
Hourly | Hourly Componet Demand | Component Capacity
Comp;nent Capecitg Demand Runway Demand Demand Ratio
2 3 4 : 5

Runway 89 50 50/50 = 1,00 89/1.00 = 89
Twy Xing A 107 20 20/50 = .40 107/.80 = 267
Twy Xing B 125 24 24/50 = 18 125/,48 = 260
Gates 29 27 27/50 = .54 29/.54 = 54

Work sheet for identifying the constraining component.

5. Conclusion. The constraining component is the terminal gate complex which
limits the airports hourly capacity to 54 operations per hour.

Figure A2-4. Airport hourly capacity
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EXAMPLE 5. Determine the ASV of the example airport assuming 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 columns
1 through 4.

b. Percent of Use {(P}. Identify the percent of the time each configuration
is used and enter in column 5. The figures shown on the work sheet in column 5 are
hypothetical.

¢. Runway Hourly Capacity (C). Calculate the hourly capacities of cper-
ating conditions as in example 1 and enter in column 6. Example 1 data are used for
operating conditions 1 and 2.

d. Maximum Capacity Configuration. Identify the runway-use configuration
that provides the maximum capacity.

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

89/89 = 100
51/89 57
62/89 70

Operating conditicn 1
" 2
3
4 52/89 58
5
6

59/89 = 66
46/89 = 52

f. ASV Weighting Factor (W). From Table 3-1, identify the weighting factor
(W) for each operating condition and enter in column 8.

Table 3=1. ASV Welighting Pactors

. Peccant of Weighting Pactors
Maxisam R IR

Capacity Mix Index | Mix Indsx | Mix Index
(0-20) {21-50) (351-180)

91+ 1 1 1 1

81-50 ] 1 3 -]

56-80 15 2 8 13

51-65 20 3 12 20

0-50 a5 [} 16 pid

Figure A2-5. Annual service volume

11



- ac 133{3020-5 9/23/83

Percent Bourly Percent | Welghting

rating Condition Mix | of Yanr | Capacity lm:iu;l l'::‘tot
Ko, | Weather] Rwy-use Diagram {Index {P) [{&] Capacity
2 3 1 5 [ % 8
1 VFR -~ 62 T4 B9 100 1
2 IFR \\LV 9N 5 51 57 20
<

3 { VR \L 62 5 62 70 15

4 § 1m 91 5 52 58 20

5 | VFR I 62 4 59 6 15
\ or

[ [ 536

9 52 20

7 IFR Below Minimums 3 - 25

Work sheet for ASV factors.

g. Welghted Hourly Capacity {C,). Calculate the weighted hourly capacity
using the following equation:

L IB1CyWy) + (PaCoWa) + -~ (PpCpip)
(P1Wy) + (PaW3) + <+ (PpWp)

_ (.74:89:1) + (.05-51+20) + (.05-62-15) + (.05-52+20) + (.04-59+15) +
Cw 1.78-1) + (.05-20) ¥ (.05°15) + (.05-20) + (.08°15) +

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

287.56 .
Cy = 5.64 or 51 operations per hour.
2., Daily Demand Ratio (D). Calculate D using the equation:

Annual e 219,730 _ 3,4
Average Day--peak month 690

D=

3. Hourly Demand Ratio (H). Calculate H from the equation:

H= Average Day--peak month - 890 1,

Average Peak Hour—peak month 50

4. Caloulate ASV. ASV is calculated from the 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. In this example, the airport theoretically could have accommodated and
additional 7,302 operations during the year.

Figure A2-5. Annual service volume (cont.)
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EXAMPLE 6. Determine the hourly delay in VFR and IFR weather conditions for the
example airport in its predominate mode of operation. The peak 15 minute demand in

VER is 20 coperations and in IFR it is 15 operations. Extract necessary data from
examplea 1 through 5,

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

1. Hourly Capacity. Enter the hourly capacities calculated in example 1
{89 VFR, 51 IFR) in column 5.

2., Identify Delay Figure Nos. From figure 3-2 (illustrated), identify the
runway-use configuration as No. 43 and figures 3-85 and 3-91 for determining VFR and
IFR delay. Enter in columns 2, 3, and 4.

Rusuay luvansicrion Fraurr No.
Disvaxce 1w FagY For Eapacivy Fan Devay
Rumwar-ust Dragnan A {n} (v} VPR | _|FR VER _J |F
010 1999) =000 | 327 | 558 ) 385 | *01
2000 1o 4399) - W00 | 28] 360§ 345 | M
$000 1o 30001 - 4000 | 3-29 | 361 ] 515 | 99
011933 »4000 | 330§ 362 | 385 | +49
2000 1o A399| s 4000 | 331 | 363 | 3N | FI2
'g__] 5000 1o 8000) = 4000 § 3-32 ] 30 ] 371 | 312
Ot 1999] <4000 | 327 ] 3591 305 | 391
200010 0599) -4000 | 328 | 360 ] 305 | 399
5000 to $000| - 400D 3 3-29 | 3-61 | 386 | 8
07161939 %000 | 3-30 | 362 | 385 | &9
2000 to 4333 0000 | M1 | BB5 ] 3| 0

s0dtodoo0f waooo § 330 a3l zn fsmd
0 ta 1000 T « N v -y * re - iy

3. Demands., Enter the hourly demand from example 1 (50 VFR, 34 IFR) in
column 6, and the 15 minute demands of 20 VFR and 15 IFR in column 7.

4. Demand/Capacity Ratio. Calculate the D/C ratios and enter in column 8.
D/C ratio VFR = 50/89 = 0,56

D/C ratio IFR = 34/51 = 0,67

5. Delay Indices. Prom figure 3-85 and 3-91 (illustrated), obtain arrival
delay index (ADI) and departure delay index (DDI) and enter in columns 11 and 13.

Enter example 1 mix indices in column 10 (62 VFR, 91 IFR) and percent arrivals in
column 9 (45% VFR, 55% IFR).

Figure A2-6. Hourly delay
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Figure A2-6. Hourly delay (cont.)
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6. Delay Factors. Calculate the arrival and departure delay factors (ADF and
DDF) using the equation ADF = ADI*(D/C) and DDF = DDI*(D/C). Enter results in
columns 12 and 14.
ADF for VFR = 0.95-0.56 = 0.53 DDF for VFR = 0.78-0.56 = 0,44
ADF for IFR = 1,00+0.67 = 0,67 DDF for IFR = 0.47-0.67 = 0,31

7. Demand Profile Factor (DPF). Divide the 15 minute demand (column 7) by the
hourly demand (column 5} and multiply the result by 100, Enter results in column 15.

DPF for VFR = (20/50)-100 = 40%
DPF for IFR = (15/34)-100 = 44%
8. Determine Average Delay. Using figure 3-69 (illustrated), the delay fac-
tors {columns 12 and 14), and the demand profile factors (column 15), determine the

average delay to an arriving and a departing aircraft for VFR and IFR conditions and
enter in column 16 and 17.

12
10
2 _ 8
o
E “
BE iidras
- ikt
= 4 DENAND PROFILE FACTOR-HZ LT
: I'T hh" 1
2 '--l—ldt 1T "-‘L%‘A“:
1 T
" T T u an
- -
; sl
0 0.2 0.4 0.6 0.8 1.0
BELAY FACTOR
Filouee 3-69, AVERAGE ALRCRAFY DELAY IN AN HOUR,

Pilaure A2-A. “*aurly delay (cont.)
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9. Hourly Delay. Calculate the hourly delay using the following equation and
enter in column 18,

Hourly delay = Hourly demand [(% arrivals-average arrival delay)
+ (% departures-average departure delay)]

Delay in VFR = 50 £(0.45°1.3)+{0.55+0.95)}= 55 minutes

Delay in IFR = 34 [(0.55+2.8)+(0.45+0.06))= 53 minutes

Dasand
Arrival Pels t Frotila § Avar. Delsy Bouzly
foia Trete s

%lnﬂgﬁ Dunand [ Nl;"a Peroent :l l:'m oos % Taotor !ﬂmhll Celay
T e e e Y e L M S 0
\L} 43|85 89 50| 20 Js6| 45 |62 ).95] 53] 78] a4 %0 |1.3] 95] 55

43 3} 51 3 15 .67 55 91 h.oo| .67 JAT7] o3 4 | 2.9| .60 5%

Work sheet for hourly delay.

10. Conclusion. Because the demand is significantly less than capacity, and the
scheduled airline operations are reasonably constant in VFR or IFR weather conditions,
there is little difference in the minutes of delay experienced in the typical VFR or

I¥R hour.

Figure A2-6. Hourly delay (cont.)
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EXAMPLE 7. Determine the daily delay in VPR conditions for the example airport.

The hourly demand for a typical VFR day is as plotted. Demand is always less than
capacity. For demands of 11 to 44 operations per hour, arrivals equal departures.
For demands over 44 operations per hour, the arrival rate drops to 45 percent. Noise

abatement practices limit the airport to the use of one runway from 10:00 pm to 7:00
am.

=R rooBRRREEREREET ST EESRNER

ot

TIE ( 24 Hour Clock )

Histograph of daily demand

SOLUTION: The work sheet on page 18 illustrates one method of recording data.

l. Calculate Capacities. Calculated runway capacities for the different
operating conditions are illustrated below. Assumptions were made for demand,
aircraft mix, and percent of touch and go's for the first four operating conditions.
Data from example 1 are used for the fifth operating condition.

o I N PO | Y O |- T N =
| Pigure Wo. | Aircraft Induz tiv Qo R te | Base L 00)
o R R e e e S e
11=15| '\z 1] s 23kr5] 2] o] 2 50 5 [30]45]|60 1t |03 [1.ou] 85| o2
11+15 a ol wolss] sl o] s " 20 In | |n t 108 |1.08| .85 o7
20- 8] w 25 |3si30) of 0 u 10_qn fo |n 2 |102 jr.03] 92| o7
o 50 |27 db2] 1] 45 50 8 o Jn|» o {onl1,03] 92| 8
45+ 3| 27 26 120]50] 4] 62 55 12 |zofus|60 2|88 |1.068] .94 2]

Work sheet for hourly capacity,

Pigure A2-7., Daily delay, D/C ratio equal or less than 1.00
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2. Calculate Hourly Delay. The hourly runway delay calculations of example 6
are repeated 24 times to develop average arrival and departure delays per aircraft
and the minutes of delay for each hour. Assume the demand is fairly uniform so that
the DPF (column 11) is 25 when the demand is less than 10 operations per hour. When
the demand is 10 or more, the DPF is 40. PForty percent of the operations ccocur in a
15 minute period whenever the demand is 10 or more.

Arrival Delay | Depart. t!_i‘ny_1 Delay [ Aver. Delay | Hourly
— Y V- Mix |Tndex | Factor | Index | Factor | Pactor | (Minutes Dolay
) S S i e S B At W A O O 2 O S R

24100-01100 1 ) g2 011 0 0 0 0 0 0 0 0 o]
01100-02:00 0 - - - - - - - - - - -
02:00-03:00 " - - |- U - - - - | - -
03:00-04¢60 " - - | - -1 - - - - - - -
04:00-03100 0] - - - - - - - - - -
05100-06:00 3 92 0318 0 641 .02 .50 01 ] 25 0 o
06:00-07100 10 92 RTR - 64| .07 |.50 06 | 40 05| .05 1
07100-08,00 20 97 |.21]30 |toof .22 ]63 | J3) * {.30]5] 4
08,00-09:00 39 89 | .48 |u5 |1.00| .44 )65 | .29]  |.95|.50]| 28
09100-10100 4s n t.sile2 | .95] 481.78 | .37 " f1.10f .801! 42
10i8ea%0 33 { 8 !.37]30 |1.00 37863 ] 23] * |.70] .35} 17
11100-12500 5| 97 | .26] » n| 26| v A6 v | .uof L20l 7
12100-13:100 25 97 | .26] v | 26 ] 6 v | W40l L20] 7
13100-14100 30 89 Sl o o { 34} .21 " B0k .30 ] 14
14100-15:00 32 n f 36130 |1.00f 361,63 | .23] " ) .65] 35| 16
15100~16100 s " .51 [ 62 .95 .48].78 .39 » J1.10] 8o 42
16:08=-1T100 50 n .56 1 [} .53 " a4 N 1.%0] .95 55
17:00-18:00 48 " .54 | 62 .05 .511].78 A3 " 11,20] .90| 50
19200-19300 38 89 L3145 11.00] J43].65 281 n 90| J40] 25
19:00-20:00 17 97 | .18 s vl 481,631 a9 " | .25 .51 4
20100-21100 10 " L0 " "] .00 " .06 " 05 .05 1
21:00-22:00 10 97 .10) 5 |1.00] .10].63 .06 ] 40 +05] .05 1
22:00-23100 | 6 92 07 2 B4 .04 ] .50 L0 ] 25 1] 0 s}
2330024190 4 g2 o4 o) .64 .031].50 02| 25 o o 0

vaily Delay | 295

Work sheet for daily runway delay.

3. Total Delay. Sum the hourly delays, i.e. 295 minutes.

4. Conclusion. The 295 minutes of delay for the day is influenced by sche-
duling practices within the hour.

Figure A2-7. Daily delay, D/C ratio equal or less than 1.00 (cont.)
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EXAMPLE 8. Determine the daily delay in VFR conditions if the example alrport
closes the north-south runway and the demand during the 3:00 PM to 6:00 PM time
period is increased to exceed the runways capacity.

BN RN EREETEESINERETIRERG:

®

0 2 4 6 8 10 12 h 16 18 20 22 24
TIME { 24 Hour Clock )

Histograph of daily demand.
SOLUTION: The work sheet on page 21 illustrate one method of recording data.

1. Identify Saturated Time Periods:

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

Capaciey ix Touch :;’ tea| mee mﬂ,
| Plguce Wo. | Atrerafe mix lnd:: An:nll ul‘lb llu:v; m_ur l;.n n:m r.:m g?:!'
'B’M' JI'"‘“‘?'JT':!"‘%H e 11 Il ¥ SO I  § TR L] 7 . -
11-15 113 4olss] sf of s 50 20 | 30] 45| 60 1 97 1.10] .86 92
2035 nlon 35135]30] of 30 50 10 | n] w - i | 1.04) .93 69
-t r nia ol27isz] 1] us 35 8 n] ol u v 165 11.04] .93] 63
B5-50 \ n " 26l20l50] 4] 62 " 12 ol I I vo162 11.10] .91 62
51-59 wilnm 21117k59| 3| 68 " 10 b I vo16r [1.08] . 58
L4
b 113 201562l 3] 1 5 9 {wolusiéo]l {2 Is8 {1.08) 911 ss

Work sheet for capacity.

Figure A2-8. Daily delay when D/C ratio is greater than 1.00
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b. Identify Saturated Period. Compare calculated capacities to the demand
histograph. The time period from initial overload through recovery (15:00 to 20:00)
is the saturated period.

Overload | Cummulative
PTime Period |Demand | Capacity | (Recovery) Overload
14:00-15:00 32 69 0 0
15:00-16300 61 55 6 6
16:00-17:00 65 55 10 16
17:00-18:00 60 55 5 21
18:00-19:00 ch: 55 (17) 4
19:00-20:00 17 55 {4) 0
20:00-21:00 10 92 0 0

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

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

b. AD/C Ratio. Caloulate the RAD/C ratlo for the overload period and enter
in column 5.

o 61465460 _ 186 _ ; ;3

AD/C = £5iE5+55 165

c. Percent Arrivals. Given as 45%.

d. Delay Indices. Obtain ADI and DDI from figure 3-71 and enter in
golumns 7 and 9.

ADI at 40% = 0.74 DDI at 408 = 1.00
. 50% = 0.83 - 50% = 1.00
. 45% = 0,78 " 45% = 1.00

e. Arrival and Departure Delay Factors. Calculate ADF and DDF for the
gaturated period by multiplying ADI and DDI by the AD/C ratio and enter in columns 8
and 10,

ADP = 0.78-1.13 = 0,88
DDF = 1,00:1.13 = 1,13

f. Average Delays. Determine average delay from figure 3-70 for a 3-hour
overload phase and entered in columns 12 and 13.

Pigure A2-8, Daily delay when D/C ratio is greater than 1,00 (cont.)
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9. Saturated Period Delay. Calculate the saturated period (DTS) delay and
enter in column 14,

DTS = (61+65+60+38+17) (45+4.9+(100-45) +13.7) /100

= 241(974.0) /100
= 2,347 mimutes of delay

3. Hourly Delays Unsaturated Periods. Calculate hourly delays for the
unsaturated periods (24:00 to 15:00 and 20:00 to 24 :00) as in example 6.

Arrival Delay | Depact. Dela Delay | Aver. Delay [ Rourly
1 D, Mix indax mé‘ x Wu" Factor | (Mirutes) | Delay
e o crrconte o e W el el o A
24100-01100 1 92 - - - - - - - - - -
01100-02/00 o " - |- -1 - -1 - - -] - -
02100-03:00 0 " - - - - - - - - - -
03:00-04100 0 " - - - - - - - - - -
04:00-03200 0 " - - - - - - - - - -
05+00-06+00 3 nJ.03] 51 .65),02 ] .500,02 1% !o.0]o0.0 0
08100-07:00 10 92 .11 5| .65] .07 | .50}.06 " 0.1] 0.0 1
97100-08:00 20 69 |.29] 30 | .70§ .20 | .52] .15 " 0.2]0.2 L)
obuoo-0900|, [ 35 | 63 |.620 45| .72) .45 ] .68f.0 | » [1.0l08] 35
08400-10:00 45 62 | .73t 62 | 671 .49 | .74].54 " 1.0 1.4 1 57
10400-11100 33 69 A8 | 30 | 70| 38 | .56 .27 #  10.6] 0.4 17
11400-12400 25 w3 ") il ] 5219 " |0.4]0.2 8
12100-13400 25 v 36| | | .25 .52].19 * lo.s]o.2 8
13500~14100 30 ] i3 " L 30 .53 _g} n 0.5] 0.3 12
14100-13:00 32 69 | .46 | 30| .70] 32| .56].26 |40 Jo.6]o.4] 16
15:00-16160 61 55 =) D)
16100-17160 65 | v .13l 70| .78] .88 [1.00 k.13 | ho Mu.ohz.7 |27
17:00-10100 60 L
1840019100 38 "
19:00-30400 17 55 L
2050031100 10 92 .11 5f.65] .07 .50].06 | 40 |o0.1]0.0 1
21100-22100 10 " R " "] .07 v |06 " 0.1} 0,0 1
22:00+33100 6 " .07 " "] .05 " |,04 " |0.0] 0.0 0
23100-24100 y 92 O 5(] .65] .03 | .50 ] .02 4 |o.0] 0.0 o
I Pally Delay | 2507

Work sheet for daily delay when D/C ratio is greater than 1.00.

4. Daily Delay. Sum the hourly delays for the saturated and unsaturated
periods, i.e. 2,507 minutes.

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

Figure A2-8. Daily delay when D/C ratio is greater than 1.00 (cont.)
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EXAMPLE 9. Determine the annual runway delay for the example airport, assuming 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 month.

BOLUTION: The work sheet on page 25 illustrates one method of recording data.
NOTR: Use procedures illustrated in examples 7 and 8 to determine the delays for

VPR and IFR days. To allow for seasonal variations of demand, 24 representative
days are uged, i.e., a VFR and an IFR day for each calender month.

1, Distribute Demands. Distribute the annual demand of 153,000 operations to
representative daily demande as follows:

a. Distribute to Months., Distribute annual demand to the 12 calendar
months and enter in column 3. Use historical data when available.

b. Distribute to Days. Monthly demand is uniformly distributed over the
days of the month and entered in column 4.

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

2. Devel resentative Days Demands. Adjust average day demand to representative
day demands to acocount for differences in VFR and IFR operations, as followss:

a. Percent IFR Weather. From historical records, determine the percent of
the time that IFR (and PVC) weather conditions prevail in each of the months and
enter in column 6.

January: 18% IFR weather
82&% VFR weather

b. Number of Representative Days. Convert percentages of VFR and IFR weather
to days and enter results in column 7.

January: 31 days-82% VFR weather = 25.4 VFR days
31 days-18% IFR weather = 5.6 IFR days

¢, Percent IFR Demand. The IFR demand is 68% of VFR demand.

d. Representative Day Demands. Calculate daily demand as follows and
enter in column 8.

100375 - 37500

T00-18(1-68/100) - 94,24 - -°° VPR ops/day

January:

398.68/100 = 271 IFR ops/day

Pigure A2-9. Annual delay
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3. Develop Hourly Demand for Representative Days. From historical data,
determine the percentage of daily operations occuring in each hour of the day. The

percentage of demand for each hour is assumed to be the same for each representative
day whether it is an IFR or VFR day. A work sheet, similar 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
illustrate ow using the procedures of examples 7 and 8. Enter calculated delays
in column 9.

|Arzival Delay | Depare, Delay | Oelay | Avec. Delay | Bourly
O PP~ 5 o v oo el il el Il e P
1 F] 3 4 ""?L'u%““"i"‘"'i—_?—‘ﬁ— 1 I

24400-01100 1 - - - - - - - - - - -
01100-02400 0 - - - - - - - - - - -
02100-03100 o - - - - - - - - - - -
02100-04100 o - - - - - - - - - - -
04:00-05100 0 - - - - - - - - - - -
03:00-08:00 2 - - - - - - - - - - -
08:00-07400 8 - - - - - - - - w | - 1
07:00-08100 16 | 97 4615 1.00f .16 ] 62) .10 40 J.,15].10] 2
08:00-89100 31 | 97 32 130 " ]l.32].63) L20) ¢ 55] .25 1 12
09100-10100 37 | 89 L2 145 o421 650 27] » 1.85).50¢ 23
10100-11:00 27 97 .28 |30 w1 .28 .63] .18 " 40 .20 8
11:00-12100 20 " .21 f " .21 u 13 " 0] .10 i1
12100-13:00 20 " .21 " " .21 " .13 L 30l .10 4
13400-14:00 24 ] .25 " " .25 " .16 " 351 .15 6
1410018000 26 | o7, 1.27d30 | .27 .63 17| v l.40l. 15} 7
13:100-14400 37 | 8 |.u2las | | w2l 65] 27| « [.85]| .40 23
16:100-17:00 k4 " A6 a6 0| 3] ¢ kool s | 3
17:00-18:%0 » | & b a5 "yl 65) 29 v |.90) .45 26
18:100-19100 3 | 97 32130 | 1 .32t 631 .20 » |.g5f .25 92
1916020100 i | 97 LA%1 5 [1.00f 8| 62] .09 ] 4o .10} .10 1
20300-21100 8 - - - - - - - - - - 1
21400-22100 8 - - - - - - - - - - 1
22:00-23100 5 - - - - = - = = - - 1
23300-24100 3 - - - - - - - - - - -

Daily Delay 163

Generally, it is not necessary to calculate delay for very low levels of demand., 1In

this example, a one minute delay was assumed for demands between 5 to 10 operations
per hour.

Figure A2-9. Annual runway delay (cont.)
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Annual delay (cont.)

Figure A2-9.
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5. Monthly Delay. The delay for each representative VFR and IFR day is multi-

plied by the number of representative days and entered in column 10. Total monthly
delay is entered in column 1ll.

6. Annual Delay. Sum monthly delays to obtain annual delay.

Demand} Ava. Monthly Delay

No. per | vaily Percent Representative Day(s) (ninutes)

Month| Days| Month | Demand| Weather | Occur.| No. of Days Demand Delay | VFR/IFR Total
1 2 3 4 5 6 | 7 9 10 1

Jan. | 31 | 1,631 | 378 VIR 82 5.4 ase 163 4,140
IFR 18 5.6 m 16 650 4,790
Feb | 28 | 10,926 | 390 vFR 80 22,4 414 185 4,144 :
IFR 20 5.6 282 130 728 4,872

Mar. |31 |.12,561 | 405 VFR 85 26.4 430 199 5,254
IPR 15 4.6 292 146 146 5,926

ape. | 30 | 12,096 | 403 VIR 87 26.1 428 193 5,037
IPR n 3.9 29 145 566 5,603

my |31 [12,756 { au VIR %0 7.9 436 201 5,608
IPR 10 3.1 296 148 459 6,067

June | 30 ]| 13,508 | 450 VIR 92 27.6 478 276 7,673
19R 8 2.4 32s 195 468 8,141

July [ 31 | 13,832 | 446 _ VPR 95 29.4 473 270 7,938
1R 5 1.6 22 190 304 8,242

Mg. |31 |15,227 | 491 VFR 98 30.4 521 ° 355 | 10,792
1PR 2 0.6 354 251 152 10,943

Bep. | 30 |} 22,456 | 415 VPR 98 29.4 40 209 6,145
IFR 2 0.6 299 150 90 6,235

Oct., |31 | 23,119 | 423 VFR 96 29.8 499 225 6,705
IrR 4 1.2 305 162 194 6,899

Hov. | 30 | 12,456 | 415 VER 90 27.0 440 209 5,643
IFR 10 3.0 299 150 450 6,093

Dec, | 31 | 12,432 | 402 VFR 85 26,3 426 192 5,050
IFR 15 4.7 290 143 672 5,722

VFR | 74,129
TOTALS s IFR 5,404 79,533

Work sheet for annual delay.

7. Conclusion. Variations in demand contribute more to the 79,533 minutes of
delay than weather, as can be seen in the difference between VFR delays and IFR
delays for any month.

Pigure A2-9. Annual delay (cont.)
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EXAMPLE 10, Determine the hourly demand that results in an average departure delay
of 0.5 minutes in VFR conditions. The demand profile factor is 40, the runway capa-
city is 89, the mix index is 62, and the arrival rate is 45 percent.

SOLUTION: Use a trial demand and compute the associated delay. Repeat for a
refined demand closer to the target delay. Plotting the calculated demand--delay
values on a graph will expedite the procedure.

1. Plot Known Point. From example 6, the average departure delay in VFR con-
ditions is 0.95 minutes when the demand is 50 operations per hour. Plot this point,

2. Calculate and Plot a Second Demand--Delay. Select a second demand, calcu-
late the delay, and plot the point,

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

b. The demand to capacity ratio is 25/89 or 0.28.

¢. From figure 3-85, the departure delay index is 0.75.

d. The departure delay factor is 0.75+0.28 or 0.21.

e. From figure 3-6_9, the average delay to a departure is 0.22 minutes.

£. Plot the point and connect the two points.
1.0

0.9 ..... "-"---"--'“""---‘-*‘*"y
0.8
ey
3 007 /
2 o6 /
43 o~
“a
B'E 0.5 |y s o
7
4 o. .
(1]
;:.f 0.3 /
[
= 0.2 { r
0.0 ] ¢|

15 20 25 30 35 U0 45 50 55
Demand (Operations/Hour)

Demand versus delay graph.

Figure A2-10. Hourly demand at a specified level of delay
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3. Graphic Delay Demand. The 0.5 minute delay line intersects the plotted
line at a demand of 34 operations per hour. :

4. Check Graphic Derived Demand. Calculate and plot the graphically derived
demand,

a. The demand is 34 operations per hour.

b. The demand to capacity ratio is 34/89 or 0.38.

¢. The departure delay index is 0.75.

d. The departure delay factor is 0.75-0.38 or 0.285; say 0.29.
e. Prom figure 3-69, average departure delay is 0.5 minutes.

5. Conclusion. Limiting the demand to 34 operations per hour meets the
average delay of 0.5 minutes per departing aircraft.

Figure A2-10. Hourly demand at a specified level of delay (cont.)
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APPENDIX 3., EXAMPLES APPLYING CHAPTER 4 CALCULATIONS
1. GENERAL. The examples in this appendix illustrate applications of chapter 4
capacity calculations with portiona of the appropriate figures reproduced in the
examples.
2, EXAMPLES. Pour examples, figures A3-l1 through A3-4, follow:
a. Hourly capacity in PVC condition (figure A3-l),
b. Hourly capacity in the absence of radar coverage or ILS (figure A3-2),

c. Hourly capacity of parallel runway airport with one runway restricted to
small aircraft (figure A3-3),

d. Hourly capacity of a single runway airport used exclusively by small
aircraft that lacks radar or ILS (figure A3-4).
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LE 1. Determine the capacity of the example airport in PVC conditions. Opera-
are limited to the N-8 runway. Hourly demand consists of 25 Class C and two
D alrcraft with a 55 percent arrival rate.

rONs

L. Capacity Pigure. From figure 4-1 (illustrated), the runway-use configura=-
is diagram No. 1, and the figure for determining capacity is No. 4-2.

_ Pigure No. for Capacity
Poor Restricted
Diag. | RPunway Spacing Visibility | Inoperative | Runway-use

Runway-use Diagram Ro. {(8) in feet Conditions Navaids VIR IFR
o ez |, BA 42 415 - -
[——— | -
= 2a | 700 to 2499 43 16 _ .
====——=nrd~ | 25 | 2500 oz more -4
[

. Mix Index. For 25 Class C aircraft and 2 by Class D aircraft, the mix
is:

(25/27) + 3(2/27) = 93 + 3(7) or 114

'« Percent Arrivals. 55 percent.

Figure A3-1l. Hourly capacity in PVC conditions
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4. Hourly Capacity. ¥Prom figure 4-2 (illustrated), the airport capacity 1
operations per hour. :

CAPMITY 1N PVC

W 60 80 100 120 10T
MIX INDEX == PERCENT (Ce3D)

'Fiéuna 4-2, HOURLY CAPACITY OF RUNWAY-USE
DIAGRAN NO, 1,

5. Conclusion. Under these conditions, the airport loses 10 percent of ite
capacity when the weather deteriorates from IFR to PVC conditions.

Figure A3-l. BHourly capacity in PVC conditions (cont.)
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LE 2, Determine the IFR capacity of the example airport when the glide slope
on of the IL8 is inoperative, radar coverage is out, and a circling approach is
Demand consists of 25 Class C and 2 Class D aircraft.

LoHs

L. Capacity Figure. PFrom figure 4-~1 (illustrated), the runway-use configura-
is diagram No. 44 & 47 and the figure for Jdetermining capacity is No. 4-15.

Poor Bestrioted

Diag. | Runwvay Spaoing |Visibility | Inoperative | Rinway-use
Runway-use Diagram Ho. {8) in feet Conditions Ravaids VIR IFR
)-)-m)-)- 1 KA 4= 2 4-15 - -
[——————] -
- 3 2a 70 to 2499 | 43 4-16 - -
- 2 V. , , -~
X{£e) Jy(fe)
“ 43548 0 to ] 4-12
Ay 1599
Y v 44667 [ 2000 to | to €13 415 - -
s 4999
45848 | 5000 to {8000 4-14
— 8000

2. Inoperative Aid. The radar and glide slope are out and a circling approach
.,

3, Mix Index. Por 25 Clasa C and 2 Class D aircraft, the mix index is:

(25/27)+3(2/27) = 93+43(7) = 114

Pigure A3-2, Hourly capacity in the absence of radar coverage or ILS
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4. Hourly Capacity. From figure 4-15 (illuatrated), the airport capacity
26 operations per hour.

FIGURE A3-2A. FIGURE A3-2B.
HOURLY CAPACITY IN RADAR ENVIRONMENT HOURLY CAPACITY iN NONRADAR ENVIRONMENT

BBS?

HOURLY CAPACITY

)
£
=

MIX IMDEX -- PERCENT (C+3D) MIX INDEX -~ PERCENT (C+3D)

Fioure 415, HOURLY CAPACITY OF RUNNAY-USE DIAGRAN NOS. 1, 4354,

5. Conclusion. Airport capacity is limited to 26 operations per hour when
glide slope portion of the ILS or radar are inoperative and a circling approach
used. With radar coverage, the airport capacity is 40 operations per hour.

Figure A3-2. Hourly capacity in the absence of radar coverage or ILS (cont.)
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LE 3. Determine the VFR hourly capacity of the runway configuration depicted
when one runway is used only by Class A and B aircraft. Hourly demand con-
of 20% Class A, 15% Class B, 55% Class C, and 10% Class D alrcraft with a 50

nt arrival rate.

T 1
C ]
A & B Aircraft Only T '
3,000"

1_;11 Aireraft (4, B, C, & D) _L _
CSese

TON:

1. Capacity Figure. From figure 4-1 {illustrated), the runway-use configura-
is diagram No. 11 and the figure for determining capacity is No. 4-18.

\

Pigure No. for Capacity -
Poor Bestricted
Diag. | Runway Spacing |Visibility | Inoperative { Runway-ume
Runway-use Diagram No. (8) in feet Conditions Kavaids VIR R

,_’_ «&:»—-}- 9 700 to 2499 4- 3 4-17
10 2500 to 2999 4= 9 4-16 -

3 11 3000 to 429 4=10 4-18
) e— )~ [<12~] 3300 cr more TI1 KX

2. Mix Index. For 55% Class C and 10% Class D aircraft, the mix index is:

55 + 3(10) = 85

3. Percent Arrivals. 50 percent.

2 A3-3, Hourly capacity of parallel runway airport with one runway restricted
to emall aircraft
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4. Hourly Capacity. From figure 4-18 (illustrated), the airport capacity
83 operations per hour.

RUNNAY RESTRICTED USE IN VIFR

/- » PERCENT ARRIVALS

40

20 1
!"ﬁl %060 80 100 120 140 160 120
RIX INDEX -~ PERCENT (C+3D)

F1GURE 8-18. HOURLY CAPACITY OF RUNNAY-USE
DIAGRAM KOs, 10, 11, 12,

5. Conclusion. The capacity of a single runway under these conditions is
operations per hour. The capacity of full-length, parallel, unrestricted runwaj
is 115 operations per hour. The capacity of parallel runways when one is limite
use by small aircraft is 83 operations per hour.

Figure A3-3. Hourly capacity of parallel runway airport with one runway restric
to small aircraft {(cont.)
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LE 4. Determine the hourly capacity in VFR and IFR conditions of the runway-

ay configuration depicted below. The airport is used exclusively by small
8 A and B) aircraft and there is no radar coverage or ILS facility. Arrivals’
ally equal departures, and touch and go's approach the 20 percent level,

PION:

1. Airport Configuration. From figure 4-26 (illustrated), identify the runway-
may configuration that best represents the airport.

2. Percent Touch-and-Go. 20 percent.

3. Hourly Capacity. From figure 4-26, the range of VFR and IFR hourly capacity

) to 72 operations, and 20 to 24 cperations, respectively.

4, Conclusion. The airport

ja— WORLY GAKCLTY bR Ry
i AN COFLTIE FERENT TO0C-WI40 | CAMCTTY
, TRE [Anw] Wi
- - - COMEATIENL PR MOVR )
- -]
1 ﬂﬂ & ljil Hrh{Uos|nwa
e - - -
H d] [h!elJ_f] “[.Jﬂ"ssun LR IREY)
- -
- - 3
] d.] é [i] On%|Hur|[nan
- b -
s
] E" ‘1! eﬂ—’ nrnvienwoens
-
] ? Tl |[Swl| DN
- - -
o
' ‘ﬁ Ljﬂ——‘ ‘—[ﬂl WoR{RwR DN
- - -
’ L ”} Le J in - ﬂ .’
m 1] Gl
LR«
[
o TRITMY
@ MSIN MR
- DINECYEDN OF OPERATION
TURAKURD

is able to accomodate 59 to 72 coperations per hour
'R conditions and 20 to 24 operations per hour in IFR conditions.

re Al=-4.

aircraft that lacks radar or ILS.

Hourly capacity of a single runway airport used exclusively by small
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APPENDIX 4. GLOSSARY OF SYMBOLS/TERMS

$(C+3D) = mix index = the percent of Class C aircraft plus 3 times the percen
Class D aircraft

$IFR = percent of the time that IFR and PVC operating conditions prevail
$IFR demand = 100 (IFR demand)/(VFR demand) '
A = number of arriving aircraft in the hour

AD/C = average demand-capacity ratio = (the sum of the hourly demands during
overload phase)/(the sum of the hourly capacities during the owerload

ADF = arrival delay factor = ADI+(D/C) or ADI+(AD/C) {overload phase]
Ar:\I = arrival delay index (figures 3-2 and 3-71 through 3-102)
Annual capacity = ASV

ASV = annual service volume = C,°D‘H or (figure 2-1) [approximate)
C* = hourly capacity base (figures 3-2 through 3-65)

Ci = hourly capacity for each runway-use configuration (C; through Cn)
Clasas A aircraft = single-engined small aircraft (table 1-1)

Class B aircraft = multi-engined small aircraft (table 1-1)

Class C aircraft = large aircraft (table 1-1)

Class D ai;craft = heavy aircraft (table 1-1)

Cw * weighted hourly capacity =
(P1+Cy Wy + P°Cp*Wy +..ut PpoCpeWp) /(P W] + PaeWa +...t Ppily)

D = demand ratio = (annual demand)/(average daily demand during the peak mout!
(table 3-2) [typical)

DA = number of departing aircraft in the hour

DAH = average delay per aircraft (figure 2-2) [approximate}

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) [saturated period)
DASD » average delay per departure (figure 3-70) {saturated period)
D/C = demand-capacity ratio = (hourly demand)/(hourly capacity)

DDF = departure delay factor = DDI-(D/C) or DDI*(AD/C) {foverload phase)

DDI = departure delay index (figures 3-2 and 3-71 through 3~102)
DPF = demand profile factor = 100-Q/HD
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DTH = hourly delay = HD+{PA-DAHA + (100-PA) *DAHD) /100 or HD*DAH [approximate]

DIS = delay in saturated period =
(HD; +HD+. . . +BDy,) * (PAS -DASM-(IOD-PAS) «DASD) /100

B = exit factor (figure 3-2 through 3-65)
G* = hourly gate capacity base (figure 3-68)

H = demand ratio = (average daily demand)/(average peak hour demand during the
peak month) or (table 3-2) {typicall)

HD = hourly demand on the runway component

HD; = hourly demand on the runway component during hours 1 through n of the
saturated period

Hourly capacity of gates = G*:8+N (figure 3-68)

Hourly capacity of runway component = C*-T-B or (figures 4-1 through 4-26) ([special
applications}, or (figure 2-1) {fapproximate)

Hourly capacity of taxiway crossing an active runway (figures 3-66 and 3-67)
Hourly delay on runway component = DTH

IPR demand = VFR demand * RIFR demand/100

N = number of gates

PA = percent arrivals = 100+ (A+k(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))

Py = percent of the time each runway-use configuration is in use (Pj through Pp)
PVC = poor visibility and ceiling = lower end of IFR conditions

Q = peak 15-minute demand on the runway compoment

R = gate occupancy ratio = (average gate occupancy time of widebodied
aircraft)/(average gate occupancy time of non-widebodied aircraft)

8 = factor for gate size (figure 3-68)

T = touch and go factor (figures 3-2 through 3-65)

TG = number of touch and go's in the hour

Type 1 gate = a gate that is capable of accommodating all aircraft

Type 2 gate = a gate that will accommodate only non-widebodied aircraft
VFR demand = (average day demand)/(1-SIFR(1-8IFR demand/100)/100)

Wy = ASV weighting factor for each runway-use configuration (W; through W)
(table 3-1)
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APPENDIX S. BLANK FORMS
Figure AS-1. Hourly capacity, ASV, delay for long range planning .
Figure A5-2. Hourly capacity runway component

Figure A5-3. Hourly capacity taxiway coponent

Figure AS5-4. Hourly capacity gate group component

Figure A5-5. Ailirport hourly capacity

Figure AS-6. Annual service volume

Figure AS5-7. Hourly delay

Figure A5-8. Dailly delay

Figure A5-9, Tabulation hourly demand for representative days
Figure A5-10. Hourly delay, different demands

Figure A5-11l. Annual delay

1 {and 2)



AC 150/5060-5

9/23/83

Appendix 5

Hourly capacity, ASV, delay for long range planning
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Demand Ratio

Component Quotient

Hourly | Hourly | Componet Demand | Component Capacity -
Component Capacity i Demand | Runway Demand Demand Ratio '
1 2 3 4 5

Figure A5-5.

Airport hourly capacity

11 (and 12)
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Annual service volume

Figure AS5-6.
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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 (000)
Demand Dia%ram No. VFRIIFR |SA 8B | 8C| 8D | 8(C+3D) % % Location No. C* T E C*-T-E
3 T | 5 6] 7] 81 0 10 11 12 13 14 15 | 16 17 18
Figure A5-10. Hourly delay, different demands
21 (and 22)
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