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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. Thia publication cancels the following Federal 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with improvements in air traffic control (ATC) practices have outdated capacity
caloulations 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 ocour 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. Bince 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 occur 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. PAA-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-AQ32 475,

ool . A

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

1-1. GENERAL. Hourly 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 alrport 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. S8ince airport
and airport component hourly capacities vary throughout the day due to variations in
runway use, asircraft mix, ATC rules, eto., 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 containes calculations for computing airport capacity,
annval service volume (ASV), and aircraft delay for long range evaluations.

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

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

(i1) Airports without radar coverage and/or an instrument landing
systen (ILS).

(i11) Afrports with parallel runways when one runway is limited to use
by small aircraft.

{5) Chapter 5 identifies computer models which may be used to further
rafine runway capacity and ajrcraft delay analyses.

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

¢. Units. 8ince 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 taxjways, 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 1-1
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¢. 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, €, and D). Table 1-1 iden-
tifies physical aspects of the four aircraft classes and their relationship to terms
used in the wake turbulence standards.

Table 1-1. Alrcraft classifications

Aircraft | Max. Cert. 7.0. Number Wake Turbulence
Classa Weight (1lbs) Erngines | Classification
A 8ingle
12,500 or less Small (S)
B Milti
C 12,500 - 300,000 Maled Large (L)
D aver 300,000 Malti Beavy {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 Vigibllity. For purposes of this AC, the terms VFR, IFR, and
PVC are used as measures relating to the following ceilings and visibilities.

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

(2) Instrument £fllght 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
celling is less than 500 feet and/or the visibility is less than one statute mile.

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

Chap 1
Par 1-2
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f. Demand. Demand is the magnitude of aircraft operations to be 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. 1It 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)

Percent arrivals = A+DA+(T5G)

x 100, where

A = number of arriving aircraft in the hour
DA = number of departing ailrcraft 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)

Percent touch and go's = 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

Touch and go operations are normally associated with f£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
detericrate.

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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1-4. CAPACITY, DEMAND, DELAY RELATIONSHIPS. As demand approaches capacity, indivi-
dual aircraft delay is increased. Succegsive hourly demands exceeding the hourly
capacity result in unacceptable delays. When the hourly demand is less than the
hourly capacity, aircraft delays will still occur if the demand within a portion of
the 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 1-4
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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. Bourly 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.8,.
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 is 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 problems,

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 egquipped with
an ILS and has the necessary ATC facilities and services to carry out operations in
& 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

Faap,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 2-1, 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 18 specified, the
direction of operation is not critical. Runway-use configurations 14 through 19
indicate by dashed lines the limit of the range of runway orientation. For airports
having three or more runway orientations (consider parallel runways as one runway
orientation), identify the two-runway orientation that is operated most frequently.
To adjust for staggered 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. BEstimate annual demand ueing current or historical information or projec~
tions of future traffic.

b. Calculate the ratio of annuval 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 aircraft,

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. | ]
2.

I l
700" to 2499+
A )
3. = \
2500*'* to 4299
_.!.__':_ . |
4, ——l-u.!_-;. 1
4300" +
X 1
5 . "T‘—‘—"" I |

700" to 24%9°

700' to 2499°
. A— ]

Mix Index
% (C+3D)

21
51
81
121

21
51
81
122

21
51
81
121

21
51
81
121

0
21
51
81

121

to 20
to 50
to 80
to 120
to 180

to 20
to 50
to 80
to 120
to 180

to 20
to 50
to 80
to 120
to 180

to 20
to 50
to 80
to 120
to 180

to 20
te 50
to 80
to 120
to 180

Hourly
Capacity
Ops/Hr
VFR 1IFR
98 59
4 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
149 790
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.

Pigure 2-1. Capacity and ASV for long range planning

Chap 2
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Hourly Annual
Capacity Bervice

Mix Index Ops/Hr Volume
. Runway-use Configuration % (C+3D) VFR IFR Ops/Y¥r
. 5= ] 0Oto 20 295 62 385,000
700, to 2499 21 to 50 219 63 310,000
‘*‘“*'" 3 51 to 80 184 65 290,000
2500' to 3499’ 81 to 120 161 70 315,000
A= 1 121 to 180 146 75 385,000
. = Y 0to 20 295 119 625,000
700 to 2499° 21 to 50 219 114 475,000
+—&= 1 51 to 80 184 111 455,000
3500' + 8l to 120 161 117 510,000
121 to 180 146 120 645,000
—‘-—I-_— X '
B sy |
. 700**to 2499° 0to 20 394 119 715,000
~S-4= ) 21 to 50 290 114 550,000
3500' + 51 to 80 242 111 515,000
N == ] 81 to 120 210 117 565,000
700* to 2499° 121 to 180 189 120 675,000
_L"“‘-‘:“ 1
N
f 3 0 to 20 98 59 230,000
21 to S0 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
N\
45::>\ 0to 20 197 59 355,000
.= y 21 to 50 145 57 275,000
7001 to 2499'% N\ 51 to 80 121 56 260,000
B = ] 81 to 120 105 59 285,000

- ‘\Q§§> 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 plannixig (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. 32 0to 20 197 62 355,000
21 to 50 149 63 285,000

2500'* to 4299° : 51 to 80 126 65 275,000
A - x| 8l to 120 111 70 300,000

‘\::> 121 to 180 103 75 365,000

N

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

4300 + 51 to 80 126 111 305,000
Y 8l to 120 111 105 315,000

& 1 121 to 180 103 99 370,000

N
13. D 0to 20 197 59 355,000

‘ 21 to 50 147 57 275,000
700" to 2499' ; \: 51 to 80 145 56 270,000

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

“700° to 2499

14, 0 to 20 150 59 270,000
21 o 50 108 57 225,000
51 to 80 85 56 220,000
81 to 120 77 59 225,000
121 to 180 73 60 265,000
15. 0 to 20 132 59 260,000
21l to 50 99 57 220,000
51 to 80 82 56 215,000
81 to 120 n 59 225,000
121 to 180 73 60 265,000
N
NN
N>
*Staggered threshold adjustmants may apply, see paragraph 4-6.
FPigure 2-1., Capacity and ASV for long range planning (cont.)
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Pigure 2-1. Capacity and ASV for long range planniﬁg

Annual
Service
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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CHAPTER 3. AIRPORT CAPACITY AND AIRCRAFT DELAY CALCULATIONS

3-1. GENERAL. This chapter contains instructions for calculating hourly capacity,
ASV, and aircraft delay for a wide range of runway-use configurations and opera-
tional alternatives.

a. Capacity Calculations.

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

(5) A8V,

b. Delay Calculations.

(1) Hourly delay.
{2) Daily delay.
{(3) Annual delay.

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

3-2, HOURLY CAPACITY OF THE RUNWAY COMPONENT. Except 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., BSelect 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 rumber for capacity (for C*, T, and E).

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

d. Determine percent arrivals (FA).
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
equationt

Hourly capacity of the runway componant = C*+T+E

Chap 3
Par 3-1 13
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INPUT NEEDED

Ceiling and visibility (VFR, IFR, or
PVC)

Ruanway-use configuration

Alrcraft mix

.Percent arrivals

Percent touch and go
Exit taxiway locations

Intersecting téxiway location
Runway operations rate
Aircraft mix on runway being

. ¢rogsed

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 component
Occurence of operating conditions

Hourly demand

Hourly capacity of the runway
component

Demand profile factor

Hourly delay
Hourly demand
Hourly capacity

:Anhual demand

baily delay

Hourly demand

Hourly capacitien

Percent VFR/IFR conditions

- Runway-use configuration

150/5060-S
OUTPUT
Hourly capacity of runway a.
component
See: paragraph 3-2 b.
appendix 2 (figure A2-l) C.
d..
e.
£.
Hourly capacity of taxiway a.
component b.
S8ee: paragraph 3-3 c.
appendix 2 (figure A2-2)
Hourly capacity of gate group a.
components
See: paragraph 3-4 b.
appendix 2 (figure A2-3) C.
Airport hourly capacity
8S8ee: paragraph 3-5
_appendix 2 (figure A2-4)
Annual service volume a.
See: paragraph 3-6 b,
appendix 2 (figure A2-5)
Hourly delay to aircraft on runway a.
component b.
See: paragraph 3-7
appendix 2 (figure A2-6) Co
Daily delay to aircraft on runway a,
component b,
See: paragraphs 3-8 and 3-9 Ce.
appendix 2 (figures A2-7,
and A2-8)
Annual delay to alrcraft on runway a.
component b.
See: paragraph 3-10 c.
appendix 2 (figure A2-9) d.
e.
£.
Data Scurces:
National Climatic Center, Asheville, North Carolina
Alr Traffic Control Tower records
Offical Airiine Guides
Airport Management
Observations
Pigure 3-1.

Information required for capacity and delay caleculations

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 followst

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. HOQURLY CAPACITY OF GATE GROUP COMPONENTS. Calculate the hourly gate group
capacities as follows:

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

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

c. 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 equations

p = Average gate occupancy time for widebodied aircraft
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
demand by the runway component demand.

Chap 3
Par 3-3 1%
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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 (P; through Pp). Include those times when the hourly capacity is zero, i.e.,
the weather conditions are below airport minimums or the airport is closed 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 (W) through Wn) for each runway-
use configuration from Table 3-1.

Table 3-1., ASYV Weighting Factors

Percent of Welighting Factors
Masx imum VFR IFR
Capacity Mix Index | Mix Index | Mix Index
(0-20) {21-50) (51-180)
91+ 1 1 1 1
81-90 5 1 3 S
66-80 15 2 8 i 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°C1°W1) +(P2+Co*W2) +. o e+ (P *Cpy *Wp)
Co = (B ~Wy) +(Dg W) +4..+(Pp-Wp)

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.

c. Calculate the ratio of average daily demand to average peak hour demand

during the peak month (H). Typical average daily to average peak hour demand ratios
are provided in table 3-2,

Table 3-2., Typlical Demand Ratios

Mizx Index Daily (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 = CyeD*H

3-7, HOURLY DELAY TO AIRCRAFT ON THE RUNWAY COMPONENT. Hourly delay calculations
described in this [ paragtaph apply to those hours when the hourly demand does not
exceed the hourly capacity of the runway component. For those hours when the hourly
denmand 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 number for delay (for the arrival
delay index (ADI) and the departure delay index (DDI)).

c. IGentify the hourly demand (BD) 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 de_parture delay fact;or ({DDF)
by the following equations:
ADF = ADI- (D/C)
DDF = DDI* (D/C)

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

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

3~8. DAILY DELAY TO AIRCRAPT ON THE RUNWAY COMPONENT WHEN THE D/C RATIO IS 1.0 OR
LESS FOR BACH 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 AIRCRAPFT ON THE RUNWAY COMPONENT WHEN THE D/C RATIO 1S GREATER
TRAN 1.0 FOR ONE OR MORE HOURS. Caloulate the da:l.ly 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 phasge}.

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) Determine the ADI and the DDI for the saturated (overload 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 (D18) by the following
equation:

DTS = (HDj+HDp+...+HDp) * (PAS*DASA + (100-PAS)DASD) /100, where
HD) 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 70 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 dAifferences 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 FVC) demand to
VFR demand (R%IFR 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 = 7—g55p S TFR demand/100) 7100

IFR demand = VFR demand °* %IFR demand/100

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

d. Calculate the representative daily delays.

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

f. Sum the monthly delays.
3-1l. HOURLY DEMAND CORRESPONDING TO A SPECIFIED LEVEL OF AVERAGE BOURLY 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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ROURLY CAPACITY BASE C* TOUCH & 60 FACTOR T

Farcant wix Lndex-~
120 Touch & 6o | Percanticaiy] TOUCE g0 *hrcTOR T

[] 0 to 180 T.00

1o 10 o to 1.04
110 11 to 30 0t .10
3 21 w30 9 to 1.20

rPERtENT ARRIVALS ] 3 to 40 oo 1
e W »w 1.40

||l|"i' X T x E =Hourly Capacltd

EXIT FACTOR E

To Astarmine Exit Factor B:
1. Datermine exit range for sppropriste ais iadex from table balow

2. ftor arrival oynways, datarmins the avarage auabar of exita{M) which
are: {a) within sppropriasta exit ranga, &nd (b) eaparated by st
least 730 faut

3. It ¥ is & or more, Exit Factor = 1,00

4. IZ W is less than 4, dstaraine Exit Factor from table below for
appropriate aix index and percent arrivels

w
[ =]

o)
=]

~y
[=]

2

(OPEAATIONS PER HDUR)

.
(=]

HOURLY CAPACITY BASE (C®)

£+
(=]

Exit Range EAtT FACTOR &

Win lndsu-~ | (pepr from |08 Arrivals ] Arrivala | €50 Azrlv
30 Parowmk (C4I0)H | thrsanold) WWF!;WW'-TTWTFW
or or 3
O to 20 | 2000 to 4000 [0.73[0.87]0.94]0.70]0.88]0.54 0,640,
201 1 21 w0 50 | 3000 eo 5500 [0.79)0.06]0.94]0.76|0.34]0.93 0.41]0.
1} iﬂ 40 60 80 100 120 140 160 180 33w 86 | 3308 to 6500 [0.7¢|0. 98]0, 92)0. %[0, 03091 9.8100.

1 to 120 53000 o 7000 |0.8X]0.8%|0.9|0.R0J0.80|0. 01 .06

MIX INDEX -~ PERCENT (C+3D) 121 10 200 | s300 to 3300 lo.ssfo.93|o_swlo.ualo s1lo.ss]o.78]o. 51 lo.

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

HOURLY CAPACITY BASE ©* TOUCH 8 60 FACTOR T

T=1,00

~PERCENT ARRIVALS

[
(=14
=]

||l|’LC' X T x E =Hourly Capacity

—
r—
[=1]

EXIT FACTOR E

To datarmina Exit Factor B
1. Cetarmine exzit rasge for sppropriate alx indes from table below

2. Por arrival runwvays, determins tha avarsge nosber of exits{M) which
ars) (a) within spproprista exit range, and {b) saparsted by at
least 750 faat

3. 1f N iz 4 or morw, Exit Fsctor = 1.00

4. TC W Lo leaw than 4, deteymine Exiy Factor from tabla balov far
sppropriaste wix Lleday and parcent srrivala

1

[+
(=)
(=]

(OPERATIONS PEE HOUR)

o

HOURLY CAPACITY BASE (C*)

Zain 9 EXIT PFACTOR
Mix Index-~ | ‘(reet from [ S8 Areivals
Parcant(C+I0) | uhyeshold) U=y | wel

0 to JO 000 to 4020 196, + , .79 0.
1t S0 3060 to 3300 [0, 4+ . 0.03|0.

1
0 40 60 80 100 120 140 160 180 31t 20 {2s00 to esoo [o.75]o.meo. o040,

MIX INDEX -- PERCENT (C+3D) Lt oo 1to | itee o ra0o |o.sals-vols-aola-salousle.

Ficure 3-4. HOURLY CAPACITY OF RUNWAY-USE DIAGRANM NOS,: £,72.73,87,88 ror VFR CONDIT1ONS,
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HOURLY CAPACITY BASE C* TOUCH &8 GO FACTOR T

Parcent, Hix Index--
290 Youoh & Ga | Percenticespy| TOOCH & <o PFACTOR 7

r .60
1 to 10 .03
2008 11 to 20 .08
21 to 30 .0y
= PERCENT ARRIVALS 31 to 40 28

41 to %0 -39

=

[
[=4]

—
=4
[~2

1111 wC‘ x T x E =Hourly Capacity I
—a _

EXIT FACTOR E

To detarmine Euit Pactor B
1. Detersine exit cangs for appropriats mix index from table bBelow

2. For arrival runvays, datarmine the avarags namber of axits{d) which
ars1 {s) wvithin appropriate sxit rangs, and (b) saparatsd by at
laast 750 fewt
1f N is 4 or more, Exit Factor = 1.00

1€ W i lass than 4. determine Exit Factar from table below for
appropriste aix indax and percent arcivals

B

Y
2
[

(OPERATIONS PER HOUR)

o
(=]

HOURLY CAPACITY BASE (C*)

b=l
o

Exit Rangs EXIT FACTOR

Min Index-- T 0% Arcivals ]
Parcent {C+30) g:-::h:m 408 Arzivals Arrivals

E=3
(=]

el | Nal | W83 | HaD | k=1 [ t=a
- 2!'3 er 3
0o 20 2000 eo 4000 | 0.62]0.79[0.90 0.7%{ 0. 90

2 21 ta 3¢ 1000 to 8440 [Q.T72]0.03(0.9) 9.91]0.9}

0 20 & 60 80 1G0 120 14D 160 180 51 to 8¢ | 3800 to 4500 |a.78|0.84[0.92 0.84)0.92

MIX INDEX -- PERCENT (C+3D) 191 oo 100 | ssg to 7508 |o-uelo.se|o.snle aokorsale oz

Figure 3-5. MHOURLY CAPACITY OF RUNWAY-USE DIAGRAM MO, 3 FOR VFR CONDITIONS,

HOURLY CAPACITY BASE C° TOULH &8 60 FALCTOR T

Mix Indax--
??0 PeTcent {C+1D) TovcH * G0 PFACTOR k 4

0 to 130 [N T
0 to 1.02
2 8w 1.04

[ o to 1.00
= PERCENT ARRIVALS 0o 1.13

4t 1.17

()
)
—

(OPERATIONS PER HOUR

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

=
=}

EXIT FACTOR E

To detarmine Exit Factor By
1. Determsine exit range for appropriats mix index from table balow

2. ror arcivel runways, determine tha averags nusbar of axicsiN} which
are) (a) withins sppropriste exit tange, and (b) ssparatsd by ak
laast 750 feet

3, tf M {s & or more, Exit Fector w 1.0¢

4, 1f M is luas than 4, determine Exit Pactor fvam tabls balow faop
appropriste mix indean and parcent arriwsils

B

bt
(=]
(=]

HOURLY CAPACITY BASE

Ealt Range EXIT FASTOR

Mix Tndex-- (rast from [“10% Arrivals ] 308 Arrivala
Percent(C430}| ehreshold) |Rap T aw T-:_lﬁu W=l | W=7

or 3|
F. 79 [0-90
9.93[0.93
0.841{0.92
0.07]0. 84
9.91]0.%

B o 20 | 7000 to eobD 10.83[0.7%
a1 w0 30 | 3000 to sson [o.7a[o.83

0 40 60 80 100 120 140 160 180 5L to 80 |3300 eo 8500 fo.7sfo.na

H[x IN]}EX - FER{:ENT (£+3n) ”n b: 1:0 4000 to :Oﬂﬂ .0 c.07

Figure 3-5, HOURLY CAPACITY OF RUNWAY-USE D[AGRAM NOS.: 4,57,74,73,83,30 FOrR YF2 conpITIONS.
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HOURLY CAPACITY BASE C* TRUCH & 60 FACTOR T

Mix Indax-~-
2?“ Parcant {C+ID) TH4CCH * 90 FPACTON T

0 o 110 1.00
0t 1.902
¢ 1.08
° to 1.08
- PERCENT ARRIVALS LM L1
(X™ .14

h 2
|Il|"c° X T x E =Hourly0apacm
r N

EXIT FACTOR E

To daternine Exit Factor E;

1. Deturmine exit rangs for appropriate miy foden from table balow

2. For arrival runways, determine tha averags number of exitsi¥) which
ares (a) within appropriate exit range, &and {b) separatsd by ac
laast 730 fast

3. 1f W is 4 or wore, Exie Pactor = 1.00

4. If W is lews than 4, daternine Exit Pactor from table below for
appropriste mix index and parcent arrivals

-
N

=

-
D

—

(OPERATIONS PER HOUR)

[~

HOURLY CAPACITY.BASE (C*)

Exit Nange EXIT PACTOR

1]
Mix Index-- | (geat from [ 450 Acrivaie L% Aevrivale
Parcent{C+30} | phraanolal et Tu=1 [ o7 ]

[ 0 to s | 1000 t& 406G |&- . b.6%]0.04 :.Lu!'
21 e 30 | 3000 to 3300 {o.03]0. .80fo.0e|0.9¢ 0. 77|02 0. 94
0 40 &0 &0 100 120 140 160 180 sLeo 80 | 3300 o ss500 Jo.asfo. .02|o.a9f0.9570.79[0.07]0.93

) to 120 3000 eo 7000 . . . - . 9.8410.09[0.95

MIX INDEX -- PERCENT (C+3D) 121 to 100 | 5300 to 7300 Jo o7 s1fo.g7}o 99]o.90]o 980, 90

FIGURE 3-7, HOURLY CAPACITY OF RUNWAY-USE DJAGRAM NO. > For YFR cownpiTions.

HOURLY CAPACETY BASE C* TOUCH &8 60 FACTOR T

220 ,‘.‘tz:.:’;‘}f_.:é;, ToueHm & :; racrTon 7
to 180 s
b T 102
200 tto 10 1.0%
[ b 40 1,08
=PERCENT ARRIVALS ¢ to 10 1.11
180 8ta 20 1.34

-

=t
on
o

()

11" x T _x E - Hourly Gapacity

=
=]

EXIT FACTOR E

To datermine Exit Factor Er

1. betarmine axit rangs for appropriste mix index from table below

2. For arrival runways, datermine the average nuxber of axita{R) which
are: (s) vithin appropriate ewit range, and (b) ssparated by at
lease 750 fomt
12 R is 4 or aore, Exit Factor = 1.00

Ltf W Lo leas than &, determing Exit Factor from table below for
sppropriata aix indsx and percent arrivals

=
=

[ —

{OPERATIONS PER HOUR)

oo

HOURLY CAPACITY BASE

Cxie fange ANET PACTOR &

MAX Indax-- | (yyay from [ 4oV Arcivala | 308 hrzivels | 804 Ritiv
Parcant[CeI0}  ehrashald) T iing [ WRT ] WoT | Wg T AT

or 3
0.72]0.86f0, 94 [0, 63054

4.81]0.99}0. 96 0. 7040.07
0.82]0.88(0.94]0,80]0.50

o.87{0.9tf0.960.84]0.90
9.90§5.9sl0.y4f g,nhg,u X

O to 20 | 2000 to 4000
0 2N to 50 | 3000 s 5300
0 20 40 60 80 300 120 140 160 180 s1eo 00 | 3360 to 6500

8l to 120 5000 to TOOd

MIX INDEX -- PERCENT (C+3D) ‘ 131 to 180 | 3300 to 7800

FiGure 3-8, HOURLY CAPAGITY OF RUNWAY-USE DIAGRAM Nos.: G-8,70,91 ror VFR CoMDiTIONS,
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HOYRLY CAPACITY BASE C*° TOUCH & GO FACTOR T

Mix Indax-=
Pareant (C4ID} TOUCH L] G0 FTAZTOR T

¥t 100 1.00
dto 70 104
6 W .10
¢ e 40 1.20
~PERCENT ARRIVALS bto 10 1.3
0t ¢ 1.4

L 2
I c" x T x _E =Hourly Capacity
Z

EXIT FACTOR E

To deternine Exit Factor E:

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

2. Tor acrivel runvays, datermine the aversge nuaber of sxita(H) which
srws {x) within sppropriate exit range, and, (b) separeted by at
laast 730 feat
If N ie 4 or pors, Exit Faoter « 1,00

If ¥ ie less than 4, datermine Exit 7actor from table below for
appropriste mixz indax and percent arrivals

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

Exic Range EXIT racTos

Min Index--
Paxcent (C+30) ﬁ“u!ﬂﬂ {G\ Arrivals uﬁuy-”_-..._-ua T

T tc 20 | 3005 to 4000 CRT)
23 to 30 | 3600 to 3300 o.9¢]c.93o. 72

MQ —._.O S g Hco HNQ H#Q Hg Hm_‘c 3w 80 1300 to 6300 0.0810.92]5.78]|0. 83| 0. 01 ]0. 73
41 to 130 5¢90 to ToO0O 9.87(0.9410.77

MIX INDEX -- PERCENT (C+30) to 160 | s300 t0 7500 g.93lo.0alo. 8380, 5100970, 78

Frcure 3-9. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM Nos.: 9,566,568 ror VFR cowpITiOns.

HOURLY CAPACITY BASE C* TOUCH &8 60 FACTOR T

Parvent Mix Index--
220 Togch & Go | Percenticexpy] TOUCEH 4 Go FACTORN T

[] T to 180 T.%0

1 v 10 0 to 1.04
11 to 20 9t 3.0
| 21 e 30 ¢ to 1.120

=PERCENT ARRIVALS 3 ota 40 oo 1.3
| 0o 80 6w 140

¥
_--.—0. X T x E =Hourly Capacity

EXIT FACTOR E

To detarmine #xit Factor Bi
1. bDetarsine enlt zange for sppropriste mix index from table below

1, for arrival runways, detarmine the averige nusber of anxits{N] which
arer {2} within appropriaste axit rangs, and (h) separatsd By at
lenst 750 fast
1T ¥ is 4 or sore. Zzmit Tactor = X.00

¥L # is lesm than 4, datarmine Exit Pactor from table below for
appropriate mix index and parcant arrivals

)
"
2

(OPERATIONS PER HOUR
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(=]

5

=
[=)
(=]

oo
=l

HOURLY CAPACITY BASE

Exit Range EXR? PACTON |

pobn Indar s Arast fros [7T0V arelvale LW T3 T
threshold) T[H= oD | wel [ ¥e%

or 3

7509 to #5080 {6.77]0.57]0.94[0.70]0.88] 0,94 |5.67|5.44]c. 97

9 to 20
3l o %0 3000 o 3300 . . . .T72]0.%1]0.90

0 40 . 60 80 100 120 140 160 180 31 to 80 | 3500 e 4500 j0.7s]o.seo.s2]0, 7s{0.83f0. 21 {0 73 0. m .50
MIX INDEX -~ PERCENT (C+3D) 122 to 100 | b0 o 2300 4 5 Y S0 ]

Fioure 3-10, HOURLY CAPACITY OF RUNWAY-USE OIAGRAM NoS,: 10-12,69-71 For VFR conpDiTiONS.
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HOURLY CAPACITY BASE ©* TOUCH & 60 FACTOR T
420

[=1.00
380

- PERCENT ARRIVALS
340

[¥]
[ =]
(=]

)
&

b 2 B
111 .I C* X T x E =Hourly Capacity |
Z :

EXIT FACTOR E

To Seturmine Exit Factor K

1. Determine exit range for appropriste aix indax from table telow

3. For arcival cunways, dstemmine the average numbar of axicts{H) vhlcn
arw: {8} within sppropriste snit range, and (b} sepirstes by »
leant 750 feat

3. IZ P is & or nore, Exit Factor = 1.00

. It W ia lase than 4, dsternins Ealt Pactor from tabls below for
sppropriate mix Lndex and parcent arrivals

[nd
™~
[=]

—
==
o

(OPERATIONS PER HOUR)

=
o —
(=]

HOURLY CAPACITY BASE (C%)

Exit Range £EXIT PACTOR
Wix Indax-- (Fast from 40V Acrivals | 300 Afrd
Parcent{C+3DM threghold) [Timg [ Wal] Wed | Nes | Hel]
or 3
0 e 4 2000 to 4000 {1.00|i.00[k.00|0.73]0.93[1,

. 71 to 30 3000 to 3500 fl.00f1.00)1.00|0.82]0.95).
0 40 60 80 100 120 140 160 180 31 te 80 {3500 vo 6500 f1.00f1.00|1.00[0.0e]0.94]).

Wl to l2a 5000 te 7000 §1.00]1.00(1.00|1.00|1.00

MIX INBEX -- PERCENT (C+3D) 121 eo 100 | 3308 vo 7500 |1-00ls 001 a0ls 00fs aels:

Froure 3-11, HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NDS.: 13-15 FOR VFR CONDITIONS.

HOURLY CAPACITY BASE C* . TOUCK & GO FACTORT

! Min Tadsx-~
420 : Percenticedpy) TOUCHM 4 Ga FacTOR ¢

& o 100 1.00
st 10 1,03
Gt 0 1,08
tta 40 PR TS
- PERCENT ARRIVALS ¢t 10 1.20

G 10 .28

Illl’h:' X T x E =Hourly Capacity
-

EX1IT FACTOR E

To detamine Exit Packor B
1. Detarmina suit rangs for .ppmﬂul mizx index from table below

2. Tor arrival ae the nusber of enits (N} which
are: (s) within appropriate exit range, and (b) separited by at
1sast 750 fest

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

« €W is leew than 4, detarmine Exit Factor from tabla below for
appropriate aix indax and parcent srrivals

X
=

OPERATIONS PER HOUR

[ %]
[+2]
[ =]

B
&

(

HOURLY CAPACITY BASE

Exit Sange EXIT FACTORN 2
Mix Inden-o | (reet from [N Arcivels | 30U Arclvals ] W08 Keslvalg

Fatoent(C+10} hrashald)

Wwd [ Wl [ NeX [ Heg | W] Ve | Hel [ W4
— ar 1 13
D to 20 | 2000 to 4000 |0.78]|0.88) 0. 0¢]0. 8580, .9]e.62]0.79]0,

¥l w 50 3000 to 3300 |0.03|0.90]0.96]0.22]0. . JTi[e.03|0.92

0 40 60 80 160 120 140 160 180 SLep 80 | 3500 to 6300 |0.08]0.910.95)0.73|0.24| 0,920, 75| 0.94]0.02

MiX INDEX -- PERCENT (C+3D) 111 to 100 | 5300 1o 1900 1o.salo aths.gole.saloanla aalaacle salaaa

FIGURE 3-12, HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS.: 15,79,94 For VFR CONDITIONS.
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HOURLY CAPACITY BASE {(C%)

HOURLY CAPACITY BASE ©*
420

380

-PERCENT ARRIVALS

(OPERATIONS PER HOUR)

¢ 40 60 80 100 120 140 150 18
MIX INDEX -- PERCENT (C+3D)

TOUCH &2 60 FACTOR T

Purcant Mix Index--
Touch & Go | Parcent{Ce3D) TOUCH & 96 Fac2on *

0 o o 100 1.00
1+tolo Gt 70 1.0%
11 to 10 0te TO 1.0%
2 to 30 0 to 40 1.11
N o 40 0 to A0 1.29
i1 to 50 9w 10 1.2%

. 2
||I|u0’ 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 runuays, dats: suing ths average nurbaz of exite{N) which
arsr (a} within appropriate exit rangs, and (b) deparnted by at
laast 730 feet

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

4. If B i4 lesas than 4, determine Exit Factor from table belov for
sppropriste mix index and percent arrivals

£xit Range EXIT FACTOR
Kix Indaxes (rest from | 70v Arcivale | 508 Arrivals

Pazcent{C+ID) [ threwhold) [ag | wel] W2 | Wad [ W=l ]
or 3
0 o 20 2000 to 4000 J0.76[0.08]0.94|0. a.03] 6.
1 te 50 3000 ko 3500 [0.83|0.90]0.%6|0, .83 0.
%) to 80 3506 o 4500 |0.05|0.91|0.96|0. 0.04} 0.

9l to 120 5000 o 7000 |0.50|0.94|0.97j0.02}0.088]0.
120 to 200} 3300 ve 1500 lousalousnlaioloisolossr

Figure 3-13, HOURLY CAPACITY OF RUNWAY-USE DIAGRAM Nos.: 17,18,20-22 For VFR CONDIT1ONS,
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HOURLY CAPACITY BASE
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HOURLY CAPACITY BASE C*
420
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60

20
0 20 40 60 80 100 120 140 160 180

MIX INDEX -- PERCENT (C+3D)

TOUCH &8 60 FACTOR T

Parcant Miz Indax--
foush & Co | Parcent {C+1D)

L ¢ to 180 1.06
1told ¢ e 70 1.03
11 to 20 ot TO .08
21 w0 W0 D to 40 1.1l
3w b0 0to 10 1,20
41 to 50 0t 10 1.26

Toged & GO PACTON T

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

EXIT FACTOR E

To datermina Exit Factor B

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

2. For arpival runwvays, detemins tha avarsgs pupber of axits(M) which
are: {a) withia appropriste exit rangs, and (b) sepiratsd 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 balow for
appropriate six index and percent arrivals

Exit Range EAIT PACTOR E

Mix Index-~ | (reat from [ 408 'a.r"rlnh T 508 Areivala
Farcant (C+1D} | ¢hreashold) X ol Web

5 ts 20 | 2000 to 4000 |0.76|0.48|0.94]0.65]0.9|0.
21 ta 30 [ 3000 to 3500 [0.93f0,50)0.98|0.72|0. 3]0,
s1to 80 | 2300 to 6500 [0.95]0.91]0.96|0.73|0.0ef0.
ol to 120 | sb00 wo 7000 |0.v0]0.94]0.97|0.e2fc.e8f0.

L1121 _to 100 3300 to 750¢ |0, M 1.9050,9010.9710,9%10,

FIG6uURe 3-14, HOURLY CAPACITY OF RUNWAY-USE DIAGRAM Nos.: 19,23,77,78,92,93 ror VFR coNpIT1ONS,
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HOURLY CAPACITY BASE C* TOUCH & GO FACTOR T

PaToant Mix Tndax--
420 Towch & Go | Percentitsipy] TOVER ¢ a0 racTom %

] 0 to 190 1.00
1 ta 10 0o 1,01
330 11 to 20 o te .02
1 w0 0 to 1.0
~PERCENT ARRIVALS 1 to 40 [ 1.04

41 to 30 1 o 1.0

w
£
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LX)
=
(=]

~n
o]
o

l|||"c' x T x E =Hourly Capacity
Z )

EXIT FACTOR E

To deteraire Exit Fackor Ej
1. Datarkine exit range for approprista mis index from table below

2. Por arrival runwvays, determina the average nurbaer of sxits{H] which
arei (s) within appropriate axit range, and (b) sepsratsd by at
laast 750 feot

3. 1f£ § is 4 or wome, Exit Factor = 1.00

« If N ie lwes than 4, determine Ixlt Factor from table balow for
appropriate miz index and parcent arrivals

8
=1

—
=]

(OPERATIONS PER HOUR)

vt
=

HOURLY CAPACITY BASE (C")

2

Zrit Range EXIT FACTOR 2
I,'.u" 'm:;;, (reet fzom [d0% Arrivais ArTivals 3¢
roar thraahold) [“ged | Wul | BeZ | W=d | W=l | Wag | #ed | w=1

or_J

3

or 3

T to ¥o | 3000 to mTl 0.73|0.88]0.94|0.73}0.986]0.93

[
cc:'

%o 30 | 000 to 3300 10.82)0.8%10.9610.79]0. 870,98
0 40 60 80 100 120 lqo 160 180 51 to W 3500 to #3500 [o.03]0.90]0.95|0.02]0.09]0,03

41 e 130 3000 ey 7000

MIX INDEX -- PERCENT (C+3D) 121 5o 130_| 1300 to 2300 Lo.8110.92]0 sslo.0als.ssbe.ss.

0,88]0 531099

FIGURE 3-15, HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS.: 24,27 FOR VFR CONDITIONS.

HOURLY CAPACITY BASE C* TOUCH 8 GO FACTOR T

min Inden--
qzu Parcant{C+]In) TOUCH & Q99 FrAagTOR 1
0 o 100 1.00

o e 10 1.01
280 o 1.02
[ ] Lo
I—(-PERCENT ARRIVALS b ot 1o 1,00

6o 10 1.0%

w
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||'|"c' X T x E =Hourly Capacity

B
o
£

[N
S

EXIT FACTOR E

To detarmine Exit Factor By

1. Datarmine exit range for appropriate ais lodax from cahble below

2. Tor arrival runways, daterming tha aversge numbar of enits(N] which
are: (a) within apprepriats axit vange, and (b} saparetsd by at
Isast 750 fest

3. IZ W i» § of more, Imit Pactor = 1.00

4. IZ W Iv less than 4, datermine Exit Factor Irom table balow tor
approprists mix Lndex and psreent arrivala

[
3

(OPERATIONS PER HOUR)

—
=
(=]

HOURLY CAPACITY BASE (C®)

Exit Range EXIT PACTOR
Min Index-- | {pase from [ 308 Arrivala | 508 Arzl

Percant [C+3D) | ehresholdl N=i | Bl
5t 30 T 3500 ta 4000

3000 to 3300
520 40 60 80 100 120 140 160 180 00 vo 7000

MIX INDEX -~ PERCENT (C+3D) 00 o va00

3390 to 7904

©.72f0.08
©.79§0.87]|0.93(0.76|0.85)0. 95
G, 01[0.89]0.93]0.79]0.06]0.93
0.85]0.50|0.99]6.00 |0 E8[0.95
0, 08{0,55]9, 0.03]0.9410,97

Flaure 3-13. MOURLY CAPACTTY OF RUNWAY-USE DIAGRAM NOS.: 29,20 ror VFR CONDITIONS.
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30

9/23/83

HOURLY CAPACITY BASE ((*)

(QPERATIONS PER HOUR)

=
o

HOURLY CAPACITY BASE C*
420
380
340

—
5 8 8

S ™
S 8 8

TOUCH &8 60 FACTOR T

Mix Indas--
Parcent (C+30) TOULE § 00 FACTON T

- PERCENT ARRIVALS

0 to 380 .50
0 to 1.04
0 to 1.10
¢ to 1.20
o to 1.3
0 to 1,40

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

EXIT FACTOR E

To determine Exit Factor Ei
)}, Datarmins axit rangs for sppropriste six indax from table balow

1. For srrival runways, determine the sversge nusber of exits(R) wilch
are (:Iovtﬂun appropriate axit range, and {b) separatad by st
laast 15 {113

3. 12 ¥ is 4 or mora, Exit Factor = 1.00

4. If W ia leas than 4, determine Exit Factor from table below for
appropriate mix indax and pearcent errivals

Mix Index--
» tceim | [res from

Exit Range

S

R =]

20 40 60

MIX INDEX -- PERCENT (C+T)

80 100 120 140 160 18

i21 to 180 2300 to Y300 {0,686

0w 20 W00 to 4000
il w80 3000 to 3300
51 to 8O 3500 o 6300
81 wo 120 5000 to 7000

Fioure 3-18. HOURLY CAPACITY OF RUNWAY-USE DIAGRAN NO. 29 FOR VFR CONDITIONS.

HOURLY, CAPACITY BASE {(C*}
{OPERATIONS PER HOUR)

HOURLY CAPACITY BASE C°

420
380

TOUCH 8 60 FACTOR T

Parcent Nig Indax==
Touch & Go | Parcent (C430) ToucH & 90 FrAcTOR T

= PERCENT ARRIVALS

0 0 to 390 1.60
1o 20 ¢t 1.01
11 o 20 ¢ ta 1.02
21 ta 30 ) 1.00
N o 42 ) 1.0
41 to 50 ¢ to 1,08

I,

C' X T x E =Hourly Capacity |

To datermine Exit Factor K¢
1.
a.

EXIT FACTOR E

Detsraine exit range for appropriate mix infsx froo table balow

Por azrival runways, dstarmins the Average sunber of sxita{H] which
are: (a) within appropriaste axit range, and (b) ssparated by at
laast 750 [sat

1f R ie ¢ or more, Exit Pactor = 1.00

IC W is less than 4, dsteraine Exit Pactor from table below for
appropriate mix indax and percent arrivsls

Hix Index-+
Paroant{C+ID}| threshola)

EXLIT PACTOR R
108 Arrivale | 30% Arcly 0% kyslvale
2] w0 | Rol Wag | wel | HeZ

or 3

)
0 20 40 60 8

0 100 120 140 160 180

MIX TNDEX -- PERCENT (C+3D) )

T to 20 | 3000 to 4000 |0.73]0.
21 to 50 | 3000 to 3300 |o.mzf0.
5% to 89 | 3300 to €500 |0.m3]0.
8 ko 320 | 5000 to 7000 |o.mafo.
21 to 100 | 3500 to 7300 [0.9i]o.

L) 3
G.72]{0.06]0.93|0.6%{0.04 0.931
o.78]|0.07|0.93|0.78{c.06|c. 09
o.o1|a.es(c.95]0.70]0.06]0.92
0.85]0.90]0.93]0.03]0.99{0. 98
0.95|0.90]0.05]0.94]0.97

Freure 3-17,

HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS.: 28,82,97 For VFR cONDITIONS,
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HOURLY CAPACITY BASE C*

420

38

(~PERCENT ARRIVALS

[ BV ]
@ 9
o O

el
(=]

|
o0

(OPERATIONS PER HOUR)

HOURLY CAPACITY BASE (L")
b
£

=

(=]
=]

ey
C

0 40 B0 B0 100 120 149 160 180
MIX INDEX -- PERCENT (C+3D)

TOUCK & 60 FACTOR T

Parcent Mis Index--
tTouch & Oo | perceat iceIm) TOUCHS & GO raAactom f

1 to 10 O T 1.04
11 o 20 bt T 1.18
4 o X0 0w 49 1.0
3 o 40 0t 10 .
41 o 3¢ ¢t 10 1.40

] T to 160 1,58

||||" C*" xT x E =Hourlycapacny|
)

EXIT FACTOR E

To datarmine Exit Factor Ei
1.

Detarmine sxit range for appropriata mixs indes from table below
For arrival ruswvays, dstermins tha aversgs number of swita{¥) which
ared (4} within appropriste axit range, and (b) separsted by at
laast 730 feet

If M is 4 or more, Exit Factor = 1.00

If o is lase than 4, detarmine Exit Pactor from table balow for
appropriste mix Andax and parcant arrivels

range EXIT PACTOR R
Hix Indaxss Exit

T1Y
Fercent(C+I0l] enreshold) [an | wei [ W3 | Weo | Wed [ H=2 [ We0 | Wal

{Fest from |04 Arrivais I 100 Arrivals |

g )

ox )

0 to 206 | 2000 to 4000 [0.72|0.87]0.84[6.70 O_FN 0.67[0.04]0.%2]
31 eo 86 | 3006 vo 3300 [0.79f0.08)0.94|0.78 o.93fe.rafe.es o,
s eo 88 | 31300 to es00 |o.79[o.0sf0.93[0.76 o.91le.7ale.male.
01 eo 326 | 5000 vo 7000 fa.azfo.esfo.pr[e.00 o.o4fo.m |o.se|o.
L2t to j¢0  § 3300 to 7800 fo.es]o.s4f0.98j0. 02 0.96 o, 9fo.91]0.

FIGURE 3-19, HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS,: 30,31 FoR VFR conDITIONS,

)
(=1
=

HOURLY CAPACITY BASE C°

~PERCENT ARRIVALS

o]
on
(=]

{OPERATIONS PER HOUR)

HOURLY CAPACITY RASE ((™)

20l 11
020 40 60 89 100 120 140 160 180

MIX INDEX -- PERCENT (C+3D)

TOUCH &8 60 FACTOR T

T=1.00

Illl.rc' x T x E =Hourly Capacity

1,
4.

EXIT FACTOR E

Jo dyrarming Exit Fectgr Bi | i
1.

Datermine exit rangs for appropriste six index from table hd'w

Por arrival runways. deternine the average numbar of sxite{N] which
arer {a} within approprista exit rangs, &nd (b) separatad by at
Llaast 730 faat

If ¥ 19 4 or more, Exit Pfactor = 1.00

If W iz less than 4, detsrmine Exit Factor from teble balow for
appropriate mix inden and pazcent arrivels

Nin Indax-~
Percant (G410  ¢hreenold)

Exlt Rangs EX317T PACTOR
(Feat from 1§08 Arrival 3

o) | Mal ool
ar 3

ata 20 1000 to 4000 [8.62[0.79]0.90]0.63)0.
it %0 1000 to 3300 [0.72][0.931d.9310.7310,
51 to @0 3500 to €300 [0.75]0.04]0.92{0.7540,
il o 119 5000 to 7000 JO.80]0.87jd.94[0.80]0.

Li2i to 189 £500 to 7506 ]0.94]1.00]1.00]0.83]0,

Chap 3

FIGURE 3-20, HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS.: 32,33 FOr VPR CONDITIONS,

31
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HOURLY CAPACITY BASE C* TOUCH 2 60 FACTOR T

Mix Index--
[‘20 Parcent {C+3D) TCoUCH & G0 FACTOR L]

o to Lig 1.00
b to O 1.02

380 4 o 70 1.05%
0 to 40 1.0%
I—-PERCEN‘I‘ ARRIVALS

340

b
=1
=13

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

(%]
[+

EXIT FACTOR E

To dstermine Exit Factor E:

1. Detersine axit rangs for appropriste mix index from table balow

2. For arrival funways, determins the average numbar of sxite(¥) which
ars: [a] within sppropriste axit range, and (B) separated by at
lasst 730 faat

3. 1f B ia 4 or nore, Exit Pactor = 1.00

4. IFf N is less than 4, detarmine Eait Factor from table balow for
apprepriate mix index and percent arrivals

(N4
(%]
[~

—
[e2]
=]

(OPERATIONS PER HOUR)

—
£
=

HOURLY CAPACITY BASE (C®)

Exit Range EXIT PACTOR B

Hix :"“l;- {Fant from 0% Arrivals 508 Arrivals | GON Arrivals

Porcant{C+30H  ehreshold) [Tup [wWel]Wad | Weo] 5=l =7 {W=0 | Wl W=
or 3 or 3 or 3

0 ta 20 2000 to 4000 | ©.62]{0.79]0.90]0.62[0.79| 0. 90f0.62[0, 9]0, 90|
Il o 0 3000 to 3500 J0.72/0.83[0.93¢.72(0.83|0.93]{0.T2]0.03]0.9)

0 40 60 80 100 Ifﬁ 140 160 180 S1 to 80 | 3500 ro e300 |o,73|0.94]0.92|0.75]0. 04| 0. 92f0.75]0.84]0.92

8l to 110 5000 vo 7000 10.80[0,8710.94|0.00]|0.87]|0.94]0.80]0. 67 ]0.94

Mlx IHDEX - PERCENT (c*'m) 12l to 180 5500 to 7500 J0.85F0.96§0.98)0.83]0.93]10,97]0.63}0.93}0.%97

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

HOURLY CAPACITY BASE C* TOUCH &8 60 FACTOR T

Mix Index--
qzo Percant (041D} TOUCH ¢ G0 PACTOR T

0 o 180 1.00
Ot 70 1.0}
ot 10 3.0%
G to 40 1.14

= PERCENT ARRIVALS

||I|.lc' X T x E =Hourly Capacity
=

g

[X)
@

EXIT FACTOR E

To dsturmine Exit Factor Ei
1. Determine sxit rangs for appropriate aix indax from tadle below

2. Por arrival runways, dstermine the aversge nusbsr of exitsi(R) whilch
are: (&) within appropriste salt range, 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 .

N
=

et
0

(OPERATIONS PER HOUR)

—
=
=

HOURLY CAPACITY BASE (L")

[
=

RAng FPACTOR B
Kix Indew-= E;::t !:o: Tval vala
60 Parcamt (C+ID}]  npegnold) Woh | o=

or
¢ to 20 2000 ta 4000 . .44]0.42]0.92

1 to %0 3000 %o %300 |O. . . 0.7210.83]0.9)

h
20{] 20 40 o0 &0 10D 120 140 1c0 180 5L eo 80 | 3300 to 4300 |o.83|¢.01]e. o.75]o.4s0.92

MIX INDEX -- PERCENT {C+3D) 121 eo 100 | 5300 t0. 2300 lo.pelo.selo. alotslo.stlo e

Fioure 3-22, HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS.: 56-38 For VFR cOMDITIONS.
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HOURLY CAPACITY BASE QC* TOUCH ¢ GO FACTOR T

420 F':‘r:.'n';"'i‘;ﬂ rovceE & a: racrox ¢
190 T

ow 1 Tos

330 r oto TO 1.20
am 0 to 40 1.1
[-PERCENT ARRIVALS

w
s

[a)

T _

C*" X T x E =Hourly Capacity

I E ]
Y

EXIT FACTOR E

2a determine Exit Factor E:

1. Determine sxit range tar sppropriate mim indaz fvom table balow

2. Por arrival runways, datermine the aversge nurber of exits{8) which
are: (a) within appropriate exit cange, and (b} separated by at
least 750 fest
If N ts 4 or more, Exit Pactor = 1.00

1f H is lasa than 4, dsternine Exit Factor from table below for
sppropriste mix indas and percent arrivals

3
]

[ d
oo
(=

{OPERATIONS PER HOUR)

—
=
(=~

HOURLY CAPACITY BASE (C®)

[
=

Exit Tangk EX1T FTACTON E |
MHim Inges-- | (peet from [ 4Gw Arelvaias [ 300 Arrivels | 404 Arelvale
Parcant(C+I0) | yhrashold} Q[ Hel | Kng | Wm0 | Wel Wl | Nad
or 3 of 3
O ta 20 2000 to 4000 [0,76]0.08]0.94(0.72]0.84]0.94|0.64}0.8210.2)
il o 50 3004 to 3300 |0,83]0.90{0.98]0.80]0.88]0.9%]0.72|0.03|0.9)

0 4J 60 80 1()”6_120 140 160 180 81 to 80 | 3500 to €300 fo.eslo.91|0.95|0.n2f0.49]0.95]0.750.04)0.92
31 to 120 | s000 eo 7000 [o.89j0.33|0.87)0.07)0.91]0 960810 07]0.0s
MIX INDEX -- PERCENT (C+3D) 11 to 190 Jo.s9.

£500 ko 1300 J0,94{0.90]0.99/0.92 1 0.38

o
o

)
2

Fegure 3-23., HOURLY CAPACITY OF RUNMAY-USE DIAGRAM NO. 39 rFor VFR CONDITIODNS.

HOURLY CAPAC!ITY BASE C* TOUCH 2 60 FACTOR T

Parcunt Mix Index--
420 Toush & Go | Percantfesimy| TO9CE & do Facrvonmn T

] o to 198 1.9
1w 10 tew 70 1.0
280 11 to 20 s 70 Lo

1 o 30 0o &0 1.0
=PERCENT ARRIVALS

W
£
=

("

£

Illl.lc' X T x E =Hourly Capacity

[
L=1]
=

o
]

EXIT FACTOR E

To dstermine Exit Factor By

1. Detecmine srit range for appropriata Bix indax froo table below

1. rar arrival runways, determine the average nurbaer of exitsid) which
are: (a) within appropriate exit range, and (b] ssparated by at
lenet 750 faet

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

4. It W is less than 4, determine Zxit Pactor from table below for
appropriste nix index and percant arrivals

e

(OPERATIONS PER HOUR)

—
£
(=]

HOURLY CAPACITY BASE

Exit Range EXTIT TACTON B
wie namnee | 2L M08

Farcent{C+IDI|  thppanaid)

Wed | N0 23 | H=0
ae 3

9 ta 0 2000 vo 4000 . - 0.94]0.72
1l w 30 31000 o 3300 {49, 20 0. 96| 0. 80

0 .
0 20 40 &0 80 100 120 140 160 130 51 to 80 | 3500 o #3500 {o.es]0.91)0.980.82]e.

MIX INDEX -- PERCENT (C+3D) 1 Lieie iia | taes eo 1300 lo-sele salo soks sz

Figure 3-24, HOURLY CAPACITY OF RUNWAY-USE DIAGRAM KO, 40 FOR VFR CONDITIONS.

Chap 3
33



AC 150/5060-5

34

HOURLY CAPACITY BASE (C%)

(OPERATIONS PER HOUR)

iy
=

HOURLY CAPACITY BASE C*

420
380

i
(=]
(=]

= PERCENT ARRIVALS

)
oh
[}

L
L]
=

[V
oo
(=]

[
= ]

o
=

2

§|
0 20 40 60 80 100 120 14D 160 180

MIX INDEX -- PERCENT {C+3D)

9/23/83

TOUCH

8 60 FACTOR T

HWix Indax-=
Parcent {C43D}

*oUcCE & Q0 FACTONR T

4 to 140
° o 0
bw 10
¢ o 40

1.00
1.01
1.1¢
1.18

. 2
il c x 7 _x

E = Hourly Capacity

Z

EXI

To dstermine Exit Pactor Ei
1. Cetermine arit rangs £of appropriste miz index from table balow

2. for arrival runways, determins tha average number of axits(M) mlch
arm: {(a) within appropriate exit range, and (b) saparated by a
least 750 fuat
3., If N is & or more, Ixit Factor = 1.90

, If W iw less than 4, determine Exit Fractor from table below for
approprlate mix inden and percent arvivals

T FACTOR E

Mix Index-=

Euit Mange
(faat froao

Parcent(C+0)]  tprasnald)

EXi? PACTOR P
08 Arcivals | 306 Arrivals ] %08 Arcivsls
Two [ Hed [ We3 [ Wei | ] Wl [ WY ]
ox )

0 to 20
21 to 50
51 zo MO
2l to 120
131 o W0

7000 to 4000
3000 to 5500
1300 to 6500
3000 to 7000
5300 to 7500

5.75)0.08]0,96]0.12]|0.08 0. €% (0,04 o.
0.02]0.09|0.98|0.79]e.87]0. 98]0, 77|0.ne]0.
o.04f0.90]0.9s|0.01]0.08|0.94[0. 790,07 ]0.
o.n8|0.92]0.vs|0.86]0.50|0.95|0.as]0.90]0.
0.9200,.96]0.97]0.99]0.98]|0.96]0.90]0.9¢]0.

FIGURE 3-25., HOURLY CAPACITY DF RUNWAY-USE DIAGRAM NO. &) FOR VFR CONDITIONS.

HOURLY CAPACITY BASE (C*)

(OPERATIONS PER HOUR)

—
L=
[=]

HOURLY CAPACITY BASE ©°

420
380
340

I=-PERCENT ARRIVALS

Y.
[
(=2

[ "]
[=23
(=)

[
Eo]
(=]

—
[+ 9}

—
=
(=1

o
[=]

Pl
-

o

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

TOUCH &8 GO FACTOR T

Parcent
Touch & 00

Hix Index--
Parcent{C+30)

TOUEN & GO PACTOA %

[]
1o 10
11 o 30
1w 3%
n ts 0
1 o 50

¢ to 180
9 to
¢
0 ta
¢ &

T.99
1.04
1.10
1.20
L1

b oo

1,40

|'ll’| C*' X T x E =Hourly Capacity
)

To determine

EXIT FACTOR E

fxit Factor Ei

1. Ostermine axit range for sppropriste mix Lndas from table below

3. Tor srrival runways. dstareine the wverags number of asxite{¥) \mlch
are: (8) within appropriate sxit range, and {b} asparated by a
least 750 [net
3. If N ip & or more, Exit Factor = 1.00

.+ If W is less chan &, dstarmine Exit Pector from tabls below far
appropriate nix indax

parcant arrivala

Mix Indax=s
Pervant [C+3D)

Exit Range
(Fest from
threshold)

0w 2
w30
51 to 80
0 to 120

l221 es 200

7000 €5 €000 |
1000 o 5300
1300 e #3500
5085 t5 7000

zxi? ¢ a cCTOoRN
" 400 Arrivaie | 38 ;
[ =3 | M=
or 3
0,72(0.87] 4. 94]0.78
0.73]0.06] 9. 94] 0. 24| 0.
0.79]0.00] 0. 92] 0. M6 |4,
0.43}0.09[D.93[0.00]0.
[N VN

3500 to 7390

F16URE 3-25, HOURLY CAPACITY DF RUNWAY-USE DIAGRAM NO. 42 ror VFR conDi1Tions,
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HOURLY CAPACITY BASE C* TOUCH 8 60 FACTOR T

Parceae Mix Index--
120 Toush ¢ ca_ | rescenticaamy| TOVEER

] 0 to 180 1.00
) to 10 0 to 70 1.01
11 11 o 20 0to 70 1.08
1 o N0 0 to 40 1.1
- PERCENT ARRIVALS 1 ko 40 0to 10 1.26

41 to 30 0t 10 1.3

s 40 racCcToONR T

1111 ’[ C: x T x E =Hourly Capacity |
Z

[T=]
=)

oo
=

EXIT FACTOR E

To deternine Exit Factor Ei
1. Daterming exit range for sppropriste mix inder from table bBelow

2. For arrival runways, deteraine the average nuabar of exitsik) which
arw: (4} within appropriate emit range, and (b} saparated by at
lanst 730 feet

3, If N is ¢ or more, Exit Faotor = 1.00

4, If N is less than 4, determine Bxit Factor from tabls below for
appropriate =iz indax and percent arrivala

~J
=]

on
=]

(OPERATIONS PER HOUR)

un
(=]

HOURLY CAPACITY BASE (C*)

£=
(=]

exit Range EXIT FACTOR B

iz Index-- (Fast from 40N Arzlivels | 30V Arslvals | E08 Arcivale
Percent{C430)| yhresnold)l [Fimg =1 | HeF [

ar 3
0 ta 20 F] to 0.%5]0, . - - - -T110.8)
1 to 30 1000 ro 5500 [0.04)0. . . . - 0.85

0 20 40 &0 80 100 120 140 160 18 51 to 80 ] 3500 to 8500 |o.e1fo, efe.eslo.onfo.7s o e
0 es 126 ] 3000 o 7000 Jo.e3f0. .s0o.0ejo. o.0y

MIX INDEX -- PERCENT (C+3D} 121 o 140 | 5300 to 7500 o.93]e. .adfo.safo.salo.e5[o.84

W
[=]

P
(=)

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

HOURLY CAPACITY BASE C° TOUCH &8 60 FACTOR T

Parcent Hix Indax--
Touch & Go Percent [C43D) TOUCH & Qe PACTOR T

[] 0 to 180 1.00
1 to 20 ° w 1.8}
11 to ¢ 9 o 1.19
a w W 0 o 1.17
l» PERCENT ARRIVALS M e 40 o to 1.8
41 o 50 0 to i.3¢

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

EXIT FACTOR E

To daterming Exit Pactor Ei . .

1. Detsrmins exit range for appropriste min indsx [row table below

. oy arrival cunvays, determing the avarage number of exite{N} wilch
arar (4} within appropriste exit range, and (b) sepsrated by ae
lanet 150 fust
1f ¥ is 4 or more, Exit factor = 1.00
If ¥ is less than 4, detarwine Exit Factor from table bslow for
appropriate aix inden and parcant arrivals
[

Exit Ranga BEXIT PACTOR

{Fest Irom I0% asrivale | 380 Arsivels | 40V Lrrivals

=]

Wix Indexs+

Forcant (B4R  ynresholadl ]
I555 to 4560 [B.01 |, nf‘l: 0.78]0.04 o.n’ 0.74[0. 450,93
A 21 eo 50 | 2000 vo 5300 |o.w1fo.0afo.97 (0,07 0. 92]0. 99 0. 730,07 0,90
0 20 4 o0 80 100 120 140 160 180 $1to B0 [3300 to €300 [0.94[0.96]1.00(0.77 0,89 0.97 (0,73 002 0,91

1 eo 120

MIX INDEX -- PERCENT (C+3D) Proitoirodll Prroqo ol OO O] e o ] o e e

(OPERATIONS PER HOUR)

HOURLY CAPACITY BASE ((*)

FiGURE 3-28. HQURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS.: 44,50 For VFR CONDITIONS,

Chap 3
35



AC 150/5060-5 9/23/83

HOURLY CAPACITY BASE C° TOUCH & 60 FACTOR T

Mix Thdax=--
120 Parcant (C+ID) TODCH ¢ a0

G to 160 1.5
= 0 to 1.0
11 LY 110
0 to 127
I—-PERCENT ARRIVALS 9w L

L~ 1.38

PACTOR T

et

(7=
L]

[+

||||"0' X T x E =HourlyCapaclty|
3

EXIT FACTOR E

To determine Exit Factor Ei
1. Determine sxit rangs for appropriate alz fndem from table balow

2. TFor arrival runways, determine the average nunbar of exite(d) which
arst {a] within sppropriste sxit range, anrd (b) ssparsted by at
laast 730 C(eet
If W ie ¢ or more, Exit Factor = 1,00
1t W is less than 4, datermina Exit Factor from table below for
sppropriate mix indax and percent arrivals

o |
o=

o
=]

(OPERATIONS PER HOUR)

wn
[ =]

HOURLY CAPACITY BASE (C*}

£
(=]

Eait Rangs EXIT FPACTOR &
(Fest from vals
thrashold) (DI EZ L

or 3

Mix Indexe~
Farcant (C+)D)}

W
=]

MIX INDEX -- PERCENT (C+3D)

0 4 60 80 100 120 140 160 180

0to ¥
21 ta 50
51 to 30
a1 ko 120
131 to 130

2000 to 4000
1000 to 3500
3500 eo 6300
5000 o Y000
5500 to 7500

0.9
9.99
1.90
1.00
1.00

FIGURE 3-29. HOURLY CAPACITY OF RUNWAY-USE DIAGRAW NGS.: 45,51 FoR VFR CONDITIONS.

HOURLY CAPACITY BASE C* TOUCH & 60 FACTOR T

Rix Index-- rTovems & GO

Parcunt (C4ID)
120 T to 180 1.66
0 1.09
110 ] 1.10
1.1%
L. PERCENT ARRIVALS 1.1
1.40

FACTOR ?

[
=

||||.[c* x T x E =Hourly Capacity

w
=]

=

EXIT FACTOR E

To dstermine Exit Pactor Ei

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

2. For arrival runways, determins the avhrege numbar of exite{N} which
are1 {a} within sppropriate exit range, and b} separated by at
least 730 feer
I M L 4 or wore, Exit Factar = 1.00

TE W is less than &, Jdstermine Exit Factor from tadbls below for
appropriate mix indax and percent srrivals

|

(OPERATIONS PER HOUR)

=

HGURLY CAPACITY BASE {(C")

EXIT FACTOR 2

Exit Range
q08 Arrivels | 30% Arcly 0% hrrivals

(Teet from
threahold)

Hix Indax-«
Pazrcant (C4ID)

0 to 20 to 4, 0.
il to %0 3000 to 5300 |0.08]0.8
Sl to W0 3300 o §300
"ot 120 390% to Y000

LLiL so 288, 13300 vo 7500 |

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

Fieure 5-30, HOURLY CAPACITY GF RUNWAY-USE DIAGRAM NOS.: 45,52 FOR VFR CONDITIONS.
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HOURLY CAPACITY BASE C* TOUCH & 60 FACTOR T

Mix Index=-
120 Parcent (Cs 10 TOoUCH ¢« GO0 PACTOR T

0 to 180 1.00
b to 70 1.03
110 0to 110
0t 40 139
 PERCENT ARRIVALS 0o 10 1.1

Pt 10 .40

|"|.r°' X T x E =Hourly Capacity

o
o

EXIT FACTOR E

To_detarmine Exit Factor Ei

1. Dstaruine exit rangs for appropriats mlx index free tabla below

1. TPor artivsl runways, determine the aversgs number of exita{i} which
aret (a)} within appropriate exit range, and (b} separated by at
Jeant 750 faat
I N is 4 or more, Exit Facter = 1.00

If H is lesp than &, determins Exit Pactor from table bLelow for
sppropriate Bin indax and parcent arrivals

-]
=

b2

{OPERATIONS PER HOUR)

L¥i)
=

HOURLY CAPACITY BASE (C®)

Exit Rangs ExIt FACTOR E

Miz Indsx--
(Feet from A0 Arcivale | 508 Arclvals | ¥0% Artlvals
Parcent{CsID) | threshold) [Teg | NGl Haf [ Han ] MY (TH

O tc 20 | 2000 to 4000 |0.73]0.88)0.83]C.71]0.07]0.é]|0. s8]0 8570,
20 21 o %0 | 3000 1o 3300 Jo.¥vfo.0aln 98]0 07 0 e0]0. sef0. 24[0. 00 0.

PO 4

0 20 40 60 80 juo 120 140 160 180 i eo 60 3500 to 6500 |0.96|0.97|0.99]0.91]0. . L7094
41 ¢o 120 a . . . . R . . .

MIX INDEX -- PERCENT (C+3D) L o 130§ 2500 eo 1500 |30} 00] 1 00]r-00 asloos

0,34

F16ure 3-31. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS.: 47,53 For VFR conpITiONS,

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

T=1.00

- PERCENT ARRIVALS

wy
(=]

||II”C' X T x E =Hourly Capacity

o
(=]

EXIT FACTOR E

To datermine ¥alt Factor E)
1. Detarmine axit rangs for appropriste min indsx from tabls balow

7. TOF arrival runways, Gstermine the svaraqe nymber O exitg(mM) lmlch
arer {a) withln sppropriste exit rangs, and [b) sepazatesd by &
least 140 fuet
If {8 4 or morw, Exit Factor = 1.00

Tf A 1a lews then 4, determine Exit Fector frea table balow for
sppropriate miz indax and percent arxivala

~y
L=]

2

{OPERATIONS PER HOUR)

wn
(e}

HOURLY CAPACITY BASE ((*™)

Rang EXIT PACTOR
Mix Index-- txit .

ATT.
Parcent (0430} :::::n:::; 401 Arrivala vale

u'-"o'l W=l WG [ 6=1 | Ne3 | Wed

or 3
0.97{0.9470.69[0.05]0.93
o.41]0.95|0.06|0.90]0.98
0.96|0.93]0.82[0.97]0.99
1.00]1.00]1.00[1.00]1.00

L.e0l) 001, 1.00 ]

0 ra 20 2000 to 4000
1 to 30 1000 to 5500

D 20 40 60 80 100 120 140 160 180 51 to 80 | 3500 o E500

MIX INDEX -- PERCENT (C+3D) el [ eging

Fieure 3-32, HourLy CAPACITY QF RUNWAY-USE DIAGRAM MO, 48 rar VFR cowoiTiONs,
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ROURLY CAPACITY BASE C* TOUCH 2 60 FACTOR T

20 hm-::gu p’.‘u'wc:-ﬁ} TOUCHE & aO FPACTOR T

o T to 180 1.0
1 te 10 ¢to 0 1.08
11 to 20 tw 0 1.10
3w M bw 4 1,20
=PERCENT ARRIVALS d 1w Qo 1o 1.20
41 to 30 6w 10 1.38

g

[t
on

|I|I" C*" X T x E =Hourly0apacltd
N '

EXIT FACTOR E

To _datarpine Exit Factar Eg
3. Detamaing wait rangs for appropriate mix indax frow table below

2. Tor arrival runways, dacermine the average nunber of sxitsin) which
are: (a} within appropriate exit rangs, and {b} ssparatesd by at
least 750 faut .

3. If K i3 4 or more, Exit Pactor = 1.00

. Ef N iw less than 4, determine Enit Factor from table balow For
appropriste mix index and parcant arrivals

[N

[y
[

(OPERATIONS PER HOUR)

=

HOURLY CAPACITY BASE (C*)

Eait Range EXIT®T FACTON B

Hix Inden-- (Fast from 0% Arrivals Arriva
Percant(Q4I0N} snresnold) [mo [Wel [HeX [ H=0] K=1] W=7 | A=o ] #a
o

or 3
O ts 20 | 2000 to 4bG0 [0.88[0.47]0.¥4|0.82[C.65 0.1: .77 [0.64]0.92
1 to 50 | 2000 to 2300 fo.ewfo.91{0.56]0.73|0.as|0.9al0. 72 0 k6 )0, 94
0 40 60 B0 100 120 140 160 18 51 eo 80 | 3500 vo 4500 Jo.s4fo.e7]e.92|0.70]0 070 03 0. 72 0.0 0.0
a1 to 130 | 3000 to 7000 [0.83f0.9000.9¢|0.#3|0 50 0. 95 [0 a3]0.50]0.96

Hlx [NDEX == PERCENT (C"‘m) 111 o 180 5500 o 7500 |1.00f1.00§1.00/0.92(0.97]1.00]0.92]0.%7]1.00

Froure 3-33, HOURLY CAPACITY OF RUNWAY-USE DIAGRAM WOS.: 55,8} For VFR CONDITIONS.

HOURLY CAPACITY BASE C* TOUCH ¢ 60 FACTOR T
520

T=100

~PERCENT ARRIVALS

()

(OPERATIONS PER HOUR)

||||"0' X T x E =Hourly Capacity

[~a]
]

EXIT FACTOR E

Te datarmine Exit FPactor Ei

1. Daternine axit range for sppropriste wix index from cable balow

3. PFor arrival runvays, determine the average mumber of sxits(N} which
sre1 {a) within appropriste sxit range. and (b} separated By at
least 730 femt

3. If W i3 4 or pore. Exit Factor = 1.00

« If W ie lass than 4, datermine Exit Factor from table below for
appropriaste min indax and pearcant srrivale

HOURLY CAPACITY BASE

Tadt . EXiT FACTON B

Wiz Index-~ lr"tm 108 Arxivals | 0% Arzivals | ¥0% Aerlvals
Peraent{Ce3DH  thrwahold) [Timp | Wui Hel [ Weg [ #=0 [ u=1 | u=
or 3 or 3
0.98[0.74{0.96(0.54

1.00[¢.70[0.92]0. %7
0.97[0.700.87]10.%}
.94 0.4 ]0.9000.9¢
1.00]0.9210.9741.00

G tc 20 | 7000 to 4000 |0.79|0.88]0.
1 to 50 | 3000 to 5200 |o.98[1.00)1.
0 40 60 80 100 120 140 160 180 Sl to $0 | 3300 to €500 {o.33]0.96|1,

1 o 120 3000 to 7400 |0.93|0.96

MIX INDEX -- PERCENT (C+3D) 121 ta 160 _| 3300 to 3300 lo.97lo sss.

Ficure 3-38, HOURLY CAPACITY OF HUNWAY-USE DIAGRAM NO. 56 FOR VFR CONDITIONS,
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HOURLY CAPACITY BASE C*  TOUCH & GO FACTOR T

Paroent Hin index--
220 T h & Go Percent{Ce10) TOoUCH [ ] a0 TPACTORN k4

] 0 to 160 1,50

110 Dee 0 1.03
11 to 26 ot 20 3.10
1 to 3 Ot 40 1.1?
- PERCENT ARRIVALS it to 40 ot o 1,28
4w 90 ot 10 1.38

[
on
[==]

(=
e
==

¥ _
|||lw0' X T x E =Hourly Capacltvl
) -

EXIT FACTOR E

to dstarwipe Exit Fagtor K

1. Detarmine axit range foy approprists aix indsz Crom teble below

2. Por artival funways, detarmins the avarage nusber of sxits(N) which
arer {a) within onmp:uu exit range, end (h) eapacatsd by et
laast 730 famt

3., 1£ W fs 4 or more, Rxit Fector = 1,00

. IfW ip lese than 4, determine Exit Factor from table balow for

agpropriate aix indea wnd paresnt srzivals

B
[=]

—
[o=]
(=]

{OGPERATIONS PER HOUR)

o
(=]

HOURLY CAPACITY BASE (C*®)

[+2]
=]

Exit Range EXIT PACTOR B

Min Indes~- | {peqr 2rom 0% _Arr. s
Percent{C4IB) |  ehreatold) [Nad | we i W=Z | W

or 3
T to 30 1680 to 4000 [0.83]0. . . .en[0.95]0.7% 0.
il o %% Jo00 o 3300 J2.00]1. . ' L0lu.00]0.08]2.

0 40 60 80 160 120 140 160 180 | st we | 3500 e e300 [0.95[0.s0[1.00[0.02[c.s7]1.00f0. 74 o

MIX INDEX =~ PERCENT (C+3D) 121 0 130 | 3300 so 1509 Lo.s2s.00ls.aoto.oats.coly soleszlo.

£
=]

~)
=]

=

F16ure 3-35. HOURLY CAPACITY OF RUNNAY-USE DIAGRAM NOS.: 57,63 FoR VFR CONDITIONS.

HOURLY CAPACITY BASE C* TOUCH & 60 FACTOR T

220 ,g*“:mrﬁ, TOUCH & GO PACTOR T

T to 300 1,08
tw 153
De 0 1.10

200 r ote 40 1.17
8 - PERCENT ARRIVALS 0t 10 P 1 ]

180 0t 30 %)

—
[+2]
(=]

€

(OPERATIONS PER HOUR)

[y
£
<

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

EXIT FACTOR E

To_datermine Bxit Factor M
3. Dstarmine exit rangs for cppmprlau win index from tabls balow

1. Por arrival v . the susbar of exita(N) vhl.eh
arer [a) wichin nnmﬂ.n- uu TaARYY, ana (b) separated by @
Least 750 feet

3. If W ile 4 of more, Wxit Factor = 1.0

. If M is less thean 4, dstarmine Exit Factor from table below for
appropriate maix inden and parcent arrivals

5
=

—
[=]

og
=]

HOURLY CAPACITY BASE

Exit Range EX:IT FACTOR 2
Hia Index-- | treet trom

ParcentiC+ID) | yhrashola) ey ] TR T

7650 to 1000
1000 to 3800
0 20 40 60 80 100 120 140 160 180 3500 to 4500

2009 o TOQQ |O

MIX INDEX -- PERCENT (C+3D) ‘ 7

F1GURE 3-36, HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NDS.: 58,064 For VFR CONDITIONS,
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HOURLY CAPACITY BASE C* TOUCH 8 GO FACTOR T
Parcent Wiz Index-- TOUGHE & GO FACTOR ¥
Touch & 9o Parcant (C+3D}
20 o ® to 160 1.00
1 to 10 Pt 1.00
200 1 1t 0w 70 1.16
1 21w tew 40 1.20
[- PERCENT ARRIVALS 3 to 40 o 1o 1.9
4w 30 Pes 10 1,36

¥
lll C* X T x E =Hourly Capacity
| D[ € J

EXIT FACTOR E

%o determing Exit Fector E)
1. Detearmine anit rangs for appropriats mix indem {ros teble below

2. For arrival runwvays, datermine the average numbar of snite{d) b‘hkh
are: (a] within apgropriate axit ranga, and (b)) asparstad by a
Jeust 730 fawt

3. 1f ¥ is 4 or mors, Exit Factor = .90

4. If W §a lass than 4, datermine Exit Factor from tabls below for
sppropriste miz index and parcent arcivals

=]
S

i

B
&

5

(orsmnon‘s:; PER HQUR)
=

B

HOURLY CAPACITY BASE (C™)

Exic Rangs BEXIT FPACTODR

Mix Intax-- | regt from % Arrivalp [ 368 Arrivals
hmnttcﬂbl threshold}l [Rep l ['T13 n-'i T

1 |

¢ to 30 20400 to 4000 (0.70]0.89]0.#5[8.75]0.
1 to 50 000 to 3300 fo.80i0.92]0. 070,070,

40 g0 80 100 120 140 160 180 ) 81 to #0 | 3900 vo e300 [1.00f1.00[1.00]1.00]1.
MIX INDEX -- PERCENT (C+3D) Luss.coaeo L2200 s 1200 looselr.seligolo.sel.

Fioure 3-37, HouRLY CAPACLTY OF RUNWAY-USE DLAGRAM NOS.: 59,65 ror YFR CONDITIONS,

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

T=1.00

= PERCENT ARRIVALS

—
=1
=]

K 3
|l||"j=' x T x E =Hourly Capacity
)

=
=

EXIT FACTOR E

to determine Exit Factor B,
1. Dsterpine exlt range for eppropriate alx index from table below

2. PFor arrival runways, determina the sverage numbet of axitsin) vhlch
arat {a) within appropriate exit range, and (b} eeparated by a
least 730 fest

3. 2f M 18 4 or more, Exit Pactor « 1.00

. If W ia lass than 4. detemmine Exit Factor frow table below for
appropriate wiz inden and percent srrivals

5
(=]

—

(OPERATIONS PER HOUR)

s

HOURLY CAPACITY BASE (€™

Exit Ranga EXXT PFPACTOR ¥
Mix Indwx-- {Paee from 408 Arrivate | 308 Arrivals ] 80§ Arrivals

Parcent(celt)|  chreunold) =8 | el [ WeT [ a0

or 3
0w IO 2000 to 4000 [0.7B]0.85Y0.95[0.758]0.

21 to 30 3000 to 5300 [0.67§0.92}0.9Ty0.085]0,

0 20 40 60 80 100 12{] 1“0 150 180 sl to 00 3500 to 8500 |o.90[0,9%]1. 000 9950,
MiX INDEX -- PERCENT (C3D) 121 1o 100 | 3300 ea 1300 1-onls.on}a.c0l1-00]1.

Fisure 3-38, HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NO, G0 FoR VFR CONDITIONS,
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HOURLY CAPACITY BASE C* TOUCH & GO FACTOR T

Parcent iz Index-~- )
220 Touch & Go | Peroeat{C4ID) TOOCH & 40 PACTOR T

] ¥ to 180 T.00
1 to 10 o %0 1.04
200 1t 20 bt 70 110
1 te 3 tw 40 1.30
- PERCENT ARRIVALS N w0 o to 10 1.5
41 to 50 0w 10 140

|
n
)

[
=
=]

. 2
iNc <7 xi=HourlyCapacllyI

. EXIT FACTORE

To dn.llligu Exit Facter B

1. CDetazmine exit range for unm:nu mix indax from tadbls balow

i. ror stvival r numbar of exica(N) -Md:
arer () nlt.hln appropriste nit TADgS . nd (b) axparated by a
lesst 750 £

3. If W is 4 or sare, Exit Factor = 1.99

« It W is Jass than 4, dstermine Exft Pactor from table Delow for

approptiste mix index and parcent scrivals

x}
(=1

et
=

(OPERATIONS PER HOUR

oo
[=3

HOURLY CAPACITY BASE (C®)

tuit Mangs EXtT PACTOR &

Mix Index-- %08 Arrivals ]
rarcant(cetnt| {heasneid) FTociyiy L

or 3 or_
9w J0 2080 to 4000 Jo. -3d[0.93[0.47]0. 090,
11 o 30 3020 w0 %300 0. «0011.00)9.

2040 60 80 100 120 740 160 130 s1va #0200 eo asao
MIX INDEX -- PERCENT (C+3D) 121 sa e | 3599 se 2388 Lo

F16URE 3-39, MOURLY CAPACITY OF RUNWAY-USE DIAGRAM NO, 02 FOR VFR CONDITIONS.

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

Kiz Index--
420 Porcent (C430) PTOUCH & GO PFPACTOR T

0t 100 10
Qe 70 1.03
380 e 70 1.10
1.19

- PERCENT ARRIVALS

2

&

(%]

[
o

. 4 -
||||.[c' x T x E =Hourly Capacity |
- '

EXIT FACTOR E

2o determing Exit Factor Ec

3. Determine sxit range for mrop:l.n- mix indez from table below

3. Tor arrival r the nasber of exits(N} whioh
srwt (a) -lthln |ppwprhu n!t range, and (b} separsted by at
laast 750 f.

1. If W is & ar move, Exit Fecter = 1.0Q

4, If % is les? then 4, detarnine Exit Factor Erom table below for
approprists miz index and parcent errivals

[

[

(OPERATIONS PER HOUR)

—
=y

HOURLY CAPACITY BASE

[
2
e ]

Exit Range EXTT FACTOR %

Wix indax=- | (rasr from [T40% Arrivals | S0W Arrivals | €08 Arrivals
PorcentC430}| thraphoid) [Rep ] NeGTWel] Ne3 [ W=

9t 10 2000 to 4000 [0.75]0. :f!: 9.64[0.02 :rll q.63)0.
71 ta 30 | 3000 eo 5300 [6.81]e.a80.06]0. 73}, 080 93]0.72]0.03]0. 92
20 40 60 80 100 120 140 160 180 31 to 50 ] 3300 eo e300 |0.91]0.sa|c.9s]0.75)0.84 )0 020,75 )0 0a 0,92

1 to 120 2040 to To0O |0.98]0.92{0.07]0.83]0,07]0.04|0.02[0.07|0.9¢8

MIX INDEX -~ PERCENT (C+3D) Laas conso [ 5380 g0 7800 fo.93le.91]0.00]0.69]0.98f0.9nf0.un]o.vef0.s0

e vt i

o
[=]

(5]
=)

Fieure 3-40, HOURLY CAPACITY OF RUNWAY-USE DIAGRAM Nos.: 80,81,95,96 For YFR cownDitIONS,
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HOURLY CAPACITY BASE C* TOUCH &8 60 FACTOR T

farcent Mix Index-~
420 Touch & Go | Percenticaipy| TOUEHN + G0 FACTOR T

[ 3 to 180 1.00

1 to 10 ot 0 1.03
38 11 o 20 ot 0 1.0%
! 1 to 30 0 to 40 1.0%

- PERCENT ARRIVALS 1 eo 40 0 to 10 1.8

41 o 30 0 to 10 1.0

W
[ =]

(2=
[=1]

||||u0' x T x E =Hourly Capacltyl
S

EXIT FACTOR E

To_daterrine Exit Tactor E:
1. Determins axit cangs Cor appropriaste mix indax from table balow

1. Por arrival runways, datermine the avarage nomber of exits{N) which
arer (a) within appropriats exit range, and (b} ssparated by at
least 750 Cewt
If N is 4 or more, Exit Pactor = 1,00

. If H 1m lase than 4, datermine Exit Pactor from table below for
appropriste mix indax and percent arrivals

[d
(%]

—

(OPERATIONS PER HOUR)

—
=

HOURLY CAPACITY BASE ((™)

Exit Range EXxXIT FACTOR

Kix Index-- {Fasr froo 0% Arrivals
60 Pereant {C+ID}  ¢pyushold) W=D | W= | =3

ar 3

T to 10 | 2000 to ¢000 [0.520.79]0.90]¢-
20 21 to 30 {3000 to 3500 Jo.72{0.830.93]e.
0 20 4 60 80 100 120 140 160 130 31 te 88 | 3500 to 6300 lo.rsfe.aafo.eafe.

8 to 1M 3000 to 7000 {¢.31[0.07|0.%4

MIX THDEX -- PERCENT (C+3D) 121 to 180 | 3500 so 7500 |1-00]1,00}1;00]s,

Fiure 3-41, HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS.: 83,84,98,99,102 ror VFR conpiTIONS,

KOURLY CAPACITY BASE C* TOUCH 8 60O FACTOR T

. Parcent Mix Indax--
qzo Rouch & Go Parcent (C+ID) Touch & GO FPACTOR T

Q 4 to 00 1.00
1 e 10 0w T .03
380 il to 20 0 to TO .08
21 to 30 0t 40 1.0
- PERCENT ARRIVALS 3 to 40 0te 10 s

3“0 41 ko 30 0t M 1.20

L)
[
(=]

[
<
o

|II|“C' xXT x E =Hourly0apacllyl
r

EXIT FACTOR E

%o datermine Exit Factor Er
1. Deternine exit range for appropriate mix index from table below

2, For arrival runwvaya, dsternine the average number of exitaiN} lmlch
ara: (a} within approprists sxit range, énd {b) separated by a
Least 730 feet

3. If ¥ 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 arrivale

N

—
oo

(OPERATIONS PER HOUR)

—
=

HOURLY CAPACITY BASE (L")

Exit Range EXIT FACTOR
Mix Index-~ {Fest from als 5
=

Pazcent(CHID) | enresnoldy |
or 3
T to 10 7000 to 4000 . 0.%0]&.
1 to 30 000 to 3500 0.93]0.

0 20 40 60 80 100 120 140 160 180 5l to 30 | 3500 to 6300 0.92f0.

8l to 170 0.9410.

MIX INDEX -- PERCENT (C+3D) 121 1o 180 | 5565 oo 7300

Froure 3-42, HOuRLY 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
160

T=2100

CENT ARRIVALS

..
_--! C* X T x E =Hourly Omumo_.wd
r 3

EXIT FACTOR E

To_datermine Exit Tactor E:

1. Petermine sxit range for spproprists tix indax from table below

2. Por arrival funways, determine the avarage nusber of sxtta(N) which
are: (a) within appropriste sxit vange, and (b} separated by at
Lagst 730 fast

3. It w is 4 or more, Exit Factor = 1.00

4. 1€ % Le less than 4, catermine Exit Factor from table below foy
appropriats mix indax and psrcent arrivals
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{OPERATIONS PER HOUR)

L)
=]

HOURLY CAPACITY BASE (C*)

e d
=

Exit Range *RXIT PFPACTOR E
Mix Indsx-- {Fast from % Arzivals | 308 Arrlvals | CO8 Arcivals

Prrav el heid hid e il

0,81 ]0.%3][0.98]0.83{0.b3]0. 990,92 )2.00

0 40 60 20 100 120 140 160 18 3500 to €500 |o.e1o.07{0.93]0. 72 0.0 0. 20 0. 80 0.0
4 0.03)0.8%|0.94]0.820.880.92]0.83 o,

MIX INDEX - PERCENT (C+3D) 2aae o 7300 [o-ve o.aalo.salo.sslo.01 10,04 .25 0.0

FigurRe 3-435, HOURLY CAPACLTY OF RUNNAY-USE DIAGRAM NOS,: 1,54 ror TFR conDITIONS,

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

T=21.00

- PERCENT ARRIVALS

(]

E 2

_--!O. X T x E =Hourly Capacity
-

EXIT FACTOR E

taraine Exit Pactor E:

Daternine euit range for appropriate alx inden frow table balow
ror srrival runways, dstermina tha average number of axita(m} which
are: {a) within spproptiste exit range, and {b) weparated by at
laast 750 famt

If # i3 4 or more, Pxit Factor = 1,00

If N §s lesa than 4, Jdetemmine Exit Factor from vable below for
appropriats mix indax and percent arrivals
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{OPERATIONS PER HOUR}

b )

HOURLY CAPACITY BASE

£ait Rangse 2x:T FACTON %
ix ;ﬂi"onv (Paer ftom | d0% Arrlvalas | 508 Arrivais ] €0V Arrivale
Pevcant{Ce3D}| tnreshold) [Fag [Red | Hed | Wl | H=1 | i | =0 | W=
or ) or 31
Gt 30 2000 to 40060 Jp.9BfL.o0[.00|0.96)1.00) . 0¢[0. 901100
2l o 50 3009 to 3500 |9.90(0,.96]0.98]0.90]2.96]|0.98)5.90]0.9%

1}
0 20 40 60 80 100 120 140 160 180 51 t0 80 | 2500 o €500 [a.91]0.97 1. 0000, 92|6.97|1 000,010 97
[ 31 S000 to TOO0 o.91|0.98|3.00(0.%1}0.98|1.00]n.91 0, %0

3—* —ZSMX - VN”ﬁmz.ﬁ ﬁﬁ+w=v i3 5500 to 7500 10.92]0.97]4.0010,90]0.9751,00]0,.90]0.97

FIGURE 3-44, HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NoS,: 2,3,9,51-68,72-74,76,77,74,80,
§2-85,87-89,91,92,94,95,97-100,102 ror [FR cONDITIONS.
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HOURLY CAPACITY BASE C*

I~ PERCENT ARRIVALS

{OPERATIONS PER HOUR)

HOURLY CAPACITY BASE (C*)

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

9/23/83

TOUCH & RO F2CTH

T- 1100

||||.|c' x T x E =Hourly Capacity |
N

To datarminae

EXI

Exit Pactor Ei

1. Datermine exit rangs for appropristsa mix inday froam tabls below

2. Por arrival runways, datarmine the average aurber of exita{H) which
ars: () within approprists sxit rangs, and {b] smpsrated by st
least 73¢ fest

3. If W is & or sore, Esit Pactor = 1.00

4. 12 % 1» lesy than 4, daterming Exit Factor fros table balow for
appropriste mix index and percent arrivals

T FACTOR E

Rix Tndex-~
N t{c+I0)

Exit Aanye
(rest. Tron

EXIT FACTOR

¢ ta 20
1l to 30
51 to 00
e 120
121 to 100

2000 to 4400
3000 ko 5500
3560 to §360
5000 to 7000

3309 to 7300

Figure 3-9%, HOURLY CAPACITY DF RUNNAY-USE DIAGRAM NOS.: 4,5,75,90 ror

HOURLY CAPACITY BASE C*
100

b« PERCENT ARRIVALS

HOURLY CAPACITY BASE (€%
(OPERATIONS PER HOUR)

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

IFR coNDIT1ONS,

ToUCH 2 60 FACTOR T

T=100

Il'l" C* x T x E =Hourly Capacity
Y

To gatermine

EXIT FACTCOR E

Exit Factor Ei

1. Detsermine sxit range for appropriats aiz index from teble below

2. Por axtivel runways, detarnina the avetage nusber of exits(H) which
are: {a) within sppropriate exit range, 4nd (b) saparatsd by st
laast 750 fast

1. I M is 4 or more, Fxit Pagtor = 1.00

4, If N is leas than ¥, datermins Exit Pactor from tabdls balow for
appropriste aix index and parcent arrivals

Wiz Index=-
Parcant {C+ 1D}

Exit Rangs
{Faat fzom
thresholad)

$2IT FACTOR

0o 20
1 o 30
1 to N0
81 ea 120

131 ko 10

1000 to 4902
000 o 3500
3500 vo 4300
3000 to 7900

3300 o 7300 |

Freure 3-46, "HOURLY CAPACITY OF RUNWAY-USE DIAGRAM %O, 5 FOR [FR conDITIONS,




9/23/83 AC 150/5060~5

HOURLY CAPACITY BASE C* TOUCH & GO FACTOR T
119

T=10

- PERCENT ARRIVALS

8

F
Illl“ C*' xT x E =Hourly0apaclty1
—
EXIT FACTOR E

To detsymine Exit Faceor E)

1. Determins sait range [0T Sppropriate mix isndse fros tabls Below

2. For arrival runways, dstersirs the sversge humber of wxits (M) which
sre: (a} within appropriste anit raoge, and (b)) ssparated by at
laaet 750 fese

3. 1f W is & or more, Rxit Factor = 1.00

. IE M is lase than 4, Jatermine Exit Factor from ctable below for
appropriste miz lnden and percant arrivals

e
[—]

{1
o

wn
o

(OPERATIONS PER HOUR)

£
[=]

HOURLY CAPACITY BASE {(C*)

v
(=]

Exit Rangs EXIT FACTOR 1B
Hix Indau=~ | (raer from [TO% arel Trelvals | 30 Rirlvals

Toe
Parcant(Ced0}| chraanold} [Tag T uwel] ] Wel | Wei
L1
[ s to W | 4 3560 |0.93|0.98]1. R 5 A0[1.00]1.00] t.80
10 e e | 2000 o 3000 |0.92(097|i.0a|o.aeess]|r00]0.0n)r.00] 100

6 20 G0 60 80 100 120 140 160 180 to 710 | 3505 vo ssoo fo.ssfo.sr]i.00|0me]e.esfr.eooma]r.e0]e00

71 s 130 3880 to F900 fo.p4fO.FE) S, o f . a8 {0.08]1.00

H]x ]HDEX - PERCEHT (C"‘SD) 121 to 198 3500 to 7300 10981 0gf). . i . 0.98la.37 14ﬂ

~
o

Fioure 3-47, HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NG, 7 FOR IFR CONDLTIONS.

HOURLY CAPACITY BASE GC° TOUCH & 6O FACTOR T
220

T=1.00
200

- PERCENT ARRIVALS

[
[+
o

[
o]
=]

. 2
||||”c' x T x E =Hourly Capacity
r .

EXITFACTOR E

To detarmine Exit Factor B

1. Patermine exit range for approprizta sin indsx from table balow

3. Por arrival runways, datsermine tha average nusbar of sxita(N) which
are: (8) within appropriate sxit rangs, and (b} separdtsd by at
least 750 festr

3. If & {s 4 or more, Exit Pactor = 1.00

« If W is less than 4, determing Exit Factar from table below for
appropriate mix index snd parcent arrivals
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(OPERATIONS PER HOUR)

HOURLY CAPACITY BASE (C*)

iz Index ‘t‘“ Range EXIT PACTOR E
-~ Fast [ram 08 Arrivals Arzrivais
PercantiC+In)]| threanocia) g ] = i

© ta 30 | 2000 to 4000 |0.99[i.00|1. 1,001,
i1 ta 30 3000 to 5500 [0.9% 0.9%0.
0 40 &) 80 100 120 140 160 18 31 to 80 | 3500 vo e300 [0.9% 0,981, 0.9%2,

3 to 120 000 to 7000 |0.96 ©.99

MIX INDEX -- PERCENT (C+3D) | 121 to 300 ] 5800 vo 2500 Jo.sulr.oofs.aofe.us s o0fs.

FIGURE 3-48. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NO. 8 For [FR coNDITIONS,
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HOURLY CAPACITY BASE C* TOUCHKH &8 60 FACTOR T
100

T=1.00
90

_nl.a — 4 — ¢
FPERCENT ARRIVALS
80 =

, i
70 LR L. 4
: £F _ --!‘!m. X T x E =Hourly Capacity
60 M -

; EXIT FACTCOR E

To detarmine Ealt Facter E:
1, Determine sxit range for sppropriate nix index from table below

7. Prar arcival runwvays, determlne the average numbar of exits{d} which
aret (a) within appropriate axit rangs. und (b) separsted by at
leaat 730 faat
If N ie 4 or more, Exit Pactor = 1.90

If N 4w leas than 4, deternine Exit Factor from table below for
appropriata six index and parcent arrivals

("
)

(OPERATIONS PER HOUR

HOURLY CAPACITY BASE

Exit R Priry rarson s
Hix Yndex-- _w-n wﬂ”
Percant(CHIDN]  threangld)

e 20 7000 to (008 £
o Mo 50 | 3000 to 550D = 1,00
0 20 40 60 80 100 120 140 160 180 51 te B0 | 2500 to ssob

$00¢ o 7049

MIX INDEX -- PERCENT (C+3D0 180 | ss0¢ ko 1300

FIGURE 3-49, HOurLy CAPACITY OF RUNWAY-USE DIAGRAM NOS,.: 10,20,29,69 ron IFR coNDITIONS.

TOUCH & 60 FACTOR T
110

T«=1.00

w
<

i 4

_—-! C* X T x E =Hourly Capacity

Z
EXIT FACTOR E

To _detarmine Enit Factor Tu .
. .
1. Datarmine snit range for appropriste mix index from table Tolow

For arrival runways, deternins the avarage nurber of exits(N) S;ns
& {a) within appropriate exit range, and {b) ssparatsd by &

leant 730 fest

1 8 1a & or wore, Exit Factar = 1.9

77 N is lews than 4, determine Exit Factor from tebls below for
appropriate mix index and percent arrivals

(%)
)
=]

(OPERATIONS PER HOUR

- |
L]

HOURLY CAPACITY BASE

£rit Range EX1T FACTOR &

Hin Indew-- iTast from | G0W Artivals L Axrivals |} G048 Kyrlvals

Porcent(CAIDN| threshol@) [R=g | Wed | wal [ Wad | H=1] #=1 | #=0 ] A=1 | F=

ot 3 oy 3 or )
4o I0 3000 to J3GC |1 00| oG] t.ap[7.60]1.00]1.00 1.00{t.00]1.00
2l to 10 1060 o 303¢ |0.92|t aoj1.po|v.0a|r.00]1.00]1.00]0.00]1.00

O RO md mc _.8 HMQ HBO Hm_u Hwo 41 tn M0 360 to §900 (0.90) 0 850 L.0D] r.0DET.Q0) 1 0O Y.0G| b .00)).00
ZHX uZGmx meﬁMZA_. ﬁﬁ.-wmv 7 o 120 3000 to 7000 (O EifO.vI)1.00] T RQ|V.en]1 00 o0y 00]1 00
“= to 180

3500 to Y400 |0.04]0. %51 00) 0 0&]1.00|1.0043 c0f1 00]1.00

FrouRs 3-50, HouaLY CAPACLTY OF wUNWAY-USE DIAGRAM NoS.: 1,70 For IFR conDITIONS,
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HOURLY CAPACITY BASE G* TOUCH 2 GO FACTOR T
20 '

T=1,00
200

- PERCENT ARRIVALS
180

/

g

I.Ilw' X T x E =Hourly Capacity

—
£
-]

EXIT FACTOR E

To_deternine Euit Factor E:
1. Datarmina exit rangs fof appropriste six inden fram table balow

. TFOor arrival runweys. fdsteraine 1he sversge nusber of enitsi¥) whien
are: {a) within approprista sslt range, snd (b} asparated by at
1sast 1390 faet
1f N ie 4 or more, Exit Factor = 1.48

If N is lese than 4, dekermine Exit Pactor fros table below for
appropriate min fndex and pearcent arrivals

|3
1=

=3
o)

(OPERATIONS PER HOUR)

P

HOUWRLY CAPACITY BASE (C*)

£xit Range EXIT FPACTOR E

MR [nded-- | (reet from [TiG% Arrivals | 300 Ayfivals | 604 Arsivals |
Fuiowntd «I0) | phregnoldl  [iw6 [Hal | K3 [ UG T U=t | Rnz [ =0 ] Bl | HeT
2-43,2-%0 or or 2

5 to 2D 2000 to 400D |O0.BY 0.0, D.953D . B30 . 8)0. 99D 92|}, 00
71 o >0 3000 eo %500 10.7900.86}0.9250.77 b asQ0.92]0.89]0.%8]).

Bﬂ 20 40 60 80 10D 120 140 160 180 $1 w0 80 [ 3506 wo €300 [0.91]0.87[0.93[0.77 [0.B3}0. 91090 0.8 0.

8l o 1240 5000 to 7000 JD.8310.E9)C.94)0.00|0 BG620.92 (0. 830,90 0.
Hlx ]NDEX - PERCENT (C+BD) 121 ta 1499 5500 to 7500 |0.B6J0.94|0.98|0.83]6.91[0.56]0.7%([3.09]0,

FiGure 3-51. HOURLY CAPACITY OF RUNWAY-USE DLAGRAM NGS.: 12,71 vOR IFR CONBITIONS,

HOURLY CAPACITY BASE G* TOUCH & 60 FACTOR T
110

T=1w

- PERCENT ARRIVALS

[red

lll'" C* x T x E =Hourly Capacity
)

EXIT FACTOR E

e |
i=)

o
o

To deteynine Exit Tactor Ei
1. Cuwtsisine exit range for appropriate six indax from tabls below

3. Por acrival runways, determine ths aversge numbar of snita(¥) which
arer (a) within approprista seit rangs, and (bl daparsted By at
least 140 Ewmet
12 & 1s 4 or mare, Eait Factor = 1.09

Tf % in lasa than &, derermina Exit Factor [vew table balow for ;
apprupriate wix index end perceat arrivala ' I

wi
=

(DPERATIONS PER HOUR)

=
[

HOURLY CAPACITY BASE (C*)

Enlt n Ex1T FPACYOR T
Min Index-- (:::t ;:3:
Porcamt{C<30Y | thyeshold)

[~ % o 10 | W ReTI48T £-1.00
e 40 | 2000 ta 3000 -1,

D iﬁ 4 60 BD 120 140 1 80 4518 16 | 3108 o 4360

e s000 to 700D

MIX TNDEX -- PERCENT (C+3D) 171 to 3500 to 7300

F1GURE 3-52, HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS.: 13,15,24,27 ror IFR CONDITEONS.
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48

9/23/83

"

HOURLY CAPACITY BASE

HOURLY CAPACITY BASE C*

{OPERATIONS PER HOUR)

(¥
—

8 3 8 5

.

{ARRIVALS

0 20 40 60 80 100 120 140 160 180

MiX INDEX -- PERCENT (C+3M)

TOUCH & 60 FACTOR T

=10

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

EXIT FACTOR

Ta datarmine Exit Factor 2
1. Datarmine azit range for appropriate miz fndex fvem table below

2. ror arrival yunwaps, datermine the avatade nomber of exitaiN} which
aret (&) within appropriata axit range, &nd (b} separated by at
least 150 fast

3. I W is 4 or more, Exiv Factor = 1,00

. If W is less than 4, deteraine Exit Factor from table below for
appropriste nix indew and petcent srrivals

iz Indaxe

Exit Range
{Fest from

Parcant (G40} | tnlgsnoia)

EXI?Y

rFaCTOR

| 408 Arrivais

b Arrivals

(41}

Arrivals

N=0

Hel

Lot
or ]

W=D

3]

=3
or )

Hel [ N=2
or 3t

¥ to 0
1 o 40
41 Lo Y0
71 to t20

121 to 14¢

oY <o 1350
0% to 3000
2906 o £300
4000 ra o400
1300 to 7500

t.on
1.00
1.00
1.80
0.9

13 T
1.00(1.00
41.0010.00
(- LARN:T.]
O.%8|0.00

r.00
100
100
[.1:]

.06

Y.on]) .00
L.9o0)3.00
180} 1.00
k.gof .00
1490)'.00

T.00
1.00
.00
1.00
1.00

roali.ng
1.00]1.00
1.8041.00
1.00]1.00
1.00]1.00

Fieure 3-53.

{0

HOURLY CAPACITY BASE

(GPERATIONS PER HOUR)

HOURLY CAPACITY BASE C*

220

—_ =
o
ég (=

- PERCENT ARRIVALS

S

B8

L1

20 40 60 30 100 120 140 160 180

MIX INDEX -- PERCENT {C+3D)

HOURLY CAPACITY OF RUNWAY-USE DIAGRAM noS.: 14,17,21,25,30 For IFR cowplvians.

TOUCH & 60 FACTOR T

T=1,00

|l||.rc’ X T x E =Hourly Capacity
)

To daternine

EXIT FACTOR E

Exit Tactor E:

3. If K ie ¢ or more, Exit Factor = 1.00

4. If W is lsas than 4, dstemine Exit FPactor Prom table below for
appropriste mix index and parcent arrivals

1. Determine axit ranqge for appropriate mix Index from table below - .

2, ror arrival tunways, dstermina the averags nupber of axitsi¥) which
aret {a) within appropriate sait rangs, and {b) separsted by st
least 730 faat

Mix Indax--
Percant {C+1D)

Sxit Mangs

EX LY

FACTOR E

{resr from

[IT)

Acrd

vals

113

Arrd

rale

$O% Arrivala |

threshold)

Hal

FT
or 3

[TT]

[}

Hed
or 3

N

e
or

4 ta 20
21 to 40
31 to 49
0L ce 120

121 ko 180

1500 to 4000
1000 to 3390
1500 to 4500
3090 to 7000

1.00
1.00
1.00
1.00

3300 o T300

1.00

i.0a
.00
1.00
1.00
1.00

L.a0
1.00
1.00
1.00

1,00

[ T]
0.90
6.%1
1.4

1.00
0.98
Q.97
1.q90

1,90

1.00

.o
2.9
1.00
1.00

1,00

0.%9
0.%0
.51
.91
2.90

1.00]1.00
0,960,934
0.97[1.00
0.98|1.00
0.37]1.60

Fisure 3-54,

HouRLY CAPACITY OF RUNNAY-USE DIAGRAM NOS.: 13,28 For [FR conplTyONS,
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HOURLY CAPACITY BASE ©C* TGUCH &8 60 FACTOR T
220

T=10
200

/—- PERCENT ARRIVALS

[
h
=

[
=
[ =]

Illl" C*XT x E =HourlyCapaclty|
r N

EXIT FACTOR E

To datarmine Exit Facter X
1. Dstermins sxit rangs for approprists mix index from table below

2, Tor arrival runways, determine the average nuebsr of sxitefd} walch
ars: {a) within sppropriste sxit rangs, and {b) ssparated by at
lasst 730 feat

3. IL P is 4 or more, Exit Facter = 1,00

+ 2 W is lass than 4, determine Exit Pactor from table below for
appropriate aix index and percant arrivals

B
=3

g

(OPERATIONS PER HOUR)

oo
[=]

HOURLY CAPACITY BASE (L™

Exit Rangs EXIT FACTOR E
e yoy| (Test trow ["TGiArzivaie |40V RNy U Arilvaie
thrashold} [Jeg [ Ral Wed | Wl ]
— s— — oz 3
O to 30 | 7000 to 4000 |0.38)0.99|1.00|0.98[0.95]1.00)d.9% |0.99]1.00
31 to 50 | 3000 to 5500 |0.30]0.95[c.08{c.00fc.95|0.98 0. 90 0.6 0. 90
0 40 60 B0 100 120 140 160 180 *| %1t 80 | 3300 ro 6500 |o.s2[o.9n{1_oojo.8al0,5n]1.00[0.01]0.97]1.00

a8l to 139 3000 to 7000 [0.%3]0.99 0.%2

MIX INDEX -- PERCENT (C+3D) 121 10 100_| 1500 o 7500 |a.sslo.s5l3 o6l s0lo-s1]1.0000.s0]0.a3{1.00

FIGURE 3-55, HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS,t 18,22'.26.31.36 FoR IFR CONDITIONS.

HOURLY CAPACITY BASE C* TOUCH &8 60 FACTOR T

T=1.00

’—- PERCENT ARRIVALS

|

=1
=)

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

EXIT FACTOR E

To datermine Exit Factor ¥
1. Determina axit range for appropriste mix index from table balow

2. Por arrival runways, determine the aversgs numbar of exita{¥) which
arer (o) within approprlste emit range, and {b) separated by at
leant T30 fast

3. It W is 4 or mors, Exit Factor = 1.00

4. IZ W ia lass than 4, determine Exit Pactor froo tabls below for
& 1T appropriata min index and percent arrivals _

(OPERATIONS PER HOUR)

HOURLY CAPACITY BASE (L*)

i Exit Aangs EXIT FACTOR E
; Y “M::.::}l;:;;' (Peet from [“T0% Arrivals | 500 Arrivals | 0% Arcly

theashold) [5eg [ Nel ] HaZ | Weo [ Rul | W3 | wD [ W=l ] WeT ]
or 3 ] oF 3

T TR T I (TS BT FWCT) AT PR S e ] R

21 ta 3¢ | 2000 e 5s00 fo.s0fo.9s(0.90|0.90]0.es]0.0n|0.vaf0.ve]0.

0
0 20 40 o0 80 100 120 140 160 180 51 ta 20 ) 3306 to 4500 |o.91}0.97(1.00(0.91]0.97}1.00 0.0 ]0.97]2.
MIX TNDEX -- PERCENT (C43D) 1:: : ::: 5000 to 7000 :::: 0.98[1.00|a.9170.90}1.00]0.93{0. 00|21,

3500 o 7300 9.911.00/0,90]0.9711.00}0.90{0.97}1.

FIGURE %-53, HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS.$ 19,25 For IFR CONDITIONS.
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HOURLY CAPACITY BASE G* TOUCH &8 60 FACTOR T
220

T=1.00
200

- PERCENT ARRIVALS

[
ch
—

M c- < 7 x E = Hourly Capacity

EXIT FACTOR E

To detarniae Exit Factor E:
1. Cetarmine exit rangs !or appmprhu sin index from table below

1. For arrival nonber af sxics{n) -hl:h
ares {(a) within lpyn:pr!.lt- u!.t. range, and (b) esparated by a
least 750 feet

J. If o is 4 or morw, Exit Factor = 1.00

4. I N is lees than 4§, datarmine Exit Factor from tabls balow for
sppropriate nlx index and percent srrivale

Exit mange ¥Xit FACTOR B
Wiz Index— | (pegt from va
$ thyeshold) m, =5 F=3
or 3

o

(CPERATIONS PER HOUR)

HOURLY CAPACITY BASE (C*)

{c+1D}

[0 to 20 | 2060 to #000 [0, . . . 1.06]0. 90 |1.50
11 o 5O 3000 o 5300 . . . N ﬂ!iﬁ.‘ﬂlﬂu.‘o”
0 40 60 80 100 120 140 160 180 stea 20 | 3100 co 4300 o075, eafe.mfo. .
MIX INDEX -- PERCENT (C+3D) Lz :__llﬂ 3340 :: 7390 o.91]1.00 e:u 6.37 l:oo.

FiGure 3-57., HOURLY CAPACITY OF RUNWAY-USE DIAGRAM N0S.: 78,81,86,93,96,101 For IFR conDItIONS.

HOURLY CAPACITY BASE C* TOUCH 8 60 FACTOR T
220

T=1.00
200

-PERCENT ARRIVALS

£

I G- x T x E -Hourly Gapacity ]
z

EXIT FACTOR E

To detarmisa Ewit Pactor E»

1. Detaraine axit rungs hr -wuprhu mis indaz Crom eadble below

3. ror arrival amuber of sxite () m:n
sred (4 -I:htn lmthu ‘:I.t rangs, #nd (b} sqparated by
lasst T30 fast

3. It M {e 4 or more, Exit Factor = 1.00

« LE W is Lesa then 4, detecuins Exit Tactor from table below for
appropriste aix index and percent arrivale

5

[
2

{OPERATIONS PER HOUR)

HOURLY CAPACITY BASE (C*)

Lait Range EXET FPACPTOR E
[fose from ia 1 300 Arelvate I &0

7065 o 4400 [0.98(1. FRT o (] uo l [ LD
3000 to s300 |0.90|0.98|0.98{0. 98]0 96{0.98]u.s0]0.
40 60 80 I00 120 140 160 18 3300 to §300 o, nnlnnonono njo.
3000 to 7000 [0.91/0.98[1.00(0.92]0.98]2. 00091 0.

MIX INDEX -- PERCENY (C+3D) 3300 o 7300 Jo.9alo.97]1.00]0.90l0.97]2. 000 sojo.

Fioure 3-58, HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS.: 32-35,37-42 ronr [FR CONDITIONS.
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HOURLY CAPACITY BASE C*

~PERCENT ARRIVALS

"
=]

£ 3

P =4
(=]

(OPERATIONS PER HOUR)

.
=)

HOURLY CAPACITY BASE

o
[+ ]

10

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

TOUCH &8 60 FACTOR T

T=1.00

C* X T x E =Hourly Capacity

EXIT FACTOR E

To Satersine Exit Factor Ep -
. Determine sxit rapga for approprists mix index from table below
. Tor arrival runways, datermine tha svarage noaber of axits(N} which

ars: (a) within

appropriste exit range, and (b} separatsd by at
least 750 faat

3. If W is ¢ or more, Exit Pactor = 1.00
. If W is less then 4, datarmine Exit Factor from tabls below for

appropriate alx indss snd percent arrivals

L ERE]
408 Arrivala

=0 |
or_3

Facton

E )

2000 to 4000
3000 o 33500
3500 o 6300
5000 to 7000
500 to 7300

9.9%]1.00}1.0010.%%
0.92]0.93]1.00]0.91
0.9110.9011.0910.99
0.94]0.9%]1.00]0. 00
0.93]1.00]1.0 I

EI1GURE 3-59, HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NOS.: 43,49,55 ror IFR CONDITIONS.

HOURLY CAPACITY BASE C*

e §
(=]
T

2

(OPERATIONS PER HOUR)

W

HOURLY CAPACITY BASE (C")

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

TOUCH &8 60 FACTOR T

T=100

. 4
||II"c° XT x E =Hourly0apaclty|
)

3
4.

EXIT FACTOR E

o datermine Exit Factor Ei
L.
2,

DatsTaing axit range for appropriate mis Indax from table below
Por arrival runways, dateruwine the sverage number of exits(N) which
arat {a) within appropriate axit range. and [b) sepacated by at
leant 730 faat

If ¥ 15 4 or movw, Exit Fastor = 1.00

If ¥ is lase than 4, determine Exit Factor from table below for
sppropriste mix indax and paycent arrivals

Mix Index--
Parcent {C+1D}

FPACTOR E
N Arrivala

Exit Range

2XI?
@08 Arrivale

[S0% Arrlvals

(Pest from
threshold) L‘ﬁ.‘f Bl | Nex 7]

or 3

H=Q | N=1

or 3

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

ot 30 Q00 o 4000

3009 to 5500
3500 to £500
5000 to 7000
5500 to 7500

0.581.
a.92|8.
0.91]0.
0.94f0,
9.95f1.

W‘

.99
9.9
0.90
.91

1.00
.99
0.97
9.97

.92

0,99

1.00
1.00
L.00
1.00
1.00

0.98
0.92
0.92
0.91

D.91

1.00
1,00
0.99
0.97
0,99

1.00
1.00
1.00
1.00
1,00

Fieure 3-90,

Chap 3

HouRLY CAPACITY OF RUNWAY-USE DIAGRAM NOS,: 44,50,55 ror IFR cONDITIONS,
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HOURLY CAPACITY BASE (C®)

HOURLY CAPACITY BASE C°

160

[+.~]
=1

- PERCENT ARRIVALS

4
K=3

3

(OPERATIONS PER HOUR)

0 40 60 80 100 120 1qo1én—fso
MIX INDEX ~- PERCENT (C+3D)

TOUCH ¢ GO FACTOR T

T=1.00

lll" C*" X T x E =Hourly Capacity
3

EXIT FACTOR E
To _dstarming Exit Pactor By

1. bDetarmine axit range for appropriste mix infex from table beloew

2. Tor artival runways, OGstermine the average nusber of axits(w} which
agwr (4] within appropriate exit range, and (b) ssparstad by ac
lesat 190 feet

3. If ¥ 18 4 or more, Exit Pactor = 1.00

4, TE N i less than 4, deternine Exit Factor from table below for
appropriste aix Indan and percent arrivals

Exit Range EX:i®?T FTACTOR E

Mix Indax-~ |
(ceagy| Mrest from |

G t& 20 | 2000 to 4p00 |
1 to 20 | 3000 to 5390
Sl to 80 | 3300 eo és00
€l w120 | 5000 to 7000

121 eo 146 | sson en 7300

Fiaure. 3-61,

HouRLY CAPACITY OF RUNWAY-USE DIAGRAM NOS.: 45,51,57 Fomr IFR coMBITIONS.

HOURLY CAPACITY BASE (C*}

(CPERATIONS PER HOUR)

L
-]

HOURLY CAPACITY BASE C*

100

9D

o
=~

~PERCENT ARRIVALS

e |
L]

g

5 3

0 @ 60 80 120 180 1
MIX INDEX -- PERCENT (C+3D)

TOUCH &8 GO FACTOR T

T=1.00

h. 4 -
|' l l " G* X T x E =Hourly Capacity |
- = -

EXIT FACTOR E

To Ssterming Exit Factor Ee
+ Detsraine exit range for appropriate mix tndex from tabls below
. Por artlval runways, dstermine the average nuabar of exitaiN) which
arar (&) withia appropriste azit rangs, and [b) saparated by st
leaast 730 feat
. If W 1s 4 or more, Exic Factor = 1,00
. FE N i lass than 4, datermine Exit Factor from table below for
sppropriate mix index and percent arrivals

—
* ™ Tl AY

t{C+I0)

0t 20 400% ta 4000
1 0 30 3000 o 3500
31 to @0 J500 to €300
#l to 120 3000 to To0%

Ficure 3-52,

HOURLY CAPACITY OF RUNWAY-USE DJAGRAM NOS.: 46,52,58 ror IFR conpiTions,

Chap 3
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HOURLY CAPACITY BASE C* TOUCH &8 60 FACTOR T
100

Te=100
90

- PERCENT ARRIVALS

[+
o

(]

(OPERATIONS PER HOUR)

.
f=]

=
-]

ll'lnc' X T x E =Hourly Capacity

=

EXIT FACTOR E

To detarmire Exit Factor E:
1, Detarmine sxit range for lwmruu wix indax from table balow

2. ror arrival & ne the nokbar of exite(N) meu
aver (e} within lwrwrhu c:lt ringe, “and {b) sspazated by =
Teset 750 feat

%, If ¥ 1a 4 or morw, Exit Pactor = 1.00

<. If W is lsez than ¢, datermins Exit Factor from tadle below for
appropriate six indsx ard parcent arrivals

S

L=
-

HOURLY CAPATITY BASE

Zxit Range
Rix Indax-- (Past from
Parcant(C430)] thrashold)

T to &0 | 2000 to 4900 {1.40|
2o %0 | 2000 va 5300
D 20 4 60 80 100 120 140 160 180 31 ke 40 ) 3300 to §300

" oto 120 5000 ro 7000

MIX INDEX -- PERCENT {C+3D) 123 to 180 | sno0 o zs0n |1

FiGure 363, HOURLY CAPACITY OF RUNWAY-USE DIAGRAN N0S.: 47,59 For IFR CONDITIONS.

HOURLY CAPACITY BASE C* TOUCH & 60 FACTOR T
100

T=10
a0

« PERCENT ARRIVALS
80

-
=

' ¥ _
||||ﬂ C* x T x E =Hourly Capacity |
z :

b3

EXIT FACTOR E

Ta_datarmine Exit Factoer Ei -

1. Datarmine eaxit tm- tfor sppropriste als index from tatle balow

1. for arrival runveys, dstsrmine the swarags amebar of sxitsid) vhl.a;
are) (a} within lppm:llu exit range, and (b} saparatsd by
least 750 feat

3. If W ta & or more, Ealt Tactor = 1l.00

., If W is lass than 4, dsterslpe Rxit Factor from table below for
appropriaste mix inden and percsnt srrivals

un
=]

£
[—]

(OPERATIONS PER HOUR)

(V)
=]

HOURLY CAPACITY BASE (C®)

el
-

Exit Range EXLIT FACTOR E
Mix Index-- | (reet from [“46% Arrlysile !“ herivaly 3
Percant(C+I0) | enreasnold) [Two | wel | Wef | w=0] W=l ] Wad]

or 3 or 3}
0 ta 20 2000 vo 4000 |1.e0|1.00]1.00jt.00|1.00|1.00]0.
o %0 3000 to 5%00 |l.00]|1.e0f1.c0{c.97(2.00]/2,00]0.

0] 20 43 60 80 100 12'6 lqn 1 180 3l o 90 3500 o #300 |1.00)1.00|1.00]0.94|1.00]5.00]0,

%1 te 120 3000 to 7000 11.99{1.00]1.00{0.#8|1.00|1.00

MIX INDEX -- PERCENT (C+3D) 171 to 100 | 8300 o 7300 |1.00]1.00]1 0001 00l: e0ly.c0le.pzle.

[
(=]

Fiure 3-GU, HOURLY CAPACITY OF RUNWAY-USE DIAGRAM WDS.: 48,060 For IFR conDITIONS,
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HOURLY CAPACITY BASE C*

- PERCENT ARRIVALS

)
L=13

s 3

L
-

{OPERATIONS PER HOUR)

w
[—=]

HOURLY CAPACITY BASE (%)

' 1
0 20 40 60 8 100 120 140 160 18D
MIX INDEX -- PERCENT (C+3D)

TOUCH & 60 FACTOR T

T=1.00

Illl" C* ¥ T x E =Hourly Capacity

EXIT FACTOR E

To dstermine Exlt Pactor B:
1. Datarsire exit rangs for appropriate mix index from tabls below

2. ror arrival runvaye, determine the avarage number of sxita{N) which
are: ta} within sppropriate exit cange, and (b} separated by at
Lleast 730 Cyet .

3. If ¥ 1a ¢ or more, Exit Factoxr = 1.04

4. If W is lese thin 4, determine Exit Faotor from tabls below for
appropriste mix index and pesrcent aczivals

Tange EXIf FACTOR B

vty et {3 arrivain 1 594 dovivals | I0N Revlvaly
Weg [ pe) [H=d | wel | Wel | HaZ | Kol | Rel
or ¥ or )
o te 20 2000 to 4000 [0.01]0.91]0.96]0.93]0.95]0.90]0.92]5.00]),
21 o 50 3000 to 3300 0.79J0.4610.92{0.77 0.09]0.%2[0. 80 ]0.90]L,
3 to M0 300 to 6300 1O.4L]o.07{0.03]0 7740 030,90 0. R0 0,902,
1l s 120 3000 to 7000 2.00)1.00)2.0010.%0)1.0001.00)10.91 0,972,

L1231 o J80._ ] 2900 vo 2300 43,000),00 1.,0011,0013,0000. 9210, 39|

Ficyre 3-G5. HOURLY CAPACITY OF RUNWAY-USE DIAGRAM NO. 53 Far {FR coND1TIONS,

Chap 3



9/23/83 AC 150/5060-5

Fioue 3-G6A  RUNWAY OPERATIONS RATE Fiage 3068 RUNWAY OPERATIONS RATE
0 to 35 QPERATIONS PER HOUR 36 vo 55 OPERATIONS PER HOUR

DISTANCE OF TAXIWAY FROM ULSTANCE OF TAXIWAY FROM
DEPARTURE END OF RUNWAY DEPARTURE END OF RUNWAY

[
/

f

g
g

|
:

TAXINAY CAPACITY

{OPERATIONS PER HOUR)
(5
=
TAXINAY CAPACITY
(OPERATIONS PER HOUR)
—
38

—
2

—_
=2
=

0
0 20 40 60 8C 100 120 140 160 180 20 40 60 80 100 120 140 1860 180
MIX INDEX -- PERCENT(C+3D) MIX INDEX -- PERCENT(C+3D)

Flame 3-8«  RUNWAY OPERATIONS RATE Flame 3660  RUNWAY OPERATIONS RATE
56 vo 75 OPERATIONS PER HOUR 76 To 95 OPERATIONS PER HOUR

DISTANCE OF TAXIWAY FROM DISTANCE OF TAXIWAY FROM
DEPARTURE END OF RUNWAY DEPARTURE END OF RUNWAY

/ |
/
/

g

2

TAXIWAY CAPACETY

{OPERATIONS PER HOUR)
[ 52
(%,
=

g

TAXIWAY CAPACITY
{OPERATIONS PER HOUR)
—

3

[
2

I
I
I

1000

0 0 0

0 5 10 15 20 25 30 35 40 45 0 5 10 15 20 25 30 35 40
MIX INDEX -- PERCENT(C+3D) HIX INDEX -- PERCENT(C+3D)

F1GuRe 3-00, HOURLY CAPACITY OF A TAXIWAY CROSSING AN ACTIVE RUNWAY WITH ARRIVALS ONLY OR WITH MIXED OPERATIGNS.
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Figwe 3-G7A  RUNMAY OPERATIONS RATE Frowme 3578 RUNWAY OPERATICNS RATE
0 1o 35 OPERATIONS PER HO!R 36 1o 55 OPERATIONS PER HOUR

OF TAXIWAY FROM DISTANCE OF TAXIWAY FROM
£ END OF RUNWAY DEPARTURE END OF RUNWAY

/ [
/ /

{ /

2

8

TAXINAY CAPACITY

{OPERATIONS PER HOUR)
—
5
TAXINAY CAPACITY
(OPERATIONS PER HOUR)
[
3

—
3

g

0
BO 20 40 60 80 100 120 140 160 180 0 20 40 60 80 100 120 140 160 130
MIX INDEX -- PERCENT{(+3D) ‘ MIX INDEX -- PERCENT(C+3D)

Fiowe 3-6/C  RUNWAY OPERATIONS RATE Flere 367D RUNWAY OPERATIONS RATE
56 to 75 OPERATIONS PER HOUR 76 1o 95 OPERATIONS PER HOUR

DISTANCE OF TAXIWAY FROM
DEPARTURE END OF RUNNAY

8

g

TAXIWAY CAPACITY

{OPERATIONS PER MOUR)

TAXIHAY CAPACITY

{0PERATIONS PER MOUR)

[
3
—
[=]
(=]

4
1

9600

| I
0 | B
005101520253035‘!0‘&5 0 5 10 25 20 25 30 35 &40
NiX INDEX -- PERCENT{(C+3D) MIX INDEX -- PERCENT(C+3D)

Ficure 3-67. MOURLY CAPACITY OF A TAXIMAY CROSSING AN ACTIVE RUNWAY NITHOUT ARRIVALS.
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-
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L3
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e
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R=1.0

(i) u5 50 55 60
IDEBODY AIRCRAFT GATE OCCUPANCY
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{OPERATIONS PER HOUR PER GATE)

HOURLY GATE CAPACITY BASE ( 6* )
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=}
e
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GATE SIZE FACTOR ( S )

r-J
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[ =]

1 1
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20 40 €0 80 100
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% 45 50 55 60 ' -
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(OPERATIONS PER HOUR PER GATE}

HOURLY GATE CAPACITY BASE ( 6* )
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PERCENT NON-WIDEBODY

w
-
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AVERAGE GATE QCCUPANCY TIME
FOR NON-WIDEBCDY AIRCRAFT

w
=

(LHR=

- (2) IF OPERATIONS DO NOT INCLUDE WIDEBODY
- AIRCRAFT, GATE MIX = 100 anp R = 1.0

R T R
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HOURLY GATE CAPACITY BASE ( 6*)
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-
-

Froure 3-58, HOURLY CAPACITY OF GATES,

Chap 3
57



AC 150/5060-5 9/23/83

12
10 r —
o a’
<T
§ an
= 8 g§rjuw s
o :,;‘ .
o
> 2 B -
2E = 1
o ' A
§ y.
= , ]
4 DEMAND PROFILE FACTOR—Z
i__S.D n
A 'H_SH-L y
5 04
s
2 a1 ! [_ iﬁ!{ i 25_
1T - | 1{—
= LD
N ]
0L '
0 0.2 0.4 0.6 0.8 1,0
DELAY FACTOR
FI1GURE 3-69, AVERAGE AIRCRAFT DELAY IN AN HOUR.
Chap 3

58



9/23/83

DURATION OF OVERLOAD PHABE

DURATION OF OVERLOAD FHABE

15

L

TWO HOURS
I
1
TACTOR
bl
13

“l
=
T ] muu 3
gl |,w-..
TANNH-
® 4 a a3 -] w e

{samnn
SHOLLINE) IVEUYS SNING LANNIY W30 AV MWiY

1.5

1A

DELAY FACTOR DURING OVERLOAD PRWSE

13

Ma i ”Li
—i—i

T
L/

1
11
1
I
ACTOR

!
%]
Lidraged
L2

ONE HOUR

-
FROF|

L1

%

o
Lo

R n ] a ] "
{shimng
SOILTONEY CVEUYS I LVENTY W3 WVTX 2V

CELAY FACTOR CRRING CVERLOAD PHASE

DURATION OF OVERLOAD PHABE

18

1ia

Li

CURATION OF CVERLOAD PHABE
FOUR HOURS
T T

1.8

L4 L5

TELAY FACTOR DORING (VERLOAD PHASE

13

DURATION OF OVERLOAD SHABE
THREE HOURG

(suniy
SHOI1TON0D GLLVSOLYS STHd LATEIV W34 VIR0 TVadAY

.0

15

1N

CELAY FACTOR DURING OVERLOAD PHASE

M Hr —
L1
S :
M ] 1 3_
£ [ m
T i1
I
| ] ]
TIIT [
] " 0 B 0 g “ a
sy
WL CVNUYS WD LAY KM AVEX] TG
1
3
3
H
i
TH 11
Hit H
] 24 u R 14 a w e
(BN
SO CIVIYS WIENT LVENIY 14 0TI 20N
£l
LL
Mt
i
im
}1MH
_H.Hw: 1=
] -] ) ] a ] il =

L0

PELAY FACTOR (KRING (WERLOAD PHIMSE

ONTE:  FOR DISCUSSION AN EXAFPLES OF THE TERMS *OVERLOAD PWASE® M0 *SATURATED PERICDS®, SEE PARNGRAPY 28.C ON PAGE 53.)

AVERAGE AIRCRAFT DELAY DURING SATURATED CONDITIONS.
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FiGure 3-73, DELAY INDICES #OR RUNWAY-USE DIAGRAM No. 3 FOR VFR CONDITIONS.
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CHAPTER 4. SPECIAL APPLICATIONS

4-1, GENERAL. This chapter provides calculations of runway capacity for situations
involving 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
almost 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 IL3 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 cperative 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 ldentified in
paragraph b above.

4-4, PARALLEL RUNWAY AIRPORTS WITH ONE RUNWAY RESTRICTED TO USE BY SMALL AIRCRAfT.
Calculate the hourly capacity of a parallel runway configuration when one of the
runways is unable to accommodate ¢lass 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 above,

4-5, BSINGLE RUNWAY AIRPORT--SMALL AIRCRAFT ONLY. Calculate the capacity of a small
afirport used almost exclusively by Class A and B aircraft without radar coverage or
ILS as follows:

a. Conditions.

(1) The airport is used almost exclusively by Class A and B aircraft,

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

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

b. Capacity Calculations.

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

(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
simultaneocus departure--arrival operations on parallel runways spaced 2,500 feet
apart with even thresholds and at lesser/greater separations if the thresholds are
staggered. When 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 applicabie when the parallel runway separationa 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 separation increased by
100 feet for each 500 feet of threshold stagger up to a maximum of 4299 feet.

(2) If the approaches are to the far threshold and the separation is
greater than 1000 feet, the equivalent separation is the actual separartion
decreased by 100 feet for each 500 feet of threshold stagger down to a minimum of
700 feet.

78 Par 4-4
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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. 8taggered thresholds, approaches to near threshold.

oy

i

-
L— 1000 feet—ﬂ 24Eo feet
¥ 5

{

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

2400 + 200 = 2600 feet

Staggered thresholds, approaches to far threshold.

Cage 2.,
| 4& =
L——moo feet—vI 2500 feet
4
g — s

{=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 Restricted
Piag. | Runway Spacing |{Visibility | Inoperative | Runway-use
Runway-use Diagram No. (8) in feet Conditions Navaids VFR | IFR
M- c 11 A 4= 2 4-15 - -
- e———— 2a 700 to 2499 4- 3 P _ _
- ¥ | 2b | 2500 or more a- ¢
)—)- L —— I)-‘F 3 700 to 2499 4= 3 4-16 - -
— | 4 2500 or more 4- 5
.__)_ g . 5 700 to 2499 4~ 3
o 2500 to 2999 i~ 6 4-16 - -
3 7 . 3000 to 4299 4- 7
._). L 3 8 4300 or more 4- 8
) N 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
) enme——)- [T | 4300 or more 11 K=H
"'2;" = "')' 28 | 2500 to 3499 4-23
3 - - 4-19
29 3500 or more 4-24
- _l—}-
My ==
- = 4:3' 40 | 3500 or more - - 4-20 | 4-25
Y
X(£ft) Y(£t)
43s46 | 0 to [0 4-12
e G + 1999
N4 44547 | 2000 to to 4-13 4-15 - ~
Sy o
45548 | 5000 to | 8000 414
8000
9652 0 to 0 4-12
> % | 1999 |
N4 50853 | 2000 to | to 4-13 4-15 - -
- 4999
51654 | 5000 to 8000 4-14
& 8000
c = 700" to 2499°
)+ = Pype of operation that can occur.
mumesex = Runway used only by A and B aircraft.
Figure 4-1. Special applications
Chap 4
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DIAGRAM NO. 1.

CAPACITY IN PVC

- PERCENT ARRIVALS
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Fiaure 4-8, HOURLY CAPACITY OF RUNNAY-USE
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HOURLY CAPACITY OF RUNWAY-USE
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FIGURE 4-9,
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CAPACITY IX PVC CAPACITY IN PVC

8

1
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|- PERCENT ARRIVALS
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- HOURLY CAPACITY
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FIGURE 8-10, HoOURLY CAPACITY OF RUNWAY-USE
DIAGRAN NO. 11,

FiGure 4-12. HOURLY CAPACITY OF RUNWAY-USE
DIAGRAM NoOS, 43, 40, 49, 52,
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Ficure 4-11. HOURLY CAPACITY OF RUNWAY-USE
DLAGRAN No. 12,

F1eure 4-13. HOURLY CAPACITY QF RUNWAY-USE
DiAGRAM wos, 44, 47, SQ, 53,
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FIGURE 4-18. HOURLY CAPACITY OF RUNWAY-USE
DIAGRAM Hos, 45, 48, 51, 54,
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FIGURE A3-2A, FIGURE A3-2B,
HOURLY CAPACITY IN RADAR ENVIRONMENT HOURLY CAPACITY IN NONRADAR ENVIRONMENT
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w
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020 40 60 80 100 120 140 160 180
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Figure 4-15, HOURLY CAPACITY OF RUMNAY-USE DIAGRAM n0S. 1, 43-54,

FIGURE A3-3A, FIGURE A3-3B,
HOURLY CAPACITY IN RADAR ENVIRONMENT HOURLY CAPACITY IN NONRADAR ENVIRONMENT
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FIGURE 4-12, HOURLY CAPACLTY OF RUNWAY-USE DIAGRAM NOS. 24, 28, 3-12,
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RUNWAY RESTRICTED USE IN VIFR
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S
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Ficure 8-17. HoumLy CAPACITY OF RUNNAY-USE
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F1GurRe 4-1B, HOURLY CAPACITY OF RUNWAY-USE
o1aGraM Nos, 10, 1L, 12,
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/-' PERCENT ARRIVALS
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0 20 40 50 80 100 120 140 160 180
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FIGURE U-19, HOURLY CAPACITY OF RUNWAY-USE
DIAGRAM NOS. 28, 29,
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FIGURE 4-20, HOURLY CAPACITY OF RUNWAY-USE
01AGRAM No, B0,
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HOURLY CAPACITY IN VFR] HOURLY
AIRFIELD CONFIGURATION PERCENT TOUCH-AND-GD | CAPACITY
0Dto25 | 26 To 50 Its IFR

CONFIG,
No.

( OPERATIONS PER HOUR )

=i -
1 l | ~ l > S4 10 66 | 66 10 85 | 20 To 24
B ] B8] 8]
=i - i b
2 v ~ Y lssrwnzlnon | 0w
- -
3 ~ ~ 40 1o 50 | 50 o 67 | 20 1o 24

i = -
4 — 827097 [ ro117| 2070 24
B ] B} =

e

5 711085 | 85 10 106 | 20 10 24
B .
—— - =l
6 — 601072 | 721092 | 20 To 24
: : B

o~ - -
7 | = ) SEE CHAPTER 3
3]
LEGEND :
RUNNAY

S TAXIWAY

BASING AREA

- DIRECTION OF OPERATION

o TURNARDUND

Pigure 4-26., Hourly capacity of single runway airports, without radar coverage
or ILS, serving small aircraft only.
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CHAPTER 5. COMPUTER PROGRAMS FOR RUNWAY CAPACITY AND DELAY

5=1. GENERAL. This chapter identifies computer models available for determining
runway capacity and aircraft delay. The models may alsc be used to study the sen-
sitivity of runway capacity to changes in airport physical or operaticnal
conditiong. 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 cperating practices, i.e., in-
trail spacings, approach 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 alrcraft 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 cperable on
any FORTRAN compatible computer with 210k bytes core capacity. The KTIS 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.

5-6. 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 is8 occuring. An instruction manual to accompany the FAA simuzlation 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 calculations with portions of the appropriate tables and figures
of chapter 2 reproduced in the examples. The work sheets provided in appendix 5 are
uged 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) Identify airport improvements to accommodate demand (figure Al-2).
(3) Determine annual delay (figure Al-3),
b. Data. The following data is 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 aids 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,
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EXAMPLE 1. Determine whether the runway capacity is adequate to accommodate the
forecasted demand.

SOLUTION:
1. BAircraft Mix. Enter the mix of the forecasted demand (41% small, 55%

large, 4% heavy) in columns 1 throuah 4 of the work sheet.
"7 Table 1=l. Atrcraft classifications

Alrcraft | Max, Cert. T.Q. | ¥ake Turbulence
Class Weight (1lbs) Engines | Classification
A 8ingla
12,500 or lass Emall (8)
B Mlei
c 12,500 - 300,000 Malti Large (L)
D over 300,000 Maltl Beavy (E)

2, Runway-use. Select the runway-use configuration from figure 2-1 that best
repregents the airport. Enter the diagram number (1) in column 6 and a line sketch
of the configuration in column 7. :

Bourly Annual

Capacity Bervice

Mix Indax Opa/Er Volume

Ro. Runway-use Configuration §{C+1D) VIR I COps/Yr

1, —— 0 to 20 98 59 230,000
5

(CsLto_ 60 €3 s8 205,000 )
1to 120~ 458

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

) Capaaity Annual | Annual { Dalay per | Minutes of
Alroraft Mix Mix Configuration | (Opa/Hour) | ASV | Demand] Demand | Aircraft |Annual Delay
: Index _(0c0) AsV | (Minutes) {000)
3A | s fsc Jao | a(ce3n) [No. ] Skatch | VFR] iFR | (000) | ¢0o0) Low [High | Low | High
11 2T 3T ¢ 3 6 7 I ) 181 371 22 133 | 34 [ 15 V16
212055 4| 67 1 | omemmem 163 | 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 is less than the

forecasted 220,000 operational demand.

tions that will accommodate the demand.

SOLUTION:

l.

Identify alternative two-runway confiqura-

Capacity of Alternatives. Repeat each of the calculations of example 1
for each of E%e two-runway configurations.

L.

el [ e vetiamn ,
Bmmay-use Configurskion [T o DR Op/Tr .
e tw 1 Mo oamew TR
Nes 887
e 30 itew Mt ise TR 68 W
T EERCEE T = S 3 1M 3B 1NN
: . e
TON" to JuMpte ta_t T . o -
Wl M oW 1 R Mwie n s,
\::
=
—_——— tw o 17 &2 mes P ‘\ TER
-y 22 i3 8- ~
HH b MW T & e
el 101 75 3EN,008 N X
A)
\‘\)
] TR R . w7 iy, o gareprass 4.
o . W TR T Figees 3-L. Capaaity snd MV Cor Lomg cospe Pliimieg fovms.)
La——e Hiwin 13 8 meew T
Avazage
Capacity Annual [ Annuald | Delay per | Minutes of
Adcoraft Mix Hix Configuration | (Ops/liour) } ASV | Demand| Demsnd | Adzcraft |Annual Dalsy
Index _ (900 000y | coony | % [itintes (000),

Bxe VIR | IFR Tow | High | fow | High
"f‘m"g_"g“"u%n"'!%‘“'?ﬁ 1 -2 1 3133 1 3¢ 1 15 _flic
aa|20]1s85] 4 67 1 e | 63 | 56 205

d " " - bl 2 P — k F1] 56 260

L]

" * . . L] 3| — 126 65 275

T

1" 4 126 11 | 205
o R I 9 -Arﬂ || a5

ol

———

" [} [} " [} 15 \ 8 56 220
am—
[ » " [ ] 15 82 56 a5

\

2., Conclusion. The parallel runway-use configuration {4), which meets the
separation 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 croesing 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 1s anticipated for the existing and each of the alter-
native runway-use configurations?

SOLUTION: The following calculations are for the existing single runway-use con~ |
figuration are repeated for each of the alternative runway-use configqurations.

1. Annuval Demand. Enter 220,000 (operations) in column 11,

-

2, Demand-ASV Ratios. Divide the annual demand by the ASV and enter in

column 12. el 1|
220/205 = 1.07 E 5
3. Average Aircraft Delay. Obtain the gﬁ ] -
high and low average delays per alrcraft from g8 [,
figure 2-2 and enter in columns 13 and 14. 5 3
4. Annual Delay. Calculate annual 2
delay and enter results in columns 15 and 16. ) .
3.5 x 220,000 = 770,000 minutes 0 sl i
5.8 x 220,000 = 1,276,000 minutes 0 %1 02 03 0.8 .5 0.6 0.7 0.8 0.9 1q d‘?

RATIO OF ANNUAL DEMAND TO ANNUAL SERVICE VOLIME

.I:lpn.l-;i. Swreage alzeraly Balay f2¢ long rnege plasalag

)
Capacity Annual | Annual | Delay per | Minutes of
Adroraft Mix Mix | Configuration | (Ops/Bour) | ASV | Demand | Demand | Airoratt |Annual Delsy |
Index N— (eaa} | 1000r | (0002 AV Minutes 1000)!
|1 L7 Shatch YR 1Pk Lew [ B Low High
‘!1 1 "2"' ; 'ES" 1 s 19 ae il 1. t1) | ""ﬂ_
a|lolsis| o | 1| (63| %6]| 25| 220 |1.r |33]5.8 |70 | 1218
ol o] wj» " 2] o 121 ] 56| 20 " 85 11.1591.8 | 253 »6
" " e » " 3 126 ] 65| 218 " B0 951 1,45 | 209 39
al o] ] » ] [} 2ilmyl . 72 i 15 L
" " n] " 9 + ke d 6 215 L 1,02 ]2.6 |s0 }ST2 B30
" » LY ] " 1% \ s 55 220 " 1.0 2.3 2.4 |506 T8
‘ ——
- » a|l = " 15 \ -] &6 215 L 1.02 2,6 18,0 572 880

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
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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. Baggle .
(1) BHourly capacity of the runway component (figure A2-1).

(2) Hourly capacity of the taxiway component (figure A2-2).

{(3) Hourly capacity of gate group components (figure A2-3),

(4) Airport hourly capacity (figure A2-4).

{S5) 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) Hourly 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. 1In 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. FProm 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.

Runyay Iwtgnstction Fisune Mo,
Ding. Distance w Fegy Far Caragyty Fon DeLar
Runvav-usE Dpacikan i [3) v) ] L YFR 1 IFR
[}] 0 vo 19994 = 4000 -85 1 391
n 200010 4999] <4000 | 0] 60| 345§ +9N9
-] ¥ | 500010 2000} - w000 § 3-29 | 3-61 | 385 | 39
¥ [13 0101999 ~ 8000 | 330 | 362 386 | 399
[} 2000 to A399] > 4000 | 531 | 363 ] 371 | M102

| 5000 10 #4000 » 4000 | 332 ) 3681 311 | 3a02
Ha " fentcoal capn F 21 1 vea T ower

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 1~1 (illustrated) is used to make the conversion.

Table 1-1. Aircraft classifications

Adroraft | Max, Cert, T.O. Rumber HWake Turbulence
Class Weight (1bs) Ernginas | Classification
A 8ingle
12,500 or less Small (8)
B Mlti
c 12,500 - 300,000 Milti Large (L)
D over 300,000 Malei Heavy (H)

The computation of aircraft mix is carried out by setting up a table in the follow-
ing format. The percent of operations by each aircraft class is recorded in columns
S5 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 S 15
Transport~type C 25 50 25 73
Widebodied D 2 4 2 6
Totals (No. Ops. & & Ops.) 50 100 3 100

The mix indices are calculated and entered in column 9. =
VFR = 50+3(4) = 62
IFR = 73+3(6) = 91

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

6. Hourly Capacity Base (C*). 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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8. Exit Factor E.

Finukt 359, HOURLY CAPACITY OF RUMAY-USE DIASAAN mos.s 43,40,55 roa IFR CONDITIONE.

9/23/83

A landing aircraft might exit at the runway intersection

(1600 feet) or at one of the three right-angled exitsa located 3000, 4500, and 6000

feett from the threshold.
exit range and the exit factor E.
range between 3500 to 7000 feet,

number of usable exits in column 13,

From figures 3-27 for VFR and 3-59 for IFR, determine the
In this example, only two exits are within the

Enter the exit locations in columns 12 and the

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 confiqur-
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 S1 operatione per hour

foutly Pourly

Capaalty [ 1T Paroent | Percent aunvay Exita Capan. [P 5 0 Exit ] Cuvecity

figure | Afvorafe mix { Index | Accivede 'l'b::h m::ttn af‘ntl — lgo !a:tu u:m 2?:!'
S e S B o A s 0 ) . L () 18 b1 1 &)
VFR w3 3-27 |26 | 20|50 4] 62 45 12 {45 |é&o 2] B {1.06 ] .94 89
IFR 2 3=59 6115{73] 6] 91 55 0 |60 115 |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 aeronautical demands of 50 VFR operations and 34 IFR cpera-
tions specified in the statement.

Figure A2-1., BRourly capacity of the runway componeant (cont.)
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EXAMPLE 2. Determine the VFR and IFR capacity of taxiway crossings (A and B} for
the airport of example 1 when operated as shown. Use the traffic data from example
l. NOTE: Runway usage is reversed from that used in example 1 to permit illusta-
tion of the crossing effect on both arrivals and departures.

+

SOLUTION: The work sheet on page 7 illustrates one method of recording data.
1. Weather. Enter type of weather in column 1.

2. Crossing Location. Identify and enter crossing locations in 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 9%,

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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Frome 3664  RUMWAY OPERATIONS RATE Ftame 3-GA  RUNMAY OPEPATIORS RATE
0 1o 35 OPERATIONS PER HOUR 0 1o 35 OPERATIONS PER HOUR
%0 DISTAKCE OF TAXINAY FROM %0 . Jllﬂllﬂl OF TAXIWAY FROM
DEPARTURE E!ll}.ﬁf RUNYAY s DEPARTURE EXD OF RUNWAY

/ /

200 200
i AR | "Ry
g F gi‘ H "
ig . i | : Eg = 1
5 s £ et
. = o B
. e &
%02 % & 9 100 120 1% 150 180 O 20 w w0 & 10 120 140 150 10
NIX INDEX -- PERCENT(C+3D) MIX INDEX -~ PERCENT{(C+3D)
FPigure 3-66 (arrivals). "~ Pigure 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 Fl 3 L) 2 7
VFR A 23001 24 52 107 -
n B 30001 20 62 - 125
TFR 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.

Figure A2-2, Hourly capacity of the ta%iway 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 Z. 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 S5 minutes. Airline Y schedules
eight non-widebodies with an average gate time of 40 minutes and airline 2 schedules
four non-widebodies with an average gate time of 35 minutes.

SOLUTION: 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
mix 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 Occupancy 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 obtained by on-site surveys.

5. Gate Occupancy Ratio. Gate occupancy ratio (R), entered in column 16, is
determined by dividing the average gate occupancy time of the widebodied aircraft by
that of the non-widehodied 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 8 from figure 3-68 (illustrated) and entered in columns 11 and 12, Do not
interpolate, use the chart with the lower R value.

T T
PERCENT NON-WIDEBCDY
AIRCRAFT

/

Re1.0]

[T GD
m-ainmm AIRCMH GATE OCCUPANCY
(mres)

PE.HCEN‘I' IOGII"I‘DEW
AIRCRAFT =

-

GATE SIZE FACTOR € § )

PEACENT OF GATES THE THAT
ACCOMMCDATS WIDESODY MIWF'I"

3 ) ) B0
] GATE AIX
3 2 (PERCLNT MOM-WIDEBODY AIRCRAFT)
~5 HHTHT =
E’g 1.4 L Ret.2 1!
35 €5 60
o oN-RibEBODY &m GATE CCTPANCY ’L xSxN = Hourly Capacity
P R D | Qi St | N
Hon-widebody (W) Widebody (W)
Gate . Average Gate Gate Bour Gate | Bo. Bour 1
Damand Ho. Gaten Gate Mix Time {Min.) [Occupancy Ca Y Y
Group Ratio Pa% | 5ise |aates |Capactty
M Jwjmim il o | o M | (T/% | Base
(%) 1 | (Ty) (Tw) (R (G*) 8 g} " e
1 ] 3 [) L) [ T 5|9 1 11 1(.2) { Jil]‘"‘_"‘
x 13 2 4 1 87| 20 5 55 1,22 2.6 971 5 13
Y 8 0 2 1 100 | 33 4o 0 1,00 3.0 |1.00] 3 9
z y 0 2 o0 |1w0] o 35 ) 1.00 3.4 J1.00 | 2 7
Capacity of the Terminal 29

Work sheet for gate capacity.

7. Conclusion. The gate group capacity of airline X is two operations short
of its demand, whereas the calculated gate group capacities of airlines Y and 2
exceed their demand 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 aroup 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).

Demand Ratio | Component Quotient |
Hourly | Hourly |Componet Demand | Component Capacity
Component Capacity | Demand | Runway Demand Demand Ratio
1 2 3 4 5

Runway 89 50 50/50 = 1,00 89/1,00 = 89
Twy Xing A 107 20 20/50 = 40 107/.40 = 267
Twy Xing B 125 24 24/50 = |18 125/,48 = 260
Gates 29 27 27/50 = .54 29/.5% = 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

10
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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.

SCLUTION: The work sheet on page 12 illustrates one method of recording data.

1. Calculate C,.

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 ¢olumns
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 oper-
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 Confiquration. 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.

Operating condition 1 89/89 = 100
2 51/89 =
3 62/89 =
4 52/89 = 58
B -
6 -

59/89
46/89

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. ASY Weighting Factors

) Pecqant of Weighting Factars
Maxisam R e
crpeetey oo | @ | @i
91+ 1 1 1 1
81=50 H 1 3 -]
56=80 15 2 8 13
51-63 20 3 12 20
0-50 a5 L] 16 23

Figure A2-5. Annual service volume

11



ac 12313020-5 | 9/23/83

Percent HBourly Percent | Welghting
of Yaar | Capacity] Meximum Tactor

Operating Condition 1 "
No, | Waa r -1 D ram { Index {P) {C) Capac (L]
1 2 k] e 3 [ '%_ty' &
1 VFR -~ 62 T4 g9 100 1
2 TFR ‘\LV N 5 51 57 20
<7

3 | vm * 62 5 62 70 15

4} 1m 9 5 52 58 20

5 | vm I 62 4 59 6 15
\ or

[

9 4 46 52 20

E

T IFR Below Minimums 3 - 25

Work sheet for ASV factors.

g. Weighted Hourly Capacity (C,). Calculate the weighted hourly capacity
using the following equation:

L (P1CaH1) + (PaCoWp) + <+ (PpCpWy)
(P1Wy) + (PaW2) + =<+ (PpWp)

_ (:74:89°1) + (.05-51+20) + (.05-62-15) + (.05-52+20) + (.04-59+15) +
Cv 1.78-1) + (.05:20) F (.0515) + (.05+20) + (.04°15) ¢

(.04:46:20) + (.030-25)
(.04-29) + (.03-25)

287.56 s
Cy = 5.64 or 51 operations per hour.
2, Daily Demand Ratio (D). Calculate D using the edquation:

D= Annual = 219,750
Average Day--~peak month 690

= 318

3. Hourly Demand Ratio (H). Calculate H from the equation:

i = Average Day--peak month - 890 . 14

Average Peak Hour--peak month 50

4. Calculate 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 ajrport in its predominate mode of operation. The peak 15 minute demand in

VFR is 20 operations and in IFR it is 15 operations. Extract necessary data from
examples 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. Bnter in columns 2, 3, and 4.

Ruay luTtersicrion Fraurr No.
Distance In Fagy For Eapacivy Fan Devay
Runwar-use Dragran A {r} (v} YFR § |FR VER _J |F
0ral999] ~w09 | 327 ] 5530 85 | 301
2000 vo 4539 - w00 | 23] 360 | 308 | 99
5000 to 30007 - %000 | 329 | 361 ] 346 | 399
010 1993] 4000 { 330 | 3-62 ] 385 | 39
2000 1o 4393f o 4000 | 331 | 63 | RN | 312
3000 0 20007 = 4000 § 3-32 | 3-60 ] 371 § 312
O101999] 4000 | 327 ] 3581 385 | 39)
200 o 4509) - 4000 | 328 | FED ) 305 | 399
S000 vo 8000 | - 4000 { 3-29 | 36l ] 326 | N8
0701999 » %000 | 3-30 | 3-62 ] 586 | 399
2000 10 4339 » N000 | 331 | B85 ) 57 | 90
S000 1o 20000 = 4000 F 3- 3 | 3438 37} | 3.90

. 0 ota 10001 » snnn * wv *ra v - Cx;

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 1IFR) 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 Factorgs. 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 = 443
8. Determine Average Delay. Using figure 3-69 (illustrated), the delay fac~
torg {columns 12 and 14), and the demand profile factors {column 15), determins the

average delay to an arriving and a departing aircraft for VFR and IFR conditions and
enter in column 16 and 17.

b4
10
é s r.m) LA
o 1T
& “ 1Y
it :
£ -
g" 6 A
g ‘ H
L] DEMAND PROFILE FACTOR—£ H
h -
2 LT: : 2 ;..‘l.%. I-’“
4 L ] 3
0 adl
0 0.2 0.4 0.6 0.8 1.0
DELAY FACTOR
Figure 3-69, AVERAGE AIRCRAFY DELAY 1N AH HOUR.

Piaure A2-R “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 VPR = 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

ion |rige o brns | 0/ | couss | mis 'rar"""“"""‘:%i& Finia Jreow] et Tooter. @m;f;'_ ey

P2 £ s jdarial drriyala] Index ) ADZ ﬁ! [ ___D-Ig_,__lgtﬁg__q:
\L 43 |85 o | sol| 20 {os| 45 |62 |.o5| 53| .78 .en] w0 |1.3] o8] s5
i3 g} 51 3] 15 |.67 | 55 91 p.oo| 677 .47] .31 | W | 2.9] 60| 53

Work sheet for hourly delay.

10. Conclusion. Because the demand is significantly less than capacity, and the
scheduled airline coperations are reasonably constant in VFR or IFR weather conditions,

there is little difference in the minutes of delay experienced in the typical VFR or
IFR hour.

Figure A2-6, Hourly delay (cont.)
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EXAMPLE 7. Determine the daily delay in VFR 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.

xR TR OBRRRBERERRET T EEER SN

o ardh

%

TDE ( 2% 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.

Hely, ' luurty
Capacl ix Toutsh Cap. [T G Exit | Capacity
- Bans | ¥actor{ Factor | (000)

gt :

11-19| '\z 1

i3

R e ) N i
0 103 | 1.04] .86 92

2315 2

Pigure Wo. | Atrorafe mix | Index | Acrivals] and o Runvay Bx
yra L] )
L Y
2

-
- ;{yl-
L

s I 71 wolss) sl o] s o |20 Infn o t 108 |1.08| 85| o7
20-35 Ll 3sl3kiic] o) 0 " 10 |» [« |° 2 o2 jt,05] .92] 97

ol " 30 |27 iu2) 1] 45 50 8 o ¢ | o194 |1,03] 92| B9
ﬁ usl 27| lesleolso] 4] 62 | 45 | 12 [sofus|eo] | 2|88 [1.08] .on| &

Work sheet for hourly capacity,

Figure 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 1l1) is 25 when the demand is less than 10 operations per hour. When
the demand 18 10 or more, the DPF is 40. Foriy percent of the operations occur in a
15 minute period whenever the demand is 10 or more.

Arrival Delay | Ou, |:tﬁ,ny_1 Delay | Aver, Delay | Eourly
____a__'m_;_l_y___ ofC_ | wix [Index [Factor | Index] Factor | Factor nites Dolay
S i e o e I P e 5 s

26:00-01100 1 b o2 o] o o| o 0 0 o o 0
01100-02100 0 - - - -1 - - - - -] = -
92100403100 " - P - - - - - - - -
03100-04:00 " - -1 - -1 - - - - - - -
C4:00-05100 [} - - - - - - - - - - -
0510006100 5 g2 J.o3) o | .64] .02 [.50 011 25 0 0
08§:00-07100 10 92 A1 2 64| o7 [.50 o6 | 4o 05| .05 1
0710008300 20 97 2130 [t.00] .21 [.63 3 « 200 .18 3
08:00-09100 39 89 uy |5 [1,00] 44 .65 2901 » l.95].50]| 28
0910010100 45 n s1l62 | .95] .48 1.78 .37 " 11.10f 8ol 42
1030021100 33 8 | .37]% |1.00] 37463 1 23] » |.70) .351) 17
11100~12100 25 97 261 Wl 26| » +16 u 40| .20f 7
13:00-13:00 25 97 26 " it .26 " .16 ] JA0 20 7
13100-14:00 20 89 Jh| o " e 21 " L0130 14
14:00-15100 32 v §.36]30 [1.00] 36]1.63 | 23| " | .65] .35] 16
15100+16100 s " 51| 62 .95 .481].78 .39 * 1.10| .Bo] 42
16100-17100 50 f 56| w] 53] ¢ A1 " 11.30] .95] 55
17:00-18:00 48 n 5| 62 .95 .51 ].78 Ky) " 11,20] .90] s0
10100-29100 38 89 | 43145 |1,000 43].65 | 28] " | .g0| .h0] 25
19100-20300 17 97 .18f s ! 18].63 .1 " 29] .15 4
20¢00-21100 10 " .10 v "1 .10 " 06 " 05| .08 1
21:00-22100 10 97 10| 5 |1.00] .10].63 06 ] 4o L05] .05 1
22100-23100 | 6 92 07| 2 B4 .ol ].50 O] 25 0 0 0
2310024100 4 92 | .o4]| o] .64 .03{.50 { 02| 25 ol o 0

Daily 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 airport
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.

BRERRYNEEBRESELEBNERBIRERS:

BOURLY DEMAND
>

10 th 16 18 20 22 a2

TIME { 2% 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.

a0 e £ T =3 e ey =
oo £t T O O e S e
11-19 1|3 4o[s5] sf of 5 50 20 |zo|4sl60] 11 |97 |1.10] .88 92
PO-35 i B 351351301 o] 30 50 10 b I 2 |71 |1.04] .93 69
. y n]la 3ola7isz] 1] 45 45, 8 n] of w v 165 11.04] 93] 63
i5~50 o 26|20}50] 4] 62 " 12 } o) o of I» 162 |1.10] .ot]| 62
F1-59 \pl" n 21117k59] 3] €8 " 10 | o] b Q" f6r |1.08] 90| s8
£t |1 3 20]15162] 3| 11 45 9 {selus|éo} {2 |58 j1.08] .99 55

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
Time Period |Demand | Capacity | (Recovery) Overload
14:00-15:00 32 69 0 0
15:00-16:00 61 55 6 6
16:00~17:00 65 55 10 16
17:00~18:00 60 55 5 21
18:00-19:00 cl: I 55 (17) 4
19:00-20:00 17 55 {4) 0
20:00~21:00 10 92 0 t]

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

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

b. AD/C Ratio. Calculate the AD/C ratio for the overload period and enter
in column S.

. 1465460 _ 186 _ , .,

AD/C = ceiE875E " 165

¢. 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 40% = 1.00
" 508 = 0.83 . 50 = 1,00
" 45% = 0,78 . 45% = 1.00

e. Arrival and Departure Delay Factors. Calculate ADF and DDF for the
saturated period by multiplying ADI and DDI by the AD/C ratio and enter in columns 8
and 10.

ADF = 0.78-1,13 = 0,88
DDF = 1.00-1.13 = 1,13

£. 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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g. Saturated Period Delay. Calculate the saturated period (DTS) delay and
enter in column 14.

DT8 = (61+65460+38+17) (45°4.9+(100-45)+13,7) /100
= 241(974.0) /100
= 2,347 minutes 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 | De rl;ﬂthL Delay [ Aver. Delay [ Nourly
Egurly p/c | Mx [Tndex x tor | EFactor Delay
e el el el el T
24:00-02:00 1 92 - - - - - - - - - -
01100-02:00 0 " -] - -1 - - | - - - | - -
02100~03:00 0 " - - - - - - - - - -
03100-04100 0 " - 1. - - -l - - -l - -
0410003100 0 " - - - - - - - - - -
05:00-05100 3 " e03] 5 ) .65] .02 | 500,02 14 lo.0]0,0 0
06100-07100 10 92 11 5 65| .07 | .50} .06 " 0.1] 0,0 1
0710008100 20 69 .29 1 %0 | 70| .20 | .52].15 " 0.2} 0,2 4
08:00-08:00 | 0 | 63 |.62] 45 | 72| 5 | eu]o | » [1.0lo8] 35
09103-10:00 45 | 62 .73t 62 | .67] .49 | .74 |.5h PR S
10100-11100 33 69 A48 20 | .70] 28 | .56 .27 " 10.6]0.4] a7
11400-12:00 25 n 36 vl o vh.es | 52119 v |o.4] 0.2 8
12100-13400 25 " .36 " m!.,25 ) .52].19 " 0.4] 0,2 8
13+60-14100 30 P j 3] v | n i 30 .53].23 » jo.5f0.3] 12 |
1410015100 32 69 U6 1 30 | .70] 32 | 56,26 | 40 Jo.6]0.4] 16
13:00-16:00 61 55 D)
16100-17100 65 | " Y130 71| .78] .88 |1.00 k.13 | ho Mu.ohz.7 |27
17:00-18100 60 L
18100-19100 38 "
19100-20400 17 55 ~
20100-21100 10 92 | 1] 5] .65] .07 .50f.06 |40 Jo.1]0.0 1
22¢00-22400 10 i PR LI L L Y 2 L Y " 16.1}0.0 1
22:00-33:00 6 " .07 " " 1.05 " |,04 " |0.0] 0.0 0
23100-24¢00 4 92 O 5(| 65| .03 ] .50 ] .02 4 |o.0] 0.0 0
. oeily oelay | 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.)

21



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

BXAMPLR 9. Determine the annual runway delay for the example airport, assuming that
thes 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.

SOLUTION: The work sheet on page 25 illustrates one method of recording data.

NOTE: 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 used, i.e., a VFR and an IFR day for each calender month.

1, Distribute Demands. Distribute the annual demand of 153,000 cperations to
repragsentative daily demanda as follows:

a. Distribute to Montha, 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.

Januvary: 211,631 operations = 375 gperations/average day
31 days

2. Develop Representative Days Demands. Adjust average day demand to representative
day demands to account for differences in VFR and IFR operations, as follows:

a. Percent IFR Weather. From hiastorical 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
828 VFR weather

b. Number of Representative Days. Convert percentages of VFR and IFR weather
to days and enter results in column 7.

Jamuary: 31 days+-32% 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,

100+375 » 37500
100-18(1-68/100)  94.24

January: = 398 VFR ops/day

398+68/100 = 271 IFR ops/day

Figure A2-9. Annual delay
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3. DPevelop 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 1s an IFR or VFR day. A work sheet, similar to that on page 24, is
useful for keeping track of hourly demands.

4. PRepresentative 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.

P P e A e
e e b o B e 0 A B 28 2
24100-01100 1 - - | - - - -] - - - - -
01100-02400 0 - - - - - - - - - - -
0210003100 o - - - i - - - - - | - -
62:00-04100 o - -t - 1= - - - - -1 - -
04100-05100 ) - < | - - - - - - - - -
05,00-06:100 > - - - - - - - - - - -
08100-07400 8 - - | - - - - | - - -| - 1
07:00-08100 16 | 97 615 00| .16 )] 62 10 k0 ].15].10] 2
03100-09100 3 97 32120 v | .32 .63] .20 M .55 .25 | 12
09:00-10:00 37 | 89 .42 |45 m k2650 27| v |.85) .40 23
1010011400 27 | 97 .28 |30 "),2B].63¢ 18 " J.0).20] 8
11300-12100 20 " 21 " " .21 " 13 " L300 .10 b
12100-13:00 20 " 21 " " 21 n .13 L] .30} .10 4
13400-24:00 24 " 251 " "j.251 v ) 6] » 1,35].15] 6
14:00-18400 26 | o7 227430 ndle2zl 631 17|  }.40l.15) 7
1310018100 37 | 89 [.bef4s | |2 ) 65) 27| " |.85] .40 23
16:00-17100 44 " L6 1 ¢ n | 46 " 30 v H.00) 501 3
17208-18:00 » | & JAb Jus o) 44 ) 65] W29 ] v |.90) .45 @6
13:00-19:00 31 | 97 .32 v to2p 631 200 v 1.55],.251 42
19:80-20500 14 97 LA 5 |1.00f 14 ] 621 09 WO .10} .10 1
20500-21100 B - I - - -1 - - - | - 1
21400-32:00 8 - - - - - - - - - - 1
22100-23:00 5 - - | - - - - | - - -] - 1
23:00-24100 3 - - |- - - - - - N - -

Pafly Delsy 163

Generally, it is not necessary to calculate delay for very low levels of demand. In

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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*6~Z¢ 2anbyg

(*3uoo) Ariep TenuUY

TABULATION O HOURLY DEMAND POR REPRESENTATIVE DAYS

Clock | Daily Jan Peb _Mar Apr May Jun Jul Aug Sep Oct Hov Dec
ITime ops |VPR {IPR |[VPRIIFRI VFR |IPR (VPR | IPR | VPR | IFR |VFR | IFR | VFR | IPR| VFR } IFR | VFR) IFR | VFR | 1FR ) VPR IFR | VFR | IFR
100 ) 398 | 271 | 414 | 262 | 430 | 292 § 428 { 291 | 436 1296 [ 478 | 3251 473 } 3227521 ) 354 | 440 299 | 449 | 305 ] 440 | 299 | 426 | 290
12-1 .2 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 1 3 1 1 1
11-2 0 0 0 0 0 0 0 0 0 '] 1] 0 J 0 [ o 0 () 0 4 0 [ 0 ]
2-3 1] 0 0 0 0 0 0 0 0 [ [!] 1] ] 0 ) 0 0 0 0 0 g 0 0 0 o
3-4 o 1] 0 0 0 1] o 0 0 o 0 0 1) 0 ’) 0 0 0 0 0 a 9 0 0 0
4=5 0 0 g Q 0 0 0 0 [t] 0 a ] ] 0 L) a 0 a ] 0 ] 0 a Q 1]
5-€ +6 __2 2] 2 2 3 2 3 2 3 2 3 2 3 2 3 2 3 2 3 21 21 2 3 2
6-1 2.0 8 S 8 6 9 6 9 6 9 61 10 & 9 € 10 7 ) & ] ] 9 5 9 [
1-8 4.1 161 114 17) 123 18] 12§ 18] 12] 18 2) 200 13} 19 ] 13; 2101 15) 18} 12] 18] 33§ 16} 12 17| 12|
8-9 7.9 31) 21} 33] 2 347231 34 23] 340 231 38| 26| 37 25| 411 28] 35( 24] 35) 24 35| 24§ 344 23
9-10 } 9.2 371 25| 38| 261 40 27) 391 271 40] 271 44| 30] 44} 30) 48] 33| 40] 28) 41} 28] 401 28] 39| 27
0-11 16.7 27) ] 28] 19} 29 20) 291 19] 29| 20} 32} 221 32] 22] 35} 24| 29} 20 3p] 20) 291 20| 291 19
1-12 | 5.1 201 14} 21] 14) 22 51 221.15] 22] 15] 24 ) 17| 24 16] 27§ 181 22] 15] 231 16| 22} 15) 221 15
12-13 | 5.1 20 | 14 23] 14 221 15§ 22 15| 22| 15[ 24| 173 24 161 274 18] 22] 15| 23§ 16] 22}t 15| 22 ) 15
13-14 | 6.1 241 y7] 25{ 17| 26 18} 26 18| 277 18] 29| 209 29| 20] 32| 22 277 38/ 27] 191 27) 18} 26 16
14-15 | 6.5 261 18] 27| 18| 28) 191 20 19] 28] 19| 31] 21| 31] 21} 34} 23 29| 19| 26| 20 29 ] 19} 28| 19
15-16 | 9.2 371 25| 40| 26] a0 | 27] 39F 27| 40| 27| 44] 30| 44| 30§ 48] 33| 40| 28| 4x| 28] 40| 28} 33} 279
16=17 [10.2 40 ] 28| 42) 29 44 30] aaf 30| 44! 30] 49) 33] 48} 33} 53] 36] 45] 30| 46] 31] 45| 303 43 ) 30
17~18 | 9.8 391 27 41 261 42| 291 42} 29} 433 29| 471 327 a6 ] 32} 51| 35| 43] 29| 44| 30| 43| 29 427 28
18-19 1 7.7 31 211 32§ 22] 33 ) 224 33) 22] 341 23] 37 25] 36| 25F 403 271 34] 23 35 23] 341 23% 331 22
19-20 | 3.5 14 5| 141 10| 150 203 1s) 10| as) 10] 17 13 ] 174 21% 8} 120 15] 107 26} 1] 151 10} 15| 10
20-21 1 2.0 8 5 8 ] 9 [ 9 6 9 6) 10 & 9 61 10 7 9 6 9 6 9 [3 9 6
21-22 | 2.9 [] 5 8 6 9 6 9 6 9 6§ 10 ] 9 61 10 i 9 6 9 6 9 6 9 [
22-23 1.2 5 3 5 3 5 4 5 3 ] 4 & 4 6 4 6 4 5 L 5 4 S 4 H 3
-I23-2‘ 8 3 2 3 2 3 2 3 2 3 2 4 3 4 3 4 3 4; 2 4 2 4 2 3 2

Representative daily demand VPR - IFR calculations.

January 12:00 to 13:00 houra.
VFR = 0.051-398 = 20
iIFR = 0.051-271 » 14

z xtpuaddy

$-0905/05T N

£8/€2/6
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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 11.

6. Annual Delay. Sum monthly delays to obtain annual delay.

Demand} Ave. Monthly Delay

No. per Daily Percent Representative Day(a) {minutes)

Month| Days| Month | Demand| Weather | Qccur.| No. of Days Damand Delay | VFR/IFR Total
1 2 3 4 L] 6 . 7 ;) 9 10 11

Jan. | 31 11,631 375 " VPR 82 5.4 g8 163 4,140
IFR 1la 5.6 2N 116 650 4,790

Peb 28 | 10,926 3%0 VYFR 80 22,4 414 188 4,144 -

IPR 20 5.6 <82 130 728 4,872

Mar. i 12,561 408 VFR a5 26.4 420 199 5,254
IFR 15 4.6 292 146 146 5,926

Apr. | 30 12,096 403 VIR 87 26.1 428 193 5,037
Im 13 3.9 a9 145 566 5,603

‘wy |3 |12,756 | anr VIR 20 27.9 436 200 | s,608
IFR 10 3.1 296 148 459 6,067

June 30 13,508 450 VIR 92 27.6 478 278 7,673
IPR 8 2.4 azs 195 468 8,141

July | 31 13,832 | 446 VER 95 29.4 473 270 7,938
I1FR 5 1.6 322 190 304 8,242

Aug. | 31 15,227 491 VFR 98 3c.4 521 ° 355 10,792
IPR 2 0.6 354 51 152 10,943

Bep. | 30 12,456 415 VFR . 98 9.4 440 209 6,145
IFR 2 0.6 499 150 S0 6,235

Oct. | 31 13,119 423 VER 96" 29.8 499 225 6,705
IFR 4 1.2 s 162 194 6,899

Hov. | 30 12,456 415 VFR 90 27.0 440 209 5,643
IFR 10 3.0 299 150 450 6,093

Deg. 31 12,432 401 VFR a5 26.3 426 192 5,050
IFR 15 4.7 290 143 672 5,722

VFR 74,129
TOTALS:  gpr | 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 assocciated delay. Repeat for a
refined demand closer to the target delay. Plotting the calculated demand«-delay
values on a graph will expedite the procedure.

l. 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 1s 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

N T SR U D O Y e 4
0.9 7
0.8

by

2 0!7 /

8 o6 /

4D~

‘l—sm

;343 0.5 | pmmanctir ot

£y

48 o.

(0]

1]

& 0.3

% i

a2 0.2
0.0 |

15 20 25 30 35 40 4 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. Graphlc 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 portions of the appropriate figures reproduced in the
examples.
2. EXAMPLES. Four examples, figures A3-1 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).

¢. 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-S runway. Hourly demand consists of 25 Class C and two
D aircraft with a 55 percent arrival rate.

4+

[ONs

L. Capacity Fiqure. From figure 4-1 (illustrated), the runway-use configura-
ls diagram No. 1, and the figure for determining capacity is No. 4-2.

— Pigure No. for Camisx
Poor Bastrioted

biag. | Runway Spacing |Viaibility | Inoperative | Runway-use
Runway-use Diagram No. (8) in feet Conditions Havaids VIR IFR
I ez | 3 KA -2 415 - -
—————— . — | -
5 2a 700 to 2499 4- 3 i=16 - -
==a)—)— 2b 2500 or more 4- 4

'} Mix Index. For 25 Class C alrcraft and 2 by Class D aircraft, the mix
iss

(25/27) + 3(2/27) = 93 + 3(7) or 114

'« DPercent Arrivals. 55 percent.

Figure A3-1. Hourly capacity in PVC conditions
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4. Hourly Capacity.

operations per hour.
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PFrom figure 4-2 (illustrated), the airport capacity i

CAPMCITY 1N PYC

MIX INDEX — PERCENT (C+3D)

FIeURE -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.

Hourly 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.

ro8s

L. Capacity Pigure. From figure 4-1 (illustrated), the runway-use configura-
is diagram No. 44 & 47 and the figure for Jdetermining capacity is No. 4-15.

—_Figure No. for Capacity
Poor Restrioted

Diag, | Runway Spacing |Visibility | Inoperative | Runway-use
Runway-use Diagram No. {8) in fest Conditions Ravaids VIR IFR
h+===:n+- 1 NA - 2 =15 - -
e -
T 3 2 700 to 2499 ' 4-3 4-16 - -
- — ) s s ‘.!
X{ft) |¥iLe)
“ 4346 0 to [/] 4~12
Ay 1999
Y e 44647 [2000 to | to 13 415 - |-
= 45999
45648 | 5000 to {8000 4=14
— 8000

2. Inoperative Aid. The radar and glide slope are out and a circling approach
d,

)}, Mix Index. PFor 25 Class C and 2 Class D aircraft, the mix index is:

(25/27)+3(2/27) = 9343(7) = 114

Pigure A3-2. BHourly capacity in the absence of radar coverage or ILS
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4. Hourly Capacity. From figure 4-15 (illustrated), the airport capacity
26 operations per hour.

FIGURE A3-2A. FIGURE A3-2B.
HOURLY CAPACITY IN RADAR ENVIRONMENT HOURLY CAPACITY IN HONRADAR ENVIRONMENT

BBSE

=
:
-

|

(oPERATIONS PER HOUR)
3 e g ow

\

[~ CIRCLING

"rmm-mlnjm uL manaom'lmlsm

MIX 1MDEX -~ PERCENT (C+3D) MIX IKDEX =« PERCENT (C+3D)

Fisure 415, HOURLY CAPACITY OF RUNNAY-USE DIAGRAN N0S. 1, 43-54,

5. Conclusion. Airport capacity is limited to 26 operations per hour wher
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 ia 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.

I 1
( 1
A & B Aireraft Only T '
3,0001

_1.&11 Aireraft (A, B, C, & D) L 7
L NN J

ION:

1. Capacity Figure. From figure 4-1 (illustrated), the runway-use configura-
is diagram No. 1l and the figure for determining capacity is No. 4-18.

T

| Pigure No. for Capacity
Poor Restrictad
Diag. | Runway Spacing |Visibility | Inoperative | Runway-use

Runway-use Diagram No. {(8) in feet Comditions Kavaids VIR

NIV B 700 to 2499 4- 3 4-17
10 2500 to 2999 -9 4-16 4-21

8 il 3000 to 4299 4-10 4-18
) oo~ (<13 1300 oz more 31 KX

2. Mix Index. For 558 Class C and 10% Class D aircraft, the mix index is:
55 + 3(10) = 85

3. Percent Arrivals. 50 percent.

» A3=3, Hourly capacity of parallel runway airport with one runway restricted
to small aircraft
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4. BHourly Capacity. From figure 4-18 (illustrated), the airport capacity
83 operations per hour.

RUNMAY RESTRICTED USE IN VIFR

4

200

:

F1Gure 8-18, HOURLY CAPACITY OF RUNWAY=-USE
bIAGRAM Nos, 10, 11, 12,

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

5. Conclusion. The capacity of a single runway under these conditions is
operations per hour. The capacity of full-length, parallel, unrestricted runway
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 VPR and IFR conditions of the runway-
ay configuration depicted below. The airport is used exclusively by small

18 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.

| {

FION:

1. Alrport Configuration. From figure 4-26 (illustrated), identify the runway-
ray 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.

oy WOURLY CAPMCITY [ wiR]  wUmY
) AIWFITLD CONFLEMAY I PERCENT TOXN-MID-G0 | CAPKCTYY
Ore2S [ HBrws| Wik

- - - { SMANT 1M PER OB }
1 5 I Anl(nBs | den
- 4

g - -
H d] g eé &LJﬂj Bon|nwa|Pun

- - =

7 -
. E_ =1m— [F’-v R PR
, —E% —m= Fhm S R -

Bt

Wl |V | Dun

=
q
&5

-
b3 I J L J K ] u " ’
m El o "
LERD,
e Y
) Iy
™ MASIG bR
- DIRECYIH CF OPERATION
© TURMAND

4. Conclusion. The airport is able to accomodate 59 to 72 operations per hour
FR conditions and 20 to 24 operations per hour in IFR conditions.

re A3-4. Hourly capacity of a single runway airport used exclusively by small
alrcraft that lacks radar or ILS.
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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

R8IFR = percent of the time that IFR and PVC cperating 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 overload

ADF = arrival delay factor = ADI*(D/C) or ADI- (AD/C) [overload phase)
AISI = 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 (Cy through C,)
Clasas A aircraft = single-engined small ajircraft (table 1-1)

Class B alrcraft = multi-engined small aircraft (table 1-1)

Class C aircraft = large aircraft (table 1l-l1)

Class D ai;craft = heavy aircraft (table 1l-1)

Cw = weighted hourly capacity =
(P1:Cy W3 + Pp°Ca*Wa +euot PpoCpoWy) /(P1eWy + PoeWy +...04 Py¥))

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) fapproximate}

DABA = 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 periocd)
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) [overload 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) /1060 or HD'DAR [approximate)

DTS = delay in saturated period =
(HD3 +HDo+. . . +HD,,) * {PAS -DASA+(100-PAS) -DASD) /100

E = exit factor (figure 3-2 through 3-§5)
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) [typical)

HD = hourly demand on the runway component

ﬂbi = hourly demand on the runway component during hours 1 through n of the
saturated periocd

Hourly capacity of gates = G*.8:N (figure 3-68)

Hourly capacity of runway component = C*T-E or (figures 4-1 through 4-26) [special
applications}, or (figure 2-1) (approximate)

Hourly capacity of taxiway crossing an active runway (figures 3-66 and 3-67)
Hourly delay on runway component = DTH

IFR demand = VFR demand + SIFR demand/100

N = number of gates

PA = percent arrivals = 100- (A+k(T&G))/(A+DA+(TsG))

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 (P; through Py)
PVC = poor visibllity and ceiling = lower end of IFR conditions

Q = peak 15-minute demand on the runway compoment

R = gate occupanty 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
VER demand = (average day demand)/(1-SIFR(1-3IFR demand/100)/100}

Wy = ASV weighting factor for each runway-use configuration (W; through W)
(table 3-1)
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APPENDIX 5. BLANK FORMS
Figure AS-l. Hourly capacity, ASV, delay for long range planning .
Figure A5~-2. Hourly capacity runway component

Figure A5-3. Hourly capacity taxiway coponent

Figure A5-4. Hourly capacity gate group component

Figure A5~5. Ailrport hourly capacity

Figure A5-6. Annual service volume

Figure A5-7. Hourly delay

Figure A5-8. Daily delay

Figure A5-9, Tabulation hourly demand for representative days
Figure A5~10. Hourly delay, different demands

Figure A5-1l. Annual delay

1 (and 2)
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91 ST 1 A A 1 01 3 8 Z 9 < v t 4 T
UybtH | #O1 | UDIH| 407 (000) | (0o0) | 831 [HdA | UO3e%5 | -ON | (AE+D}% | G¥ | O% | a% | v
(000) (So30UTR) ASY (000) Xapul
Ketsg Tenuuy| 3Je1oafy | puemeq |puewsd | ASY | (InoH/sdp) | uoriRanbIFUC) XTH XTW 3JRIDATY
Jo saanuty | 1ad Kereq | renuuy | fenuuy Aytoeden
abvisay

Hourly capacity, ASV, delay for long range planning

Figure A5~1,

3 (and 4)
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Hourlv Fourlvy
Capacity Mix Percent Percent Runway Exits Capac. | " & G Exit Cavacitv
Runway-use Figure Aircraft Mix Index | Arrivals Touch (00 feet) Base Pactor | Factor (000)
Weather | Diagram No. No. $A | ¥B | %C | 8D |$(C+3D) & Go Location No. | C* ™ E Ck=m+§
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17
Figure A5-2, Hourly capacity runway component

s (and 6)
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Taxiway Crossing Capacities
Distance Runway (Operations per Hour)
Weather | Taxiway from Ops. | Mix Arrivals and Departures
Crossing | Threshold | Rate | Index | Mixed Operations| Plus T & G
1 2 3 4 5 [ 7

Figure A5-3.

Hourly capacity taxiway coponent

7 (and 8)
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Non~widebody (N)

Widebody (W)

Gate Average Gate Gate Hourly | Gate } No. Hourly
Demand No. Gates Gate Mix Time (Min.) Occupancy Ca
Group Ratio Pac. | size {Gates Capacity
(N) (W) (W) (W) {N) (W) (N) (W) (T\,/Ty) Base
_ (8) | () (Tn) (Ty) (R) (G*) (S) (M) | (6*-5-N)
1 2 3 4 5 6 7 8 9 10 11 12 13 14
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Demand Ratio

Component Quotient

Hourly | Hourly | Componet Demand | Component Capacity -
Component Capacity | Demand | Runway Demand Demand Ratio '
1 2 3 4 5

Figure A5-5,

Airport hourly capacity

11l (and 12)
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Annual service volume

Figure A5-6.

13 (and 14)
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Demand
Delay Arrival Delay | Depart. Delay| Profile ; Aver. Delay Hourly
Rwy-use Configquration |Fig. No. Demand D/C | Percent Mix | Index | Factor | Index | Factor| Factor (Minutes) Delay
Sketch No. |VFR | IFR | CapacityjHourly | 15 Min. | Ratio | Arrivals} Index | ADI ADF DDI DDF DPF Arr. | Dep. | (Minutes)
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18
Figure A5-7. BHourly delay .
15 (and 16)
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Hour

Misc,

Hourly

n/C

Demand | Capacity

Ratio

Arriv.

Depart. Delay

Mix Index
Index ADI

Factor

Index
DDI

Pactor
DDF

Delay
Factor
DPF

Aver. Delay

Arr. Dep.

{Minutes)

Hourly
Delay
(Minutes)

1

9

10

11

12 13

14

24:00-01:00

01:00-02:00

02:00-03:00

03:00-04:00

04:00-05:00

05:00-D6:00

06:00-07:00

07:00-08:00

08:00-09:00

09:00-10:00

10:00-11:00

11:06-12:00

12:00-13:00

13:00~14:00

14:00-15:00

15:00-16:00

16:00-17:00

17:00~18:00

18:00-19:00

19:00~20:00

20:00-21:00

21:00-22:00

22:00-23:00

L23:00-24:00

Figure A5-8.

Daily delay

17 {and 18)

Daily Delay
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—————eEEEEE—

Daily

Jan

Feb

Mar

A

May

Jun

Jul

Aug

Sep

Oct

Nov

Dec

Ops

VFR | IFR
e

IFR

IFR

IFR

VER

1FR

VFR | IFR

IFR

VFR | IFR

IFR

+ IFR

IFR

IFR

—r

Figure A5-9.

Tabulation hourly demand for representative days

19 (and 20}
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Hrly. Hourly
Capacity Mix Touch Cap. |T & G Exit | Capacity
Runway-use Figure No. Aircraft Mix Index Arrivals| and Go Runway Exits Base | Factor | Factor (000)
Demand Dia%ram No. VFR|IFR (%A B | %C{ D | & (C+3D) % % Location No. C* T E C*+T-E
3 | 4 | b 61 71 8] 9 10 11 12 13 14 15 16 17 18
Figure A5-10. BHourly delay, different demands
21 (and 22)
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