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CHAPTER 4. SPECIAL APPLICATIONS

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

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

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

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

c. Determne the percent arrivals.

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

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

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

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

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

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

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

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

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

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

c. Determine the percent arrivals.

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

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

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

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

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

b. CapacityCal cul ations.

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

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

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

a. Calcul ation.

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

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

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

- | } +
e 1000 f eet —] 2400 f eet

: o

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

=

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

| * “T
L~1000 feet 4 2560feet

»-)»1 - %

(-1000/500) -2 =- 200 _
Separation for equival ency i s decreased by 200 feet
2500 - 200 = 2300 feet
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Fiqure No. for Capacity
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Figure 4-26. Bourly capacity of single runway airports, without radar coverage
or 1LS, servingSmal| aircraft only.

Chap 4
89 (and 90)
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CHAPTER 5. COMPUTER PROGRAMS FOR AIRPORT CAPACITY AND AIRCRAFT DELAY

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

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

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

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

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

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

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

Washington, D.C. 20591.

Telephone number (202) 358-5225

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

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

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

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

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

Telephone number (609) 485-5645

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

Chap 5
Par 5-1 91
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flow rates, delays encountered on different routes, travel time, and others.

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

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

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

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

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

Telephone number: (202) 267-5205

Data hits: 8

Parity: (N)one

Stop hits: 1

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

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



12/1/95 AC150/5060-5 CHG 2
* Appendix1

APPENDIX 1. EXAMPLE APPLYING CHAPTER 2 CALCULATIONS

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

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

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

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

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

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

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

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

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

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

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

Bourly Annual
Capacizy Secvice
Mix Index Cps/3r Volume

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

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

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

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

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

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

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

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

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

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

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

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

column 12. R

220/205 = 1.07

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

AVERAGE ‘BELAY PER AIRCRAFT

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

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

Tigess 4. vesepe atessafs Gy S Joup ssage plesnisy

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

2] 6| 260 - I .5 1.1+.0 = | »6

R ] JJ 1.35 | 209

n9

T2 o1t 152 | A2

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

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

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

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

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

|
| SOLUTION:

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

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

Comparable distributions are made for the other aircraft classifications.

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

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

condi tion.

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

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

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

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

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

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

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

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

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

Figure A2-1. Hourly capacity of the runway canponent (cont.)
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8. Exit Factor E.

feet from the threshol d.

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

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

9/23/83

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

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

Fi gur e A2-1.

Bourly capacity of

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

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

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

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

Work sheet for runway hourly capacity.

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

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

Fi gur e a2-1.

Bourly capacity Of the runway component (cont.)
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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
1. NOTE: Runway usage is reversed from t hat used i n exanpl e 1 to permit illusta-
tion of the crossing effect on both arrivals and departures.

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

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

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

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

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

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

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

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

Figure A2-2. Hourly capacity of the taxiway conponent
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Figure 3-66 (arrivals).

Fi gur e 3-67 (departures) .

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

6. Conclusion.

Wrk sheet for taxiway Crossing capacities.

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

Fi gur e A2-2,

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

/&?
s
X-1 . =

]/

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

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

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

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

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

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

Airline X R=55/45 = 1,22

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

Fi gure A2-3. Hourly capacity Of gate group component
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6. Gate Capacity. Calculate the hourly capacity for each gate group from the
equation G*-S°N where N equals the number of gates in the group. Obtain values for
G* and S from figure 3-68 (illustrated) and entered in columns 11 and 12, Do not
interpolate, use the chart with the lower R value.
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Y 8 0 2 1 | 100 | 33 4o o 1.00 3.0 |1.00 | 3 9
vA 4 0 2 0 10| o0 35 0 1.00 3.4 100 | 2 7
Capacity of the Terminal 29
Work sheet for gate capacity.
7. Conclusion. The gate group capacity of airline X is two operations short

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

Figure A2-3, Hourly capacity of gate group components (cont.)



