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1. INTRODUCTION

This‘document is a user's manual for the computer programs
of the FASTSEM (First Approximation Satellite Terminal System
Evaluation Mbdel) described in Federal Aviation Administration
Report FAA-AV-71-1 by J.E. Snell,

The FASTSEM, First Approximation Satellite Terminal System
Evaluation Model, is designed to analyze the cost-effectiveness
of off-airport, or satellite terminals as a means of relieving
groundside congestion in major hub cities, This model is com-
prised of interacting demand and supply submodels which are used
iteratively to determine which of a variety of types of satellite
terminal systems, STS, is most appropriate in a particular case,
Two viewpoints of analysis are employed in the model, The first
is the user's viewpoint which is represented in the model by
the time and cost "impedances'' encountered in all stages of
processing between origin or destination and the airplane., The
second viewpoint of analysis is the prdgram ﬁost-effectiveness
of satellite terminal systems as an alternative to continued
expansion of access highway and airport facilities capacity,

For this view, the appropriate capital costs of satellite
terminal, access, énd airport facilities expansion are computed -
along with user benefits, The FASTSEM model logic, equations,

and their derivations are documented in the above noted FAA report.



Two FASTSEM computer programs are described in this manual;
The first is the basic FASTSEM program which is discussed In
Part One. The second program is designed for use in analyzing
the sensitivity of the basic FASTSEM to any of its parameters.
The FASTSEM sensitivity program is discussed in Part Two of

this manual.



PART ONE
The Basic FASTSEM Program

The FASTSEM program described below was designed as a
policy analysis tool. It uses a common set of airport and
STS technology aata along with summary data for each of a
number of hub cities to evaluate the 'STS' and ''No STS"
options.

The user may choosé to examine the results for all STS
technologies for each hub city te;ted or he may choose to have
the program determine and print'the results for just the best

Satellite Terminal System for each city.



II.  PROGRAM ORGAN!ZATION

The FASTSEM program is divided into four parts, the main
progfam and three subroutines, The first subroutine, STAB,
calculates the value of G, the factor used to determine airport
and STS (Satellite Terminal System) demands. .The second sub-
routine, TIME, calculates time impedances and impedance ratios
for the five STS technologies and the "No STS" case. The third,
subroutine,‘COST, calculates the capital costs of facilities
expansion y%th and without satellite terminal systems and the
cost impedénﬁgs and impedance ratios associated therewifh.

The main pfogrgm controls input and output, the operation
‘of the subroutines, calculation of STS cost savings and benefit-
cost ratios, and compiles summary data on the entire group of
cities being considered,

To obtain printed results for each STS technology with
from one to five satellite terminals in each case for every city
the program user sets variable OPTION to any arbitrary value
other than zero, |

If OPTION is set equéi to 0, the program automatically
selects the STS technology and number of terminals that provide
the largest benefit to cost ratio for each city, Further dis-
cussion of this feature is contained in Section |11, DATA, and
Section IV, OUTPUT, Sample problems withOPTION = 0 and OPTION #

0 are included in Section V.



Operation of the program is easily followed by reference
to Figure |I~T, the program flow chart,

First, data describing the general technologies are read in,
This data remains the same for all cities examined, Section II|
explains the data in detail, Next, variables holding summary
information on costs for all cities and the number of cities
examined are initialized to zero.

At this time, the data on the first city to be examined are
read in, This data is explained in Section !l of this manual,
This step provideg all éf the information required for the
execution of the program for one city,

Next’parameters describing the total market size and total
access person demand are calculated,

With the values of K, N, CYCLE, TKT and CKS initialized, the
convergence of demand loop is entered, In this loop, the three
subroutines are called successively, At the béginning of each
cycle the previously computed time and cost impedance ratios are
used fo calculate new values for the demand fraction G in sub-
routine STAB, After testing‘for the degenerate case of no satellite
traffic, i.e., G = 1, new cost and time impedances are computed,
This loop ends when the process has been repeated a number of times
equal to the value of the input variable LIMIT, Convergence to
within the third decimal place has been noted consistently after
about four cycles.

Having satisfactorily matched supply and demand in the

convergence loop, the cost effectiveness of that system design is
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Basic FASTSEM Program Flow Chart

FIGURE II-1
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FIGURE II-1 continued
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computed, This involves calculating values of VAL, GAIN, and VRT
or user net benefit, total net benefits to all users, and the
relative benefit to cost ratio, respectively,

If OPTION =0 (i.e. the brogram user desires only the
tbest'' STS system for each city) the program stores all the
information required for printout in a set of dummy variables each
time a better solution is obtained,

If OPTION # 0 thg program outputs all of the results
computed for that design,

This proces§ is repeated for all values of N, number»of
satellite terminals, and K, STS technology type, specified by the
program user, (The DO 200 'dotLoop'' in the program).

After completing the specified iterations for K and N the
program repeats the process for tée next city for which data has
been supplied,

When all cities have been examined the program terminates,
in the OPTION = 0 case, a summary of program net benefits and costs

L]

is computed and printed,

10



III. ' FASTSEM COMPUTER CARD DECK

The make-up of the basic FASTSEM program job deck is shown
on Figure lIi-1, It consists of job controf cards (for the computing
facility being used), the main program deck, the STAB, TIME, and
COST subroutine decks respectively, another control card, the data
deck and a job end card.,

A listing of the main deck and the subroutine decks is
presented in Appendix B,

The FASTSEM data deck consists of eight groups of cards as
shown on Figure |11-2. The parameter names and card formats for
all of the data cards are shown on Figure 111-3, and a data listing
is shown on Figure [11-4, Thé data groups include

1) Technologfcal parameters for general airport>

characteristics,use’patterns,costs, STS technologies, etc,
These paraméters are coded in 8F10,5 format, i.,e, 8
~fields of 10 columns per 'card in‘floating point format,

2) Option Card |

OPTION = 0 for best STS design for each city.
OPTION # 0  for output for:all K, N, each city.
Coded F10,5, in first 10 columns of the card.
3) K, N - Number STS technologies,.and max imum number of
satellite terminals in a STS, Coded 213, i,e. two
fields ofl3 integer columns apiece,
4) LIMIT, NCITY - Number of cycles in demand convergence
loop and number of cities. Format 213,
5) STS Vehicle Average Passenger Loads (persons/vehicle),
Five fields of 10 columns each, floating point format,

5F10.5., 1
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The Basic FASTSEM Program

Computer Card Deck

IE:;of Job Card

Data Deck.
(see Fig.111-2)

' L
Control Card

Subroutines

"ﬁ:}n Deck

o

ob Control
Cards

FIGURE

I1I-1



Basic FASTSEM Program

Data Deck

Hub City Data
(2 cards/city),
Traffic Intensities

ffﬂghicle Speeds

, (7)
zes romem—
/LIMIT, NCITY (6)

1/’VKWN (5)

Option Card ' (4)
3y

. (2)

Technological (1)
Parameters

FIGURE 111 - 2
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FASTSEM PROGRAM DATA DECK PARAMETERS.

Data DATA Card Columns
szzg Ngggzr 1-10 11-20 21-30  31-40  41-50 51-60 61-70 71-80
1 1 ALAMDA  ALC ALT  ALPHBE UPA uPS UA us
2 TIA  T2A T3A TLA TIS T2S T3S T4
3 RHO  RHOS ECA ECS EAC A CA  CAR
4 B cG CKSI CL  CLIMO cLS O  CPA
5 CPK  CPS CRF CSA css DAC  DMAX DR
6 DPMA  DPMS DRS DSS DWA DWS  DBAR ML
7 QU  QAA RP RB XA XS T8 TC
8 TCS TDUR  TKTI VA VAC VD ALPHA1 ALPHA 2
9 ALPHA3 ALPHAL ALPHAS5 ALPHA6 ALPHA7  ALPHA8 ALPHA9  BI
10 B2 B3 B4 BS B6 B7 B8 B9
‘N TP
12 AC  AS CAA cc CLA CLM  CLSS CR
13 cvl cv2 cv3 CV4 Cvs CW3  CWs  CW5
SR TA EB QA  Q3A QLA Q2s Q3S Q4SS  TCA
15 TCS  TLI TSC TL3 TLL TLS  TPZ
16 LA LS NL NI
2 17%  OPTION
‘Card Columns
1-3  4-6
3 18" K N
4 19 LIMIT  NCITY
Card Columns
1-10 11-20 21-30 31-40 41-50
20 Qsv(1) qsv(2) Qsv(3) QsV(4) Qsv(s5)
6 21 vs(1) vs(2) vs(3) VS (4) Vs (5)
7 22 ZEP(1)  ZIP(}) Z0P(1) ZupP(1) ZAT

* Delete this card for the sensitivity program

+
Delete this card for the basic FASTSEM program

FIGURE III-3
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Data Data
Card Card

Group  Number

23
24
25
26
27
28
29
30
31

33

(Repeat cards 32 and 33 for each city.)

Card Columns (continued)

1-10 11-20 21-30 31-40 L1-~50
ZEB ZEC ZEF (1) ZEG
ZEP(2) ZIP(2) 20P(2) ZuP(2) ZAT
ZEB ZEC ZEF(2) ZEG
ZEP(3) ZIP(3) 20P(3) ZUpP(3) ZAT
ZEB ZEC ZEF (3) 2EG
ZEP(4)  ZIP(L) 0P (L) ZUP(4) ZAT
ZEB ZEC ZEF(4)  ZEG
2EP(5)  ZIP(5) Z0P(5) ZUpP(5) ZAT
ZEB ZEC ZEF(5) ZEG
Card Columns
1-20 21-31 32-41 42-50 51-60
HuB(J) TPHR70 TPHP9O SMSA ESTL70
Card Columns
1=4 c-1] 12-15 16-19 20-23
NGAT7 AEP7 IP7 IP8 ICBD

FIGURE III-3 continued
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5 2

10.

30.
1.38067
0.62133
1. 38067
0.62133
1.38067
0.62133
0.75933
0.62133
0.75933
0.62133

-2.33
02

12.
800.
300.
6334,
u.
3.

.u

350.
24000.
20.
.0833

30,

30.
3.45166
0.77667
3.45166
0.77667
3.45166
0.77667
1.89833
0.77667
1.89833
0.77667

KNEW YORK/NEWARK

200 21.11
EHILADELPH

5 213 372
Ia

28 3.068 37 70

-1.23
o1
8.

. 16275
300.
15.

1.

3.

U

15.

32500.

1.2

. 0833
250

50.

40,
0.41420
1. 15055
0.41420
1.15055
0.41420
1.15055
0.22780
0.94917
0. 22780
0.94917
8460
11 :
1535

9

o1
4,

SO.
200
10.
30.
3.
.l'

30.
250
1.8

.08

20.
80.

. 400,

" 15,
3.
4

4.12
000. 350000.
20.
33 .0833

80.

100,
1.1505% 1.55333
1.55333
1.15055 1.55333
1.55333 :
1. 15055 1.55333
1.55333
0.94917 1.55333
1.55333
0.94917 1.55333
1.55333

4u41s, 3330

8283, 3553,

.6667

.68
12.
1.25
200.
600.
30.
3.

U

<5
500000,
1.2

..0833

Basic FASTSEM Data Deck Listing

FIGURE III-4

1080.
.1
4500,
5.
700.
300.
10.
3.

3.

4

10.
2000000.
1.8

16.

9. .

2.0

360,
.1

'1
3600.
500.
10,
2.
3.

.4

-4

. 07265
7000000,
20,



6)

8)

STS Vehicle Trip Speeds mph, coded 5F10.5.
Traffic Intensities for the time delay factors in
the TIME subroutine. Coded 5F10.5. These cards
may be obtained using Traffic Intensity Program
in Appendix C.

Hub city Data. 2 cards per hub city (see

Figure 111-4),

The name of the city is punched in the first 20 columns of
the first card using the alphameric format, so that

all characters are valid. The number of peak hourly
airport passengers in 1970 is punched in columns

21-31; the number of peak hourly passengers expected

in 1990 is punched in columns 32 through 41. The size
of the Standard Metropolitan Statistical Area (sq.
miles) and the number of airport highway access lanes

in 1970 are punched beginning in columns 42 gnd 5. Al data
on this card, except the city name, are punched in
floating point format.

The second city.card contains the values of NGAT 7,
AEP7, IP7, IP8, and ICBD beginning in columns 1, 5,

12, 16, and 20, respectively. AEP7 is specified in
floating point form; all others are integers and so

are right justified without a decimal point.

17



IV FASTSEM PROGRAM OUTPUT

The basic FASTSEM program provides printea output as
illustrated in Figures {V~1 A and B, The first page of the out-
put (Figure IV-1A) is a listing of all general input variables
and their values., Al] suécessive pages follow the format of
Figure 1V-1B,

At the top of each page is a listing of the data read in for
a particular city, Next, a summary of time impedances and impedance
ratios is printed, Included are time impedances without a satellite
terminal system, with a STS, each component of the impedance with
STS, and time impedance ratios for either direct access or travel
via the satellite;

The third block on the outpuf page contains a summary of the
information from subroutine COST, This includes cost impedances and
impedance ratios, The capital costs of facilities expansion are
listed by coTponent for the no satellite case and for each of the
five satellite terminal system technologies,

The final block contains summary information including the STS
technology number being examfned, the ﬁumber of STS terminals in
the system, and the fraction of airport access traffic going directly
to the airport, Next,the time impedances direct and via STS type
K are listed, Finally, cost and cost benefit information is written,
The "additional cost for STS' is the capital cost for the total

system with STS less the total system cost without STS,

18
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Typical FASTSEM Output Page

FIGURE IV-1A
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NEW YORK/NFEWARK PEAK HOURLY PASSENGERS --  1970=8460.00 1990=44415.0 AIRPORT ACCESS TRIPS=66622.50
SERVICE A°@Aa=194%5,00 CBD TO AIRPORT DISTANCE=16.50 ACCFESS HIZHWAY LANES, 1970=9.0

hkk AN R R Rk kb Rk ER L L AR KT IME TMPEDANCE SUMMAR Yhkdkmmbdkd sk donkkk Ak kg
TIMF IMPEDANCE WITHOUT STS = 98.3560

TIME IMPEDANCE COMPONENTS

DIR®CT VIR STS
i FROM TO FROM
29.7953 3.7500 14,9733 3.7500
37.0878 3.6111 4,5988 3.6111
7.1627 2.380¢0 0.0 2.13800
2.3800 0.5712 82.5471 87.7068
5.591% 7.7627 5.5915 1.5122
9.4693 37.0878 15.0000 5.5209
0.0500 . 29.7953 0.0500 14,9733
12,5833 : 12.5833
IMPEDANCES 1G4,.1199 84,9581 135,3439 119.4543
TIME TIMPEDANCE RATIOS DIRECT: 1.0UCY VIA STS: 0.7720

Bk Rk R Rk Rk kKA RA KRR KK ERRKAKCOST TMPEDANCE SUMMARYHER TRk ik dk k ko ko k h ok R Rk

02

COST IMPEDANCE WITHOUT STS = 3.1527
CAPYITAL COST COMPONENTS

COMPONENT NO. STS STS1 STSZ STS3 STS4 STS5
ACCESS HIGHWRY 219.7716 160,3700 154.,3700 151.3701 151.3701 - 151.3701
CIRCTULATION RORDWRY T71.7512 51.5604 51.5604 51.1622 50.7534 50.3965
AIRPORT PARKING LOT 168 ,6017 131.4138 131.4138 131.4138 131.4138 131.4138
AIRDPORT CURR SPACFES 13,0524 5.,8929 5.7040 5.6662 5.6095 5.6095
ATRPORT TERMINAL 183.6650 183.6650 183.6650 168.,5579 154.3805 146.6335
TOTAL DOMESTIC TERMINAL 653.8413 532.9016 526,.7126 508.1699 493.5269 485.4231
TOTRL INTERMATIONRL TFRMINAL 737.9895 617.,0498 610.8608 592.3181 560.7085 552.6047
COST PER STS TERMINAL 0.0 . 10.9176 48,2745 77.3005 187.65u44 229.48152 R
TOTAL NOMESTIC SYSTFM 653.8413 543,8191 574,9871 585.,4702 681.1812 714.81381 .
TOTAL INTERNATIONRL SYSTEM 737.9895 627.9673 659.1353 669.6184 7Tu48,3628 782.0198

COST IMPEDANCF WITH-STS: DIRFCT= 2,9¢50 VIA STS= 3.838S5

COST IMPEDANCE RATIOS: DYRECT= 1.(853 . VIA STS= 00,8213

et e o ek ok b sk o o stk e o st ok o ko R o oK Kb ok Aok ko o ok ok ok R R ek ok Rk
K=1., N=1, 5=(.3% DIRECT ACCESS TIMFP= 94,54 ] SATELLITE ACCESS TIME=127.40 BENEFIT TO COST RATIO= 1.3

CAPITAL CQST, NN STS=  737,986°% ADDITIONAL COST FOR STS= -110.02 USER COST DIFFERENTIAL= -0.17

B R L T T I T P P T T
Typical FASTSEM Output Page

FIGURE IV-1iB



Units used in the output page are as follows:

Area square miles
"Distances miles

Time impedances minutes

Cost impedances dollars

User costs dollars 6
Capital costs dollars x 10

All ratios are dimensionless,

Variable names have been added to the sample output page

of Figure IV-2 to assist in the identification of the output.

21



(44

(Hus(J)) Peak Hourly Passengers -- 1970 = (TPHP70) 1990 = (TPHP90) Airport Access Trips = (QQ)
Service Area = (SMSA) CBD to Airport Distance = (DS) Access Highway Lanes, 1970 = (ESTL70)

Jeesed ok e kR kA Akt k2 xTIME IMPEDANCE SUMMARY %ok fdiose ki kdrbd ik hhdrkdk

TIME IMPEDANCE WITHOUT STS = (TNN)

Time Impedance Components

Direct Via STS
To From To From

(TAY) . (TA21) (Ts1) (Ts21)
(TA2(K)) (TA22) (7s2) (Ts22(x))
(TA3(x)) (TA23) (Ts3(k}) (1s23(x))
(TAL) (TA24) (Tsu(K)) (Ts24(K))
(TA5(K)) (TA25) (Ts5(K)) (T525)
(TA6) (TA26(K)) (Ts6(K)) (7526)
(1A7) ' (7A27) (1s7) (1527)
(TAB) (Ts8(K))

Impedances Z;RSQEEQ)) (TATWO(K)) (TSONE(Q) Z;STQOZK)
Time Impedance Ratios Direct: (TAIR(K)) Via STS: (TKT(K))

Fdkkkddekkhhkh Rk Ak hkxA*C0ST IMPEDANCE SUMMARY #tskskstdsrdostst e deode kot ook ook

: ' COST IMPEDANCE WITHOUT STS = (DNS)

Capital Cost Components

Component No STS STSI STS2 STS3 STSL STS5
Access Highway (AHN) (AH1) (AH2) (AH3) (AHL) (AH5)
Circulation Roadway (CrN) (cr1) (Ccr2) (Cr3) (CR%) (CR5)
Airport Parking Lot (APN) (AP1) (AP2) (AP3) (APL) (APS)
Airport Curb Spaces (AcN) (AC1) (Ac2) (Ac3) . (ACL) (Acs)
Airport Terminal (ATN) (AT1) (AT2) (AT3) (ATH) (AT5)
Total Domestic Terminal (TTLDN) (TTLD1) (7TLD2) (fTLD3) (TTLDL) (TTLDS)
Total International Terminal (TTLIN) (7TLIY) (TTLI2) (TTLI3) (TTLIL) (TTLI5)
Cost per STS Terminal (SATN) (sAaT1) (5AT2) (SAT3) (SATH) (sAT5)
Total Domestic System (csyspN)  (csyspl) (csysp2) (csysp3) (CcsysD&4) (csysps)
Total International System {CSYSIN)  {SYSIt) (csysi2) (¢sysi3) (csysiy) (csysis)

Cost Impedance with STS: Direct = (DIC(K)) Via STS = (SIC(K))

Cost Impedance Ratios: Direct = (CKD(K)) Via STS = (CKS(K))

32 ok ok ok ok ok ok K o o ko 3 3 Kk ok 6 o o o ok o o oo ook o ok ook K ok 3 oK K 3 o ok ok ok o o sk ok o ok ok ok

K=(K) N={N &=() Direct Access Time = (AIT(K)) Satellite Access Time = (SIT(K)) Benefit to
Cost Ratio = (VRT(K))

‘Capital Cost, No STS = (CSYSIN) Additional Cost for STS = (CDIF(K)) User Cost Differential = (VAL(K))

dek ook x " oy
YR Kk koK o dededodedededededodedededodedostedodededode dodododedede oo de sk ok e o e s e e ke e e e o e e Ao de sk ek e e e s e e Fedede e e e de e de e e

Program Output Variable Names
Figure 1IV-2



V. SAMPLE PROGRAM RUNS

SAMPLE RUN 1

This run illustrates program operation with OPTION = O
The program examines each combination of STS technology and number
of satellite terminals for each city and provides results for that
combination with the highest benefft to capital cost ratio., At
the end, a summary page is printed,

Data used for this run is listed in Figure V-1, For the sake
of brevity, only two cities have been consfdered. Program output

is listed in Figure V-2,

SAMPLE RUN 2

With OPTION not equal to zero, the program prints output for
all values of K and N from 1 through 5 for each city. No stmary
of all cities is prepared,

Figure V-3 lists the data used in this run, Note that the
data deck is identical to the data of Sample Run 1, except
OPTION = 1  and only one set 6f city data is included,

| The output is listed in Figure V-4, Note the iargest benefit-
cost ratio occurred with K =5 and N =1 , the case chosen

automatically by the program in Sample Run 1.
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NEX YORK/NEWARK PEAK HOURLY PASSENGERS -- 1970=8462,00 1390=44415,0 AIBPORT ACCESS TRIPS=66622.50
SERVICE AREA=1965.00 CBD TO AIRPORT DISTANCE=16,58 ACCESS HIGHWAY LANES, 1970=9.0

bk ok bR ROR R R Rk R RO kR kR Ak Rk £T THT TMPEDANCE SUMMARY ¥ ks ¥ adfiokkkorkioriokhnk bk ke kxk

TIME IMPEDANCE WITHOUT STS = 38,3560
TINE IMPEDANCE COMPONENTS
DIRECT YIA STS
70 FROM TO FROM
26,2992 3.75¢0¢ 20.5216 3.7500
22,6428 3.6111 4,5988 2.0
5.6627 2,3800 2.80436 G.0
2.38¢C0 6.5712 24,6419 27.1857
3.6336 6.,2627 0.0 2.8350
8.9449 23.0428 3.006G0 5.5209
0.0500 26,2992 6.056¢ 20.5016
12.5833 2.00060
IMPEDANCES 82.6u6U 65.9169 57.2358 59.7931
TIMF TMPEDANCE TATIOS DIRECT: 1,3241 VIA STS: 1.6809

ook bk ROOR ok ek AR R COST TMPEDANCE SUMMARYHd¥itokk ki kaonkioha ik ko kiok X ki k

g COST IMPEDANCE WITHOQUT STS = 3.1527
CAPITAL COST COMPONENTS
COMPONENT NO STS STS1 STS2 S5TS3 STS4 STS5
ACCESS HIGHWRY 219.7714 113.7570 103.8285 98,8643 98.86u3 98.8643
CIRCULATION ROADWAY 71.7512 36,4148 36,0148 35,7700 35.1010 34.2972
ATRPORT PARKING LOT 1€4.6017 1€2.3832 102.3832 102.3832 102,.3832 102.3832
ATRPORT CURRB SPACTS 14.C¢52¢4 4.9C15 4.5474 54,4766 4.37G3 4.3703
AIRPORT TERMINAL 182.665C 183.66502 183,6650 155.3432 128.7643  114,2407
TOTAL DOMTSTIC TEZRMINAL 653.8413  441,.1211 430.8385 396,8372 369.4823 354,1555
TOTAL INTTRNATIONAL TERMINAL 737.9895 525.2693 514.9868 480,9854 421.8235 406.4961
COST PER STS TRRMINEL U.C 20.4677 90,4831 137.6023 326.0364 332.2139
TOTAL DOMESTIC SYSTEX 653.8413 461.5886 521,3215 534.4395 695.,5193 686.3694
TOTAL TNTESFNATIONAL SYSTENM 737.9895 S545,7368 605.4697 618,5876 747.8599 738,7100
COST IMPEDANCE WITH STS: DIRECT= 2.7C13 VIA STS= 3.0118
COST IMPEDANCE RATIOS: DIRECT= 1.1672 VIR STS= 1.0468
ok O R o A RO R R R o o K A AR A K S ok sk ok ko ko ok ROk Rk e AR ok Ak ke kK
K=5. N=1, 53=3.62 DIRZCT ACCESS TIME= 74.28 SATEZLLITE ACCESS TiME= 58.51 BENEFIT TO COST RATIO= 3224.0
CAPITAL COST, NO S$75= 737.8895 ADDITIONAL COST FOR STS= G.,72 USER COST DIFFERENTIAL= 2.84

o R X T R R 9 R o s O o i ok 8 ok o o e K i ok ot o o 8 o s e ook el kot s oK b 3O A o e e AR ok o sk e ok o ook e o ok o o ok
Output from Sample Run 1!

FIGURE V-2



i o 0 o ok o R OB K K X SR o o o2 e o e e ok ok ko R KooK oo ok ok AR Sk o o ok

PHILADELPHIA

SERVICE ARERA=1776,50

DPEREK HOURLY PASSENGERS ==

1970=1535.00
CBD TO ATRPORT DISTANCE=13,5C

1990= 8283.0

ACCESS HIGHWAY LANES,

AIRPORT ACCESS TRIPS=12424.50
1970=2.0

oA Mo ddo mdkh gk ok gy Fh ok ko xkokk Rk TIME IMPEDANCE SUMMAR'Y deak ok deak ok oboowa ok sk sk o e ok ke e sl ke sk ke o ok ok ok ok

21,9796
£.9778
7.1627
z. 3800
5.5915
6.2969
C.0500

12,5833

IMPEDANCES 65.0217

TIME IMPEDANCE WITHOUT STS = 66,4833

TIME IMPEDANCE COMPONENTS

FROM
3.750C
3.6111
2.38C¢C
0.5712
7.7627
6.9778

21,979¢

47.0323

TIME IMPEDANCF ERTIOS

DIRECT: 1

TO
11.4258
4.,5988
0.0
42,4883
5.5915
9.0000
0.0500
12.5833

85.7376

1866

VIa STS

VIR STS:

FROM
3.7500
3.6111
2.3800

45.5135
0.9740
5.5209

11.4258

73.1751

0.8367

okokdk sk ke Aok R R R R A xR *REXSCOST IMPEDANCE SOUMMARY*k#skikdkisdkdkikkhk kb XREKEEREY

N
o COST IMPEDANCE WITHOUT STS = 3.0028
CAPITAL COST COMPONENTS
COMPONEZNT BO STS STS1 STS2 STS3 STSY STS5
ACCESS HIGHWAY 38.2326 13.6632 11.5232 10.4531 10.4531 10. 4531
CIRCULATION EOADWAY 5.8256 2.0737 2.0737 2.0119 1.9470 1.8742
AIRPORT PARKING LGT 37.8923 14,8455 14.8455 14,8455 14,8455 14.8455
ATIRPORT CURE SPACFS 2.6373 G.77G7 0.6794 U.6611 0.6337 0.6337
AIRPORT TFRMINAL 33.8329 33.8329 33.8329 26,5285 19.6735 16.2587
TOTAL DOMESTIC TERMINRL 111.4208 65.1861 62.9547 54.5001 47.5528 44.0652
TOTAL INTERNATIONAL TERMINAL 127.2136 80.9789 78,7475 70.2930 55.1422 51.6545
COST PER STS TERMINAL 0.0 1.1115 5.6745 14,8900 44,0351 107.6065
TOTAL DOMESTIC SYSTENM 111.42C8 69,6320 85.6527 114.0600 223.6933 474,4907
TOTAL INTERNATIONRL SYSTEM 127.2136 85.4249 101.8456 129.8529 231.2827 482,0803
COST IMPEDANCE WITH STS: DIRECT= 2.3335 VIA STS= 2.4759
COST TMPEDANCE RATICS: DIRECT= 1.28693 VIA STS= 1.2128
Ao R A T ey o kR R R R ok ok ok R otk o ot e o i o b ek o o ok ke sk e ok ok S ol ke a0k oK ok o oK sk sk ok ok ok ok ook o ok ok ok ok ok 3k ok ok
K=3. N=t, G=0,483 DIRRCT ACCESS TIME= 56,03 SRTELLITE ACCESS TIHE= 79.46 BENEFIT TO COST RATIO= 26.2
CAPITAL COST, N0 ST3= 127.2136 ADDITIONAL COST FOR STS= 2.64 USER COST DIFFERENTIAL= 0,45

N ok S G ROR B A Ak e ok ok e & ok s sl e e e e e 3 e e o e o 3ok ok o ok sk sk o s e ofe sk ook o ok R e e e e e e el e e ek dke ek ek ek ke g

FIGURE V~2 continued
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TOTAL PROGERY SUMMARY-~-OF® AIRPORT TERBINALS-- (5-MILLIONS)

2.
389.27% PER YEZAR
G.55% PER YEAR

NUMEER OF CITIES INCLUDED
TOTAL NET BENEFITS
ADDID COSTS OF STS PROGRAM

o n

STS SYSTEM COSTS = 865.75%
COST WITH NO STS = 865,208

FIGURE V-2 continued
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ok ot o ok KRR R K ok K KR K K KRk Rk KRR R Rk KRR RO R KRR ek

NEW YORK/NEWARK PEAK HOURLY PASSENGERS -- 1970=8460.00 1990=44415,0 AIRPORT ACCESS TRIPS=66622.50
SFRVICE ARFA=1965.00 CBD TO AIRPORT DISTANCE=16.50 ACCESS HIGHWAY LAWES, 1970=9.0

KRRk R Kk KR KKK KR RATINE TNPEDANCE SUMMNART®#Ekkkkiskihrhhrbiakashhnkis

TIME IMPEDANCE WITHOUT STS = 98.3560
TIMNE IMPEDANCE COMPONENTS
DIRRCT VIA STS

TO FRON TO FRON
29,7953 3,7500 14,9733 3,7500
37.0878 3.6111 4.5988 3.6111
7.1627 2.3800 0.0 2.3800
2. 3800 0,5712 82.5471 87.7068
5.5915 7.7627 5.5915 1.5122
9.4693 37.0878 15.0000 5.5209
0.05900 29.7953 0.0500 14,9733

12.5833 12.5833
IMPEDANCES 104.1199 84,9581 135.3439 119.4543

TIME IMPEDANCE RATIOS DIRRCT: 1.0u404 VIA STS: 0.7720

Mk ok kKRR Rk Rk kR kX kR Rk COST IMPEDANCE SUMMNARY®®kkkkdbkkhkkhhkkdhk ok hhhhn

62

COST IMPEDANCE WITHOUT STS = 3.1527
CAPITAL COST CCMPONENTS
COMPONENT NO STS sTS1 STS2 STS3 STSH STSS
ACCESS HIGHWRY 219,7716 160.3700 154.3700 151,3731 151.3701 151.3701
CIRCULATION ROADWAY 71.7512 51.5604 54.5604 51.1622 50.7534 50.3965
AIRPORT PARRING LOT 164.6017 131.4138 131.4138 131.4138 131.4138 131.4138
AIRPORT CHRB SPACES 14.0524 5.892¢9 5.70&40 5.6662 5.6095 5.6095
ATRPORT TERMINAL 183.6650 183,6650 183,6650 168.,5579 154.3805 146.6335
TOTAL DOMTSTIC TERMINAL 653.8413 532.9016 526.7126 508.1699 493,5269 485.4231
TOTAL INTERNATIONAL TERMINAL 737.9895 617.0498 610.8608 592,.,3181 560.7085 552.6047
COST PER STS TERMINAL 0.0 10.9176 48,2745 77.3005 187.6544 229,4152
TOTAL DOMESTIC SYSTEM 653,8413 543.8191 574,9871 585,4702 681.1812 714,838
TOTAL INTERNATIONAL SYSTEM 737.98%5 627,9673 659.1353 669.6184 7T48.3628 782.0198
COST IMPEDANCE WITH STS:  DIRECT= 2.9050 VIR STS=' 3.8385
COST IMPEDANCE RATIOS: DIRECT= 1.0853 VIA STS= 0.8213
ok e ks ko ke o ek ko E Rk kR Rk ok R ok Rk ok Rk Rk Rk R kR R KRR kR Rk Rk R kR kR
K=1. N=1. 5=0.80 DIRECT ACCESS TIME= 94,54 SATELLITE ACCRESS TINE=127.40 BENEFIT TO COSY RATIO= 1.3
CAPITAL COST, NO STS= 737.9895 MDDITIONAL COST FOR STS= -110.02 OSER COST DIFFERENTIAL= -0.17
e sk ofe o e o i ok ohr e ok s o sk sk ok ok sk ook ok e ke de ke ol ok o o ot e 3 ke o o 2 o ok ok ko ok Rk k% Rk

Qutput from Sample Run 2

FIGURE V-4
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NEW YORK/NEWARK PEAK HOURLY PASSENGERS =~- 1970=8460.00 1990=44415.0 AIRPORT ACCESS TRIPS=66622,50
SERVICE AREA=1965.00 CBD TO AIRPORT DISTANCE=16.30 ACCESS HIGHWAY LARES, 1970=9.0

HRARRR R AR AR KRR Ak AR Rk Xk ATTHE INPEDANCE SUMMARY®#Rdkkkhhdkhhkf R kkphkabanhhg

TINE TMPEDANCF WITHOUT STS = 98.3560
TINE IMPEDANCE COMPONENTS
) DIRECT VIA STS
TO FROM T0 FRON
26.2992 3.7500 20.5016 3.7500
23,0428 3.6111 ¢ 4,5988 0.0
5.6627 2.3800 2.4436 0.0
2.3800 0.5712 24,6419 27.1857
3.6836 6.2627 0.0 2.8350
8.9449 23,0428 : 3.0000 5.5209
0.0500 26.2992 0.0500 20.5016
12,5833 2.0000
IMPEDANCES 32. 6460 65.9169 57.2358 59,7931
TIME INPEDANCE RATIOS DIRECT: 1.3281 VIA STS: 1.6809

T ROk R R Rk R Ak R A AR R COST IMDEDANCE SUMMARY #&ARs dadh g ph o kK RRAEK KRR &K

COST IMPEDANCE WITHOUT STS =  3.1527
CAPITAL COST COMPONENTS
COMPONENT ) O STS STS1 STS2 STS3 STSt STSS5
ACCESS HIGHWAY 219.7716 113.7570 103.8285 98. 8643 98,8643 98,8643
CIRCULATION ROADWAY 71.7512 36.4148 36.4148 35,7700 35.1010 34,2972
AIRPORT PARKING LOT 164.6017 102.3832 102.3832 102.3832 102.3832 102.3832
AIRPORT CYRB SPACES 14.0524 4.9015 4.5874 84,4766 84,3703 4,3703
AIRPORT TERMINAL 183.6650 183.6650 183.6650 155.3432 128.7643 114.2807
TOTAL DOMESTIC TERMINAL 653.8813 441,.1211 430.8386 396,.,8372 369.8829 354,1555
TOTAL INTERNATIONAL TERMINAL 737.9895 525.2693 514,.,9868 480.9854 521.8235 806.4961
COST PERR STS TERMINAL 0.0 20.4677 90.4831 137.%023 326.0364 332,2139
TOTAL DOMESTIC SYSTEM 653.8413 861.5886 521,3215 538,8395 695.5193 686.3694
TOTAL INTERNATIONAL SYSTEM 737.9895 585.7368 605.4697 618.5876 747.8599 738.7100
COST IMPEDANCE WITH STS: DIRECT= 2.7010 VIA STS= 35,0118
COST IMPEDANCE RATIOS: DIRECT= 1.1672 VIA STS= 1.0468
L e ] T L e e T P
K=5. N=1, G=0.62 DIRFCT ACCESS TIME= 74,28 SATELLITE ACCESS TIME= 58,51 BENEFIT TO COST RATIO= 3224.0
CAPITAL COST, NO STS= 737.9895 ADDITLONAL COST FOR. STS= 0.72 OSER COST DIFFERRENTIAL= 2.88%

a3k 3k ok sl s ke e e e o o vl ok ol sk ok e e sl sk e 20l s e s 3Kl s sk sk ok ok ok K ko e ok ok e o e ok ek skoR ok ook ek ke ki ko ok kK ok ok Rk ik ok

FIGURE V-4 continued



Part Two - The FASTSEM Sensitivity Analysis Program

VI, PROGRAM ORGANIZATION

The sensitivity deck is quite similar to the main FASTSEM
program, Significant differences include:

. Temporary storage variables are no longer required
‘because results are written by the subroutines,

. Only one set of city data is read,

. An extra loop is inserted to vary the parameter under
study,

. Only one value of K and N is used,

The.flow chart of Figure VI-1 will aid in understanding the
operation of the program.’

First the input data described in Section VI| is read, This
specifies'all informétion for program execution, After inifializing
variables, the inserted DO LOOP varies the parameter to be analyzed
over the desired range, Note the convergence of demand loop is
still used to provide values of impedances, impedance ratios, and
expansion costs, These are written by the individual subroutines
when CYCLE = LIMIT, Note that no summary values and no user options
are provided, The program terminates upon completion of the

writing of output for the last value of the sensitivity parameter,

31



Sensitivity

Flow Chart

Read and
Write Gen-
eral Data

Read Hub
City Data

Calculate
Market Size

ﬂ
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FIGURE VI-1
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FIGURE VI-1, continued
33



VII DATA DECK

The data required by the sensitivity program is fdentical to
that used in the general program (Section |11, above) with the
following exceptions:

1. variables OPTIdN and NCITY are eliminated,

2, wvariables K and N must be specified in input.

3. only one set of city data is required,

A program data deck is shown in Figures 111-2 and [11-3 and listed onVII-1.
This is the data used in the sample problem of Section IX,

Note that all formats are identical to those of the general program,

34
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0.77667
1.89833
0.77667

37 70

-1.23

01( . 01 6 «2

8. 4, 2. - <68

3. 2. . .15 12.

. 16275 50. 10. 1. 25

300. 200. . 400. 200,

15, 10, | 1000.- 600,

1. 30. *‘,{; ~15. 30.

3. 30 t"’_- ‘3. 3. )

+ U -4 ' . ) o4

15. 30. 4.12 5 )

32500. 250000, 350000. 500000.

1.2 1.8 20, . 1.2

.0833 .0833 .0833 .0833

250 2 -

50. 20. . 80. o . S
0.41420 1.15055 1.55333
1.15055 1.55333 :
0.41420 1.15055 1.55333
1. 15055 1.55333
0.41420 1.15055 1.55333
1.15055 1.55333
0.22780 0.94917 1.55333
0.94917 1.55333
0.22780 0.94917 1.55333 °
0.94917 1.55333 :

1535. 8283,  3553.
9 .

.5 .6667

.6667

1080,
4500,
5.
700.
300.
10.
3.

3.

ol

10.

2000000,

1.8
16. .

2.0

360, - °

o1

S
3600.
500.
10.
2. .
3.

o4

-4

. 07265
7000000,
20.



VIII OUTPUT

The output generated by the sensitivity program is identical
in format to that provided by the general program with the.
exception of each page being labelled ""Satellite Terminal System
Sensitivity Analysis'',

Figures V]Il-l and VIiI!-2 show a typical page of output with-
out and with variable names, respectively, 1f the variable being
examined is not normally written on each page, the user should
insert his own format and write statement, For example, if the
value of vehicle size is being varied, it is preferred to have
QSV(K) printed on each'page. Format statement number 800 and
fhe write command, WRITE(6,800) QSV(K) are inserted in the program
as shown in Figure VIII~3, Output from such a run is shown in

Figure VIll-4,
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SATELLITE TERMINAL SYSTEM SENSITIVITY ANALYSIS
Aok e ok ook ok ko ok R ORI kR Bk ok K ok Rk ok bk kR RS Rk ok kR Ok ook ok ok ek Kk

PHILADELPHIA PEAK HOURLY PASSENGERS ~- 1976=1535.CC 19390= 8283.0 AIRPORT ACCESS TRIPS=12424,50
SERVICE AREA=1776.50 CBD TO AIRPORT DISTANCE=15,00 ACCESS HIGHWAY LAWES, 1970=2.0

Rkokok ok ROk KA KRR ARk Rk KRR KT TME TMPEDANCE SUMMARY % ok ok e ko sk Aok o ok 3k ok ook 3ok o ko

TIME YMPEDANCE WITHOUT STS = 66.4833
TIME IMPEDANCE COMPONENTS
DIRECT VIA STS

TO FROM TO FROM
26,4725 3.7500 17.4499 3.7500
5.0208 3.6111 4,5988 3.6111
5.6627 2.3800 2,4436 0.9520
2,3800 0.5712 23,2722 2145357
3.6836 6.2627 G.0 2.2717
8.9709 5.0208 6.0000 5.5209
0.G500 26,4725 G.0500 17.4499

12.5833 12.5833
IMPEDANCES 64,8237 48.0683 66.3978 55.0912

TIME IMPEDANCE RATIOS DIRECT: 1.1778 VIA STS: 1.0945

Aok dok kR Rk kR ok kR ek ok Rk XK COST IMPEDANCE SUMMARYHFokkabks ko dkopdskokor dokdobk ok # kokkdokok

COST IMPEDANCE WITHOUT STS = 3.0692
CAPTIAL COST COMPONENTS

COMPONENRT NO STS STS1 STS2 S7S3 STSY4 STSS
ACCESS HIGHWRAY 38.2326 22,9¢34 21.40046 C.6489 20.6489 20.6489
CIRCULATION ROADWAY 15.9539 9.6785 9.6785 9.5578 9.4316 9.1980
AIRPORT PARKING LOT 30.8923 21.5352 21.5352 21.5352 21.5352 21.5352
AIBRPORT CUORB SPACES 2.6373 2.6373 2,6373 2.6373 1.8385 1.8385
AIRPORT TERMINAL 33.8329 33.8329 33.8329 29.5736 25.5764 23.5851
TOTAL DOMESTIC TERMINAL 121.549¢0 90,5873 89.(8U3 83.9527 79.0305 76.8056
TOTAL INTRRNATIONAL TERMINAL 137.3419 106,3802 104.8772 99.7456 90.0397 87.8149
COST PER STS TERMINAL 0.0 2,8353 13.41865 26.6924 71.4724  136,1019
TOTAL DOMESTIC SYSTENM 121.5490 93.4227 102.50G68 11C.6452 15(0.5029 212.9075
TOTAL INTERNATIONAL SYSTEM 137.3419 109.2155 118.2937 126.4380 161.5122 223,9168

COST IMPEDANCE WITH STS: DIRECT= 2.7580 VIR STS= 3,1583

COST IMPEDANCE RATIOS: DIRECT= 1.1128 VIA STs= 0.9718

Ao e e e o ke o K e o e o ke o o o ke o ok ok ok s ok o ok skl s ko ook kol e ok ok ok ok ook ok ok ok ko ok kR kol

K= 4 ¥= 1 '6=0.70 DIRECT ACCESS TIME= 56.45 SATELLITE ACCESS TIME= 60.74 BENEFIT TO COST RATIO= 5.8

CAPITAL COST, NO STS= 137.3419 ADDITIONAL COST FOR STS= 24,17 USER COST DIFFERENTIAL= 0.92

AR R R R R R R K A R K A R KR o R R A o ok ok Rk KR
Typical Sensitivity Run Output

FIGURE VIII-|
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SATELLITE TERMINAL SENSITIVITY ANALYSIS

(HUB (3)) Peak Hourly Passengers -- 1970 = (TPHP70) 1990 = (TPHP30) Alrport Access Trips = (QQ)
Service Area = (SMSA) CBD to Airport Distance = (DS) Access Highway Lanes, 1970 = (ESTL70)

Sk ko dok ek kkdkdkkdkk ik kdtTIME IMPEDANCE SUMMARYdkdikicdsddihikikkhdkdhiidkkdk

TIME IMPEDANCE WITHOUT STS = (TNN)

Time Impedance Components

Direct Via STS
To From To From
" (TA1) . (TA21) ¢ (rs1) (rs21)
(TA2(K)) (TA22) (152) (vs22(k))
(TA3(K)). (TA23) (1s3(x)) (1523(K))
(TAL) (TA24) (Tsk(k)) (Ts2u4(k))
(TA5(K)) (TA25) (rs5(k)) (Ts25)
(TAB) (TA26(K)) i (Ts6(K)) (T526)
(TA7) (TA27) : (vs7) (1s27)
(TAB) (Ts8(K))
 Impedances  (TAONE(K))  (TATWOK)) (TSONE(K) (TsTWO (K)
Time Impedance Ratlos Direct: (TAIR(K)) Via STS: (TKT(K))

dededede ok ek koo ek dekdekdekkddiot COST TMPEDANCE S UMMARY ookt sk de ke e gk sk e ok e ok

" COST IMPEDANCE WITHOUT STS = (DNS)_ |

Capital Cost Components

Component No STS STS1 STS2 STS3 STS4 STSS
Access Highway (AHN) (AH1) (AH2) (AH3) (AHL) (AHS5)
Circulation Roadway (cRN) (cr1) (cr2) (CR3) (CRY) (crs)
Airport Parking Lot (APN) (AP1) (AP2), (AP3) (APY) (APS)
Airport Curb Spaces (ACN) (AC1) (Ac2) (ac3) (ack) (AC5)
Airport Terminal (ATN) (AT1) (AT2) (AT3) (ATY) (ATS)
Total Domestic Terminal (TTLDN) (TTLDY) (TTLD2) ¢TLD3) (TTLDY) (TTLDS)
Total International Terminal (TTLIN) (TTLIY) (TTLIZ2) (TTLI3) (TTLIL) (TTLIS)
Cost per STS Terminal (SATN) (SAT1) (SAT2) (SAT3) (SATY) (sATs)
Total Domestic System (csysoN)  (csyspi) (csysp2) (csysp3) (csyspyu) (csysps)
Total International System . (CSYSIN)  £SYSIi) - (€SYSI2) (csys1I3) (CSYSIL) (Csys1Is)

Cost Impedance with STS: Direct = (DIC(K)) Via STS = (SIC(K))

Cost Impedance Ratios: Direct = (CKD(K)) Via STS = (CKS(K))

*****}************************************************************

kK=(K) N=(N) G-=() Direct Access Time = (AIT(K)) Satellite Access Time = (SIT(K)) Benefit to ;
g Cost Ratio = (VRT(K))

Capital Cost, No STS = (CSYSIN) Additional Cost for STS = (CDIF(K)) User Cost Differential = (VAL(K))
e e e ook ek ook e s sk sk s e ek ek e ek e e ks e ek e s e e de s e e e ok o

Program Output Variable Names
Figure VIII-2



WRITE (6,6) TLS,TP,TPZ,VA,VAC,VD,XA,XS
WRITE (6,16)

WRITE (6,15) X,LA,LIMIT,LS,N,ND,NL
WRITE (6,510)

WRITE (6,18) (QSV (I),I=1, 5),(VS(I) 1=1,5)
RRITE (6,520)

Do 90 J=1,5

90 WRITZ (6,22) J,ZEP(J),2IP(J), ZOP(J) ZUP(J) ,2ZAT,228,2EC,2B? (J) , 256
WRITE (6,232)

C memrmemrmrrasccmcr e e s e rmcnc——— - o e Y o o .- .
c READ DATA FOR A SPECIFIC CITY
C e m e s mn s e rc m e r e e E C r e e e - = 0 o o o - a0 - o @ e ———-
READ (5,33) (HUB (J), J=1,20) ,TPHP70, TPHPSO, SHSA,ESTLTO
READ (5,88) NGATT, AEP7 197,IP8,ICED
C -------------------- ----------------_-_-----------------_-- ------
c CALCULATE MARKET
C ——————————————— . S D D W G S WD ey TS D WS TP WD G W D S B SR TR e Uh S G e G WY e T
QQ=RHOXTPHPI0/2,
CBD=ICBD
DS=ALAMDA®ICBD
SHUSA=SMSA/2. '
C***** ------------------------- D W Sy SF DD D G S D dn S T VDD S G - - - mn an an = o - O S S ay
c*****"‘--' --------------- -"-‘---------------‘l---- ---------------- Llindl o d il
¢ INSERT LOOP AT THIS POINT TO VARY THE PARAMETER DESIKED. THE LOO:
c ~ LIMIT SHOULD DE STATEMENT NUMBER 200, '
DO 200 I5=1,3
SV (4)=10%15
c***** ------------ L L E X T T - A A G GV S WD iy T G D D WD S D W W D D - .. - D Al WD G W AD D 6e aD w > @ S5 4 o

CHUNEY v e e m o e = = 2t P P = = > S " > & o = e > > -
WRITE (6,501)
WRITE (6,43)
WRITE (6,04)

WRITE (6,800) QSV(K) ' ‘<§==;
800 FORMAT (45X, 14HVEHICLE SIZE =,F5.1,1X, 10HPASSENGERS)
. WRITE (6,4) . (HUB(J) ,3=1, 20),TPHP70,TPHP90 Q0

WRITE (6,2) SMSA,DS, ESTL?O

¥RITE (6,660)

BEGIN CYCLIRG

CYCLE=0.

TKT (K) =TKTI

CKS (K) =CK51
110 CALL STAB }

IF (G-0.95)111,111,200
111 0S=0QQ* (1-G) /N

CALL TIME

CALL COST

CYCLE=CYCLE+1.

IF (CYCLE.LE.LINMIT) GO TO 110

a0

 Linis o iws wress oF Iivmeions PERromREy. BeRALRVCH mhe saon
C CONVERGENCE TO FOUR DECIMAL PLACES COVSISTALTIY WITH LIMIT = 5
© v covr |
S e ms T
LM cor (e (SeRTE (9 Y (11 ey R TR (T e e (IO (1m0

XSIC(K
(K)) Location of Optional Write Statement and Format

FIGURE VIII-3
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oy

SATELLITE TERMINAL SYSTEM SENSITIVITY ANALYSIS
Ao ok sk SR R AR A R o KA ok e oA R R o ok KR R R Rk kR ok ok ok ek ok ok ok Ko

VEHICLE SIZE = 10.0 PASSENGERS
PHILADELPHIA PEAK HOURLY PASSENGERS -- 19790=1535.00 1990= 8283.0 AIRPORT ACCESS TRIPS=12424,50
SERVICE AREA=1776.50 CBD TO AIRPORT DISTANCE=13.50 ACCESS HIGHWAY LANES, 1970=2.0

K KRR R RO KRR Rk KD T ME TMPEDANCE SUMMNARY R Rk ook ok gk Rk

TIME IMPEDANCE WITHOUT STS = 66,4833
TIME TMPEDANCE COMPONENTS
DIREC YIAn STS

T0 FROH TO FROM
27.1015 3.7500 16.4561 3.7500
5.0€39 3.6111 4,5988 36111
5.6627 2,3800 2.4436 0.9520
2.3800 0.5712 20.7482 18.7440
3.6836 6.2627 G.0 2.0203
9.0652 5.0639 6.0000 5.5209
0.0500 27.1015 ¢.0500 16.4561

12.5833 12.5833
IMPEDANCES 65.5901 48.7403 62.8800 51.0545

TIME IMPEDANCE RATIDS DIRECT: 1.1630D VIA STS: 1.1670

ok ok AR ok kR KRR KRR K COST IMPEDANCE SONMNARY®RKiokk sk ok ik o ok ko

COST IMPEDANCE WITHOUT STS = 3.0692
CARPTIAL COST COMPONENTS

COMPONENT NO STS STS1 STS2 STS3 STSY 5TS5
ACCESS HIGHWAY 38.2326 24,1691 23.1007 22.4164 22,4164 22.4164
CIRCULATION ROADWAY 15.9539 10. 3221 10. 3221 10.2116 10,1105 9.8894
AIRPORT PARKING LOT 30.8923 22,5705 22.5705 22.5705 22.5705 22.5705
ATRPORT CORB SPACES 2,6373 2.6373 2.6373 2.6373 1.9269 1.9269
ATRPORT TERMINAL 33,8329 33.8329 33.8329 30.0449 26.4900 24,7190
TOTAL DOMESTIC TERMINAL 121.5490 93.8320 92.4636 87.8808 83,5143 81.5223
TOTAL INTERNATIONAL TERMINAL 137.3419 109.6289 108.2564 103.6737 95.0529 93.0609
COST PER STS TERMINAL .0 2.3057 11.7478 23.5135 62.4634 121.6946
TOTAL DOMESTIC SYSTENM 121.5490 96. 1377 104.2114 191.3943 145,9777 203.2169
TOTAL INTERNATIONAL SYSTEN 137.3419 111.9305 120.0043 127.1872 157.5163 214,7555

COST IMPEDANCE WITH STS: DIRECT= 2.7949 VIA STS= 3.6752

COST IMPEDANCE RATIOS: DIRECT= 1.0981 VIA STs= 0.8351

o0 3 A3 o o g o R e o o o o o oo o e o o o o o o e e o ook o ol o o e ok o o R e o e e R o sk ok ok

4 N= 1 G=0.73 DIRECT ACCESS TINE= 57.17 SRTELLITE ACCESS TIME= 56.97 BENEPIT TO COST RATIO= 6.2
CAPITAL COST, NO STS= 137.3419 ADDITIONAL COST FOR STS= 20,17 USER COST DIFFERENTIAL= 0.82
B L L L L T L Ty T T T

Output from Sample Problem &
FIGURE VIII-4



IX SENSITIVITY PROGRAM SAMPLE RUNS
SAMPLE‘PROBLEM 3

For this example consider the effect of varying vélues of
DS (the satellite to airport distance) on FASTSEM results. The
range of DS from 9 to 15 is of interest.

Two cards are inserted in the program:

DO 200 I5 = 1,7

DS = CBD + (I5-1)
The initial value of CBD is 9.0, so the loop indeed will vary DS
from 9.0 to 15. in increments of 1.0 miles.o;

A partial listing of the program is shown in Figure IX-1.
The cards in question are located above line STS 1315. The
data used is listed in Figufe IX-2. It is the same as discussed
in Section VII above,

A sample page of output for DS = 15 miles is shown in Figure

IX-3.

SAMPLE PROBLEM 4

As mentioned in Section VIIF, the program does not print out
values for all of the parameters. Therefore when conducting
sensitivity to one of these it méy be.desirable to add stafements
to include it on the output. For example, examine the sensitivity
to different vehicle sizes.

The following cards are inserted aSove line STSj315 to vary
QSV(4) from 10 to 30 in steps of 10:

DO 200 I5 = 1,3

Qsv(L4) = 10.*1I5
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90

OO0

WRITE (6,6) TLS,TP,TPZ,VA,VAC,VD,XA,XS

WRITE (6,16)

®RITE (6,15) X,LA,LIMIT,LS,N,ND,NL

WRITE (6,510)

YRITE (6,18) (OSV(I),I=1, 5),(v5(1) 1=1,5)

WRITE (6,529)

D0 90 J=1,5

WRITE (6,22) J,ZEP(J),2IP(J),Z0P (J) ZUP(J) ZAT,2EB,ZEC,ZEP(J) , ZEG
WRITE (6,232) -

. READ DATA POR A SPECIFIC CITY

' READ(5,33) (HuB(J), J=1,20),TPHETO0, TPHP90, SMSA,ESTL70

ano

Ckxk
Cxxkn

(o

Qa0

110

111

anan

300

ana

READ (5,88) NGATT, AEP7,1IP7,1IP8,ICBD

CALCULATE MARKET

QO=RHO*TPHPIO/2.

CBD=ICBD .

DS=ALAMDA®ICBD

SYSA=SHSA/2. ,
Keemmmcccmcrcrrem— e —e———————————— cemme— e emeec— e c————————— ——————
B o o s 0 O o W -+ = e - - - - - e ———————-

INSERT LOOF AT THIS POINT TO VARY THE PARAMETER DESIRED. . THZ LOO:
LINIT SHOULD BE STATEMENT NUMBER 200. IN THIS SAMPLE PROBLEY,

THE SENSITIVITY TO DS IS BEING STUDIED, AND THE FOLLOWING TWO CARI
ARE USED TC VARY DS OVER THE DESIRED RANGE

Do 200 15=1,7 ?
{ps =C3D+ (I5- )}

WRITE (6,501)

WRITE (6,43)

WRITE (6,404)

WRITE (6,4) (HUB(J) ,J=1,20),TPHP70,TPHPI0,QQ

WRITE (6,2) SMSA,DS,ESTL70

WRITE (6,660)

BEGTIN CYCLING
CYCLZ=0.
TKT (K) =TKTI
CKS (K) =CKSI
CALL STAB

17 (5~0.95)111,111,200

03=0Q% (1-6) /N

CALL TIKE

CALL COS5T

CY{CLE=CYCLE+1.

I¥ (CYCLE.LE.LINMIT) GO TO 110

LIMIT IS THE KUMBER OF ITERATIONS PERFORMED. EXPERIENCE HAS SHOW
COMVZRGENCE TO FOUR DECIMAL PLACLS CONSISTANTLY WITH LIMIT = 5

CONTINUE

CALCULATE VALUZ

VAL (K) =CC* (TNN= (G*AXT (K) + (1.=G) *SIT (K)) ) /60 +DNS= (G*DIC (K) + (1.~G)
XSIC(K)) Partial Listing of Sample Problem 3

Figure IX-1
42



194

1.5

.6
10.

03'

500

300.

350
800
1.5
20,

10.
30.

"20

12,

33

800,
300.
6834, .

4.
3.

-8

0.

1.38067
0.62133
1.38067
0.62133
1.38067
0.62133
0.75933
0.62133
0.75333
0.62133

350.
24000,

20.

.0833

30.
30.

PHILADELPHIA

2

8 3.06

8

“‘1'
o1
8.
3.
.16

23

275

300.

15.
1.
3.
-4

15.

32500.
1.2

" .08

50.

3,45166
0.77667
3.45166
0.776617

40.

3.45166

0.77667
1.89833
0.77667
1.89833
0.77667

37 70

33
250

L ) 5 .

o1
4.
2.
50.

200.

10.
30.
3.
o4

340.

.6667

«6 .

2.

15

10.

«6667
2 !
.68

400.
1000.

150

3.

8

250000.

1.8
.08

20.

80.

0.41420
1.,15055
0.41420
1. 15055
0.41420
1. 15055

- 0.227840

0.94917
0.22780
0.94917

1535

9 .

33
2

1. 15055
1.55333
1.15055
1.55333
1.15055
1.55333
0.94917
1.55333
0.94917

-

4,12
350000,

20,

.0833

1.25
200,
600, .
30.

3. .
o0

«5
500000,
1.2

' .0833

1080,
o1
4500.
5.
700,
300.
10.
3. N

3.
.8

10.
2000000,
1.8

16.0- .

w.
100. .

1. 55333 .
8283.

1.55333
1.55333

1.55333°

1.55333

1.55333
3553,

2.0

Data Listing For<Samplé‘Problehs 3and &4
FIGURE IX-2

360.

|

o1 o
3600,
500,

10.

2.

3..

. o8

-8

« 07265
7000000,

20,
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SATELLITE TERMINAL SYSTEM SENSITIVITY ANALYSIS
ok kR kR Rk R ROR O R R R Rk R AR R R ARk AR R Rk R R Rk Rk Rk kR Rk Rk Rk kR

PHILADELPHIA PEARK HOURLY PASSENGERS --  1970=1535.00 1990= 8283.0 AIRPORT ACCESS TRIPS=12424.50
SERVICE AREA=1776.50 CBD TO AIRPORT DISTANCE=15,00 RCCESS HIGHWAY LANES, 1970=2.0

EREFRRRARRKREK AR ARRE R KKK RNRRT IME TMPEDANCE SUMMARY* £ EX£Rx kb uhka R Ak aR AR RR kR ER A%
TIMFE IMPEDANCE WITHOUT STS = 66.4833

TINE TMPEDANCE COMPONENTS

DIRECT VIA SIS

70 FrROM TO FROM

26. 4725 3.7500 17.4499 3.7500

5.0208 3.6111 4,5988 3.6111

5.6627 2.3800 2.4436 0.9520

2. 3800 0.5712 23.2722 21.5357

3.6836 6.2627 0.0 2.2717

8.9709 5.0208 6.0000 5.5209

6.0500 26,4725 0.0500 17.4499
12.5833 . 12,5833

IMPEDANCES 64.8237 48.0683 66.3978 . 55.0912

TIMNE IMPFDANCE RATIOS DIRECT: 1.1778 VIA STS: 1.0945

HEREEEARRR AR AR R R AKX XRECOST THPEDANCE SUMMARYRREkkkkhiakhhkkhkaaRRbkhs kX REN

COST IMPEDANCE WITHOUT STS = 3.0692
CAPTIAL COST COMPONENTS

COMPONENT NO STS STS1 STS2 STS3 STS4 STS5
ACCESS HIGHWAY 38.2326 22,9034 21.4004 20,6489 20.6489 20.6489
CIRCULATION ROADWAY 15.9539 9.6785 9.6785 9.5578 9.4316 9.1980
ATRPORT PARKING LOT 30.8923 21.5352 21,5352 21.5352 21.5352 21,5352
ATRPORT CHURB SPACES 2.6373 2,6373 2.6373 2.6373 1.8385 1.8385
ATRPORT TERMINAL 33.8329 33.8329 33,8329 29.5736 25,5764 23.5851
TOTAL DOMESTIC TERMINAL 121.5490 90.5873 89.0843 83.9527 79.0305 76.8056
TOTAL INTERNATIONAL TERMINAL 137.3419 106.3802 104.8772 99. 7456 90,0397 87.8149
COST PER STS TERMINAL 0.0 2.8353 13,4165 26,6924 71.4724  136.1019
TOTAL DOMESTIC SYSTEM 121.5490 93.4227 102.5008 110.6452 150.5029 212.9075
TOTAL INTERNATIONAL SYSTEN 137.3419 109.2155 118,2937 126,.4380 161.5122 223.9168

COST TIMPEDANCE WITH STS: DIRECT= 2.7580 VIA STS= 3,1583

COST IMPEDANCE RATIOS: DIRECT= 11,1128 VIA STS= 0,9718

;o ok ko kol o oR ok ok kool e ok Rk ok ok ok kol ok ko kR ok Rk Rk kR kR Rk kR Rk kR ok Rk Rk ok

4 N= 1 G=0.70 DIRECT ACCFESS TIME= 56.45 SATELLITE ACCESS TIME= 60.74 BENEFIT TO COST RATIO= 5.8

CAPITAL COST, NO STS= 137.3419 ADDITIONAL COST FOR STS= 24,17 USER COST DIFPERENTIAL= 0.92

E Y E T T T T T T P Ty S R P T T PR S Ty 2
Output from Sample Probiem 3

FIGURE IX-3



So that QSV(4) will be wfiten on each page, the following
cards a;e inserted above line STSI1340,

WRITE (6,800) QSV(K)

800 FORMAT (L5X,1LHVEHICLE SIZE =, F5.1, IX, 10HPASSENGERS)

These additions are seen in the partial listing of Figure
Vitl=3, The remainder of the program, and the input data used
areidentical to that of Sample Problem 3.

Output is shown in Figure VIii-4, Note that QSV is printed
on each page now, and only the original value of QSV(4) is printed

on the input summary page,
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COMPUTER VARIABLE
NAME

AA
Al,...A5

ABS

AC
ACA
ACN

AC13

ACL5

ADDI

AEP7
AEPY
AH1,...AHS
AN

AIT
ALAMDA

ALC
ALPHAY, ... ALPHAS

APPENDIX A
FASTSEM Glossary

MEANING*
Empirically derived constant used in
determining gamma.

Dummy variable used as temporary storage
in subroutine COST

Airport circulation roadway area with STS
types 1 through 5.

* Fraction of satellite passengers (arriving

by bus, taxi, rented and driven autos) who

. arrive by bus.

. Average area of a one vehicle curb space. (ftz)

Total curb space area at the airport, (ftz)
Cost of airport curb spaces without STS.

Airport curb space area with STS 1, 2, and
3. (ft2)

Airport curb space area with STS 4 and 5. (ftz)

Additional terminal cost for providing interna-
tional terminal facilities.

Annual enplaned passengers, 1970 (x |0-6).
Annual enplangd passengers, 1990 (x |0-6).
Access highway cost with STS types | through 5,
Access highway cost without STS.

Average time impedance going directly to and
from airport.

Empirical coefficient relating satellite to
airport DS and CBD to airport distance.

Empirical exponent in the equation for gamma,

Empirically derived exponmmnts in the delay model.

* Units of time are minutes, units of traffic volume are objects (people,
vehicles, etc.) perhour, and units of cost are dollars in millions

unless otherwise noted.
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ALPHAB Percent of airport curb traffic arriving by bus.

ALPHBE Fraction of passengers with checked baggage.

ALT Empirical]y derfved exponent in the equation
" for GAMMA.

AN ' Circulation roadway area, no STS.

AOP7 Peak hour aircraft operations, 1970.

AOP8 - Peak hour aircraft operations, 1980.

AOP9 : Peak hour aircraft operations, 1990.

AP1,...APS Airport parking lot area, STS 1 through 5.

APN Airport parking lot area, no STS.

AS Floor area per airport parking space.

ASC " Total satellite terminal floor area (parking,

curbs, and terminal)

AT1,...ATS Airport terminal costs, STS 1 through 5.

ATN Airport terminal cost without STS.

AZAP Time delay factor for parking service at
agrport.

B1,...BS Empirically derived constant in delay
model.

BASE ~ Absolute value of the benefit to capital

cost ratio, VRT.

BGAIN Net user benefits for best STS relative to
no STS for a given city. (%)

B... Prefix denoting the value of a variable in
the design with the largest benefit to cost
ratio. See Table 1.

CA Circulation roadway capacity flow rate.

CAA Cost of airport curb space ($/ft2).

CAR Unit operation for an automobile ($ mile).

CB Average baggage recovery rate (passengers
with bags/min.)

CBD ~ CBD to airport distance. (miles)

CcC Cost of airport terminal construction $/ft2).

CCS Satellite ter@inal curb space unit cost.

CDIF(K) Total capital coat differential (STS type K

less no STS cost).
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cG

CCAIN
CKD (K)

CKS (K)

CKS?

cL
CLA
CLIMO
CLM
CLS
CLSS

CNS

co
CPK
CPKA
CPKS

CR1,...CR5

CR
CRF
CRN

csch

Csc5

CSH

Airport gate processing rate,

Cumulative net user benefits for all cities
tested.

Cost impedance ratio: (direct, no STS)/
(direct, STS type K). :

Cost impedance ratio: (direct, no STS)/
(via STS type K),

Initial value of CKS(K) in the convergence
of demand loop. '

Capacity flow rate of the aircraft entrance,
Land cost af airport ($/ft2).

Unit operating cost of a limousine ($/mile).
Cost per lane mile of access highway,
lLoading rate of STS vehicle.

Cost of land at the STS terminal ($/ft2).

Cost of airport and access highway facilities
without STS.

System user's time value ($/hour),

Parking lot acceptance rate,

Capital cost of airport parking facility.

Capital cost of Satellite parking facility.

Circulation roadway costs for STS 1 through
5.

Capital recovery factor,
Capital recovery factor for vehicles,
Circulation roadway cost without STS,

Satellite terminal circulation roadway cost
(sTSL).

Satellite terminal circulation roadway cost
(STS5).

Shelter cost for STS type two,
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CSTS
CSTSN -
CST3
CSTh
CST5

CsYsD1,,..CSYSD5

CSYSDN

CsYsil,.,.CsYsSI5

CSYSIN

CTVw3
cTvwh
CTVWS

cvl
Cv2
cv3
CVh
Cv5
CwW3
cwh
Cw5
CYCLE

DA

DAC
DAC1

DAC2

Cost of STS system,

Cost of STS without STS (defined as zero).

Cost of satellite terminal building (STS3).
Cost of satellite'terminai building (STS4).
Cost of satellite terminal building (STS5).

Total domestic system cost with STS ! through
5.

Total domestic system cost without STS,

Total international system cost with STS
1 through 5,

Total international system cost without STS,

Capital cost of the terminal vehicle and way
for STS type 3.

Capital cost of the terminal, vehicle, and way
for STS type L4,

Capital cost of the terminal, vehicle, and way

for STS type 5,

Cost per vehicle used in STSI,

Cost bér vehicle used in STS2,

-Cost per vehicle used in STS3,

Cost per vehicle used in STSh,

Cost per vehicle used in STS5.

Cost per mile of guideway for STS3.

Cost per mile of guideway for STS4L,

Cost per mile of guideway for STSS,

Counter used in the convergence of demand loop,

Average airline distance from 0/p to airport
(miles).

‘Average circulation roadway trip length (miles),

Delay function in TA2,
Delay function in TA2,
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DBAR

DD
DIC(K)
DIF

DIFER
DMAX

DN1

DN2, DN22

DN23

DN3P
DN4
DN5

DNN

DNN1
NS
DPMA

DPMS

DQ
DQA

DQAV

DQs
DQSV

DQV

Average distance from curb to gate. (ft)

Average airline distance from 0/0 to
satellite terminal. (miles)

Cost impedance for direct access with STS
Technology K ($).

STS capital cost increment to the system
without STS (equivalent to CDIF).

Additional cost of providing STS.
Maximum distance from curb to gate (ft).

Circulation roadway delay function without
STS.

Curb transfer delay functions with no STS.

ACirculation roadway delay function with no

STS.

Airport parking delay function without STS.
Circulation roadway delay function, no STS.
Airport processing delay, no STS.

Direct operating cost share of STS user cost.

($).

Circulation roadwya delay function without STS.

Cost impedance, direct access with no STS. ($).
Airport people mover distance (ft.)
Satellite people mover distance (ft.)

Increase inlairport access people traffic
(one-way) 1970-1990.

Portion of DQ that goes directly to the
alrport.

DQA expressed as vehicle traffic.

Portion of DQ that goes to airport satellite
systems.

DQS expressed as satellite to apriport
vehicle loads.

Increase in total airport vehicle access
traffic (one-way) 1970-1990.
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DRS . Parking 1ot ramp length at satellite (ft.).

DR Parking lot ramp (ft.)

DS ) Distance from satellite terminal to
airport (miles).

DSS Satellite terminal walking distance. (ft.)

DTP Increase in typical peak hourly passengers,

1970 to 1990.

DWA Airport terminal walking distance. (ft.)
DWS Satellite parking lot walking distance (ft.)
EAC (Average number of airport circg]ation

vehicles/circulation passenger) .

EB Average occupancy of vehicles arriving at
the airport parking lot.

EBS Average occupancy of vehicles arriving at
the satellite terminal parking area.

ECAI Inverse average occupancies of vehicles
arriving at the airport curb.

ESTL70 Number of access highway lanes in each
direction, 1970.

G Fraction of total traffic that chooses to go
direct|y to the airport.

GAIN Total user benefits (i.e., cost savings)
for a given city.

GAMMA Fraction of the traffic that goes directly
to the ajrport regardless of the number of
satellites.

GATE? Number of airport gates, 1970.
GATE9 Number of airport gates, 1990.
GATES . Increase in airport gate capacity, 1970-1990.
HUB City name.
1CBD Major CBD to airport distance,
equal to CBD (miles).
1P7 Peak hour acft. operations in 1970, equal
to TP7.
1P8 Peak hour acft. operations in 1980, equal
to TP8.
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K Index used to represent an STS technology
(kK =1, 2, 3, 4, or 5).

LA . Number of levels of airport parking structure.

LIMIT Number of cycles in the convergence 6f demand
loop. 7

LS Number of levels of parking at the STS
terminal, '

ML Number of aircraft passenger loading points,

NL Number of parking lot levels,

N Number of STS terminals,

NCITY ~ Number of cities to be examined in the program.

ND Number of days per year that the system is.

assumed to operate.

NGAT7? Number of gates at the airport, 1970,
’ equal to GATE7.

QRT.ION If OPTION = 0, then the program will examine
each city and select that combination of K
and N that results in the largest value of
VRT. If OPTION # O, output is printed for
each combination of K and N,

PAN Airport parking area (no STS).

PAW Airport parking area (with STS).

PPKS 7 Satellite terminal parking unit cost.

Q1A , Average occupancy of automobiles arriving at

the airport curb.

Q2A Average occupancy of busses arriving at the
' airport curb.

Q3A .~ Average occupancy of rental autos arriving
at the airport curb.

Q4A Average occupancy of rental autos arriving
' at the airport curb.

Q1S Average occupancy of autos at the satellite
terminal.

Q2s Average occupancy of busses at the satellite
terminal,
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Q3S , Average occupancy of driven autos and taxis
at the satellite terminal.

Qhs Average occupancy of rented autos at the
’ satellite terminal.

Q(K) QQ for systems K - 1, 3; QAA for K - 4,5.

QA Total direct access person trips.

QQ Total airport passenger traffic.

Qs Total person traffic at a satellite terminal.

QsV(K) : Number of passengers per satellite vehicle for
STS type K.

Qv " Aircraft passenger capacity.

RB Rate at which luggage arrives at the claim area.

RHO . Airport access traffic intensity. (person

trips/air passenger).
RHOS Satelliteaccess traffic intensity.

RNOSAT Average direct 0/D to airport distance
with no STS. (miles) '

RP Rate at which passengers arrive at the
: ~ baggage claim area.

SAT1,...SATS Cost per satellite terminal for STS types
1 through 5.
SEPAT Capital cost portion of direct access without

STS user cost. {$/access person).

Stc(K) Cost impedance for access via STS technology
K =1 through 5. ($).
SCA Total satellite terminal floor area (parking,

curb, and terminal).

SIT Average access time via the satellite terminal.
SMSA Area of the SMSA (mi.z).
TIA Percent of arriving/deplaning passengers

using parking facilities.
T2A Percent of deplaning passengers using the bus.

T3A Percent of deplaning passengers using taxis
or driven cars,

ThA Percent of deplaning passengers using rented
cars.
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T1S
T2S
T3S
T4S

TAl
TA2
TA3
TAL
TAS5
TA6
TA7
TA8
TA21
TA22
TA23
TA24L

TA25

TA26
TA27

TAIR
TAONE

TAT

Fraction of satellite terminal arrivals who
utilize parking.

Fraction of satellite terminal users arriving
by bus. '

Fraction of satellite terminal users arriving
by driven auto and taxi.

Fraction of satellite terminal users arriving
by rented auto.

Access to airport travel time.

Airport circulation roadway travel time.
Airport parking or curb transfer time.
Airport walking time.

Airport processing time.

Airport waiting time.

Aircraft loading time.

Predeparture ingression loss.

Aircraft unloading time.

Béggage claim time.

Airport wafking time.

Transfer time to parking or curb loading area.

Time to recover automobile, or curb wainting
time.

Airport circulation roadway travel time.
Access time to destination.

Time impedance ratio: (time, direct with no
STS/time direct with STS),

Time impedance for going directly to the
airport.

Airport transfer time.

54



TATWO, . Time impedance for going directly from the

airport.
TB Bus intérdeparturg time.(minutes).
TC - ‘ Average vehicle unloading time.
TCA - : Average time a vehicle spends. at the airport
curb. .
TCS Ave}age curb occupancy‘time per vehicle at

the satellite terminal.

TCTA Alrpbrt curb transfer time for arriving
passengers. o :

TCTS ' Satellite curb transfer time for arriving
passengers. :

TCWA Airport'curb transfer time for deplaning
passengers.

TCWS Satellite curb transfer time for deplaning
passengers.

TOUR Average airport parkiﬁg duration.

TDURS Average parking duration at the satellite
terminal. '

TKT Time impedance ratio: (Time direct with no

S$TS/time via STS).

TKTI Initial value of TKT in the convergence of

demand loop.
TLI Loading time for the vehicle used in STS1. (hours)
TL2 : Loading time for the vehicle used in STS2, (hours)
TL3 Loading time %or the vehicle used in .STS3. (hours)
TLY Loading time for the vehicle used in STS4. (hours)
TLS Loading time for the vehicle used in STS5. (hours)
TNI1 - Departing passenger time impedance, without STS.
TN2 Arriving passenger time impedance withouf STS.
TNN Average time impedance, direct without STS.
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TP
TP3
D7
TP8
TPHP70
TPHP90
TPKA
TPKS

TPZ
TRA

TRS
TSI
TS2
Ts3
TSh
TS5
TS6
Ts7
TS8
TS21
Ts22
TS23
TS24
1525
TS26

TS27

TSC
TSL
TSM
TSONE

TST
TSW

Total time per day the system is operated.
Airport parking time without STS.

Peak hour aircraft operations, 1970,

Peak hour aircraft operations, 1980,
Typical peak hour passengers, 1970.
Typical peak hour passengers, 1990.
Airport parking time.

Satellite parking time.

(Same as TP).

Time to recover automobile at airbort parking lot.
Time to recover automobile at satellite parking lot.
Satellite terminal access time.

Satellite parking or curb transfer time.

Satellite processing time.

Transit time to sirport.

Airport processing time,

Waiting and concession time.

Aircraft loading time. |

Predeparture ingression loss.

Aircraft unloading time.

Baggage claim time.

Time to transfer to the satellite system

Transit time to the satellite terminal.

Satellite baggage claim time.

Time to recover automobile or curb waiting
time at the satellite terminal,

Access time to destination.
Curb vehicle dwell time.
Vehicle loading time.

Time for movement to the airport.

Time impedance for airport access via the STS.

" Satellite transfer'time.

Satellite waiting time.
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TTL1,....TTL5 Total international terminal cost with STS

1 through 5,

TTLN Total international terminal cost without STS.

TTLDN Total domestic terminal cost without STS.

TTLIN,...TTLIS International terminal cost with STS 1
through 5.

TTLIN International Terminal cost without STS.

TWC Airport terminal passenger waiting and
concession use times.

UA Mean input processing rate at airport parking
lot.

UPA Avewage passenger service rate atrairport
counter.

UPS Average passenger service rate at STS

" terminal counter.

us . Mean idinput processing rate at the satellite
parking lot.

VA Average direct access highway pseed (mph).

VAC Design speed of output circulation roadway. (mph)

VAL Weighted user cost differential, no STS less
sTS (3%).

Ve Total vehicle fleet cost for STS type 2.

vD Average access velocity in the satellite
terminal market area. (mph).

VRT Differenﬁiai user benefit to capital cost
ratio.

VS (K) Satellite transit vehicle speed. (mph).

v Walking speed, assumed to be 3.5 f.p.s,

XA Major dimension of airport parking lot (ft.)

XN Number of satellite terminals.

XPT ; Satellite terminal building user unit cost.

XS Satellite parking lot dimension (ft.)

XsSC ' Satellite terminal circulation roadway unit cost.

XP Satellite system terminals, vehicles, and way

user unit cost.
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XCT Satellite terminal cost ($/passenger/terminal).

XF e Satellite vehicle fuel cost ($/mi). "
XVP Satellite vehicle cost ($/vehicle/day).
XWP Satellite way cost ($/day/mi).
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Traffic Detay Factors and Traffic Intensity Ratios

(TOF =

(b + TIR)A1PP3)

- Listed in order of Appearance in Program -

TOF TIR
Traffic Delay Factor Used in Traffic Intensity Defined by
(mpedance Eq. Ratio
287 DACY in TA2 - -
ZAP DAC2 in TA2 ZEP (K) Q(K) / (EAC*CA)
AZAP TPKA . Z1P (K) T1A*Q (K) / (EA*UA)
ZA TCTA Z0P (K) TG(1-T1A) *Q(K)/
' (60*EAC*CSA)
ZAA TA5(K) 2UP Q(K)/ (RHO*CPS)
ZAB - TPKS ZAT QST*T1S/(US*ECS)
8 TCTS ZEB TCx(1-T1S)*QsS/
(60*ECS#CSS)
2C TS 3(K) ZEC QS/ (RHOS*CPS)
ZD TSL - -
ZE TSL _ _
ZF TS5(K) ZEF Q(K) /(RHO*CAA(K))
26 TRS in TS26 ZEG (same as ZAT)
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BESVRT=VRT (K) BCR2=CR2
BASVRT=BASE BCR3=C3R3
BK =K BCRU=CRUY
BN=N BCRS5=CR5
BG=G BAPN=APN
BTNN=TNN BAP1=AP1
BAIR=TAIR (K) BAP2=AP2
BAIT=AIT (K) BAP3=2P3
BSIT=SIT(K) BAP4=APY
BTKT=TKT (K) BAPS=APS5
BDNS=DNS BACN=ACN
BDIC=DIC (K) BAC1=AC1
BSIC=SIC(K) BAC2=AC?2
BCKS=CKS (K) BAC3=AC3
BVAL=VAL (K) BACU=ACU
BDIF=CDIF (K) BACS5=ACS
BGAIN=GAIN (K) BATN=ATXH
BCKD=CKD (K) BAT1=AT1
BAONE=TAONE (X) BAT2=AT2
BATWO=TATWO (K) BAT3=AT3
BSONE=TSONE (K) BATU=ATUY
BSTWO=TSTWO (K)' BATS5=4T5

BA1=TA1 I BTTLDN=TTLDN
BA21=TA21 ¢ BTTLD1=TTLD1
BS1=TS1 j BTTLD2=TTLD2
BS21=TS21 : BTTLD3=TTLD3
BA2=TA2 (K) BTTLD4=TTLDUY
BA22=TA22 BTTLD5=TTLDS
B52=TS2 BTTLIN=TTLIN

BS22=TS22 (K)
BA3=TA3 (K)

BA23=TA23 STTLI3=TTLI3
BS3=TS3 (K) BTTLIU=TTILIU
BS23=TS23(K) BTTLIS=TTLIS
BAU=TA Y BSATN=SATN
BA2U=TA24 : BSAT1=SAT?
BSU=TSH (K) : BSAT2=SAT2.
BS24=TS24 (K) BSAT3=SAT3
BAS5=TAS (K) BSATU=SATY
BA25=TA25 _ BSATS=SATS
BSS=TSS (K) ; BSYSDN=CSYSDN
BS25=TS525 j BSYSD1=CSYSD1
BA6=TA6 | BSYSD2=CSYSD2
BA26=TA26 (K) BSYSD3=CSYSD3
BS €=TS6 (K) : BSYSD4=CSYSCU
BS26=TS26 i BSYSD5=CSYSD5
BAT=TA7 ; BSYSIN=CSYSIN
BA27=TA27 : BSYSI1=CSYSI1
BS7=TS7 ; BSYSI2=CSYSI2
BS27=TS27 E BSYSI3=CSYSI3
BAB=TA8 BSYSI4=CSYSIUY
BS8=TS8 (K) BSYSI5=CSYSI5
BAHN=AHN ,

BAH1=AH1 j

BAH2=AH2 ; Table A-1
BAH3=AH3 ! Variables and their temporary
BAHU=AHY ]

BAH5=AHS ! storage names
BCRN=CRN !

BCR1=CR1 i
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APPENDIX B

Program Readouts

This appendix contains a printed copy of the two FASTSEM decks.
Columns 73 through 80 of each card are used for identification.
Each card is numbered sequentially in these columns. The listings
that follow contain only the contents of columns 1 through 72;
columns?3 through 80 are omitted so that the proper left margin

can be provided.
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APPENDIX B
$JOB . PROGRAM READOUTS
Chomen _PART ONE: BASIC FASTSEM PROGRAM

c THIS PROGRAM CONPUTES COST AND TIME IMPEDANCES BY SUCCZSSIVE
C ITERATIONS VARYING DEMAND, KEERING TARAFFIC INTENSITITES CONSTANT.
C EITHER IMPEDANCE VALUES POR ALL K AND ¥ ARE PRINTEL, O2, IP THEZ
C VARIADLE “CPTION" IS EQUAL TO ZERO, THEN THE BEST STS TECHNOLOSY
c AND NUMBER OF TERMINALS FOR A GIVEN CITY ARE DETEXMINED,
Clemacccnnccane e - e e e o o> an v v > - - o - L L L L T -
COMNON ALC,ALPHA1,ALPHA2, ALPHA3,ALPHAL, ALPWAJ,ALPdAb ALPHIE,ALT,
XEAC,RUO, ruoq T1A,T2A,T3A,T4A,T1S, 125, x?;,;us Un,Upa,uUPsS,
XUS,A,AEDPT, AIL(S),n1 52 n3,B4,B5,R6,CA,ChR,C8,CDI? (5),C6,CKD (5),
XCKS (% ) «CL,CLINO,CLS, CPA,CPK,CPS .CPE,CEA czq,oh,nnc DEAP, DD, DTIC(S) .
xunnx,nws,nvnALuu,nar ,L,,,nwA,uus ESTLTO, G, Gh8AN MU (20) ,1CHD,
XTUT,IDR, K, ML, N, NGATT,OM 00,08 ,08V (5) ov,kn,pp,ztc(,),.A.( ) L5,
XT7,TAIH(5),TD,TC,TCS,TDUR,TKT(S),TNN,&PUP70 TERPOO, VA, YAC,VD,VE (5)
X,XA,XS,ZAT, ZEL, 2EC,2EF (5) ,ZEG,ZED (5), Z‘P(S),ZOP(S),ZU?(S)
X, ALPHA? ALPUAS, ALPHA9,B7,B8,89, DPS, RNOSAT
X, TP, CYCLE LINIT

COHHON _TS3(5), TS5(5) ,TS6 (5),TS5 (5),T522 (5)
X ,1823(5), TS24 (5) , TSONE (5) ,TETHO (5) , ™Sk (5) ,
X TAONE(5) ,TATHO(5), TAZ(S),TA3(J),LAS(S),lAZG( ) , 752

XTA1,TA21,151,7521,TA22, TA23,TAU,TA24,7A25,TS25,TAG,TS26,74 7,1
XTS7,TSZ7,TA8,AHN,AH1,AHZ,AH3,AHH,AH5 CRN,CR1,CK2,CR3,Cxlt,CRS
XAP1,AP2,AE3, AP4, APS, ACN, ACY AC2,5C3,AC3,AC5,ATn,hm1,F‘Z n"3, Y,
XATS, TTLDYN, ITLD1 ,TTLD2, TTLD3 ,T7LD4, TTLDS, TTLIX,TTLT 1,T7LT2, TTLI3,
XTTLI4, TTLIS, SATN, SAT1, SAT2, SAT3, SAT4, SATS csysnu,csysa1,csysnz,
XCSYSD3,CSYSD4,CSYSD5,CSYSIN,CSYST1,CSYSI2,CSYSI3, CSYSI4, CSYSI5
X _AC,AS,CAk,CC,CLA,CLY,CLSS,CR
X,CV1,CV2,CV3,CV4,CV5,CU3,CHl,CHS, BB ,Q2A 034, O4A, 025,035,048, 7CA,
X TL1,TL2,7L3,TL4,TLS,TPZ, LA, 1LS,NCITY,NL,NL, TSC

DIMENSION VAL(S), VRT(5), GAIN(S)

RSAL ML

INTEGER OPTION

READ AND WRITE INPUT DATA

READ (5,10) ALAMDA,ALC,ALT, ALPHBE,UPA,UPS,UA,US,T1A,72\,T3A
XT4A,T1S,T2¢,1735,T4S,RHC, RHOS,ECA ,ECS,EAC,A, CA,CAR, ca cG,CKST,CL
XCLIMO,CLS,CO, CPA,CPK,CPS,CRF,CSA,CSS,DAC,DMAX,DR,EPHA,D?&S,D“S,
XDSS,DHA,DNS,DBAR,NL,QV, QARA, RP,RDB,XA,XS,T8,TC,TCS,TDUR,TKTI,
XVA,VAC,VD,ALPHA1,ALPHA2, ALPHA3,ALPHAU ,ALPHAS ,ALPHAG6,ALPHA7,ALPHAS
XALPHA9,B1,B2,B3,84,85,B6,B7,B8,B9,T? .

READ (5,10) AC,AS,CAA,CC,CLA,CLH,CLSS,CR
X,Cv1,cv2,CV3,CV4,CV5,CW3,CW4,CH5,E8,Q2A, QBA QuA,st 035 Qus TCA,
XTSC,TL1,T12 TL3 TLu TLS sz

READ (5,17) LA,LS,ND,NL

READ (5,17) OPTION

IOPT=0PTION _

READ (5,14) LIMIT, NCITY

READ (5,12) (QSV(I),I=1,5)

READ (5,12) (VS (I),I=1,5)

po 13 J=1,5

13 " RBAD (5, 12)zzp(a) ZIP (J),Z0P (3), zup(a) ZAT,2EB,2EC,ZEP(J), 2EG

WRIT: (6,5C1)

WRITE (6,709)

WRITE (6,231)

WRITE (6,400)

JRITE (6,3) ALC,ALPHA1, ALPHA2,ALPHA3 ALPHAQ,ALPHAS ALPHAG6 ,ALPHAT,
XALPIIAS, ALPHA9

WRITE (6 410)

’

)

an ’
1

'; ?.:,

m

a

SO0
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ano

(e NeKel

oo

WRITE (6,3) ALT,B1,B2,B3,B4,BS,B6,B7,B8,B9
WRITE (6, 420)

WRITE (6,3) ALPHBE,EB,ECA ,ECS,BAC,RHO,RHOS,UPA,UPS, UA
WRITE (6,430) .
WRITE (6,3) US,T1A,T2A,T3A,T4A,T1S,T25,T35,T45,CRY

WRITE (6,640)
WRITE (6,3) A,AC,CA,CAR,CH,CC,CG,CKSL,CL,CLA
WRTTE (6,04%0)
WRLTE (6, ) CLTHO,CLM,CLS,CLSS,CIA,CPS,CR,CSA,C55,CV1
WRITE (v, 060)
WRITE (60,3) Cv2,CV3,CV4,CV5,CW3,CHW4,CW5,DAC,DMAX,LPNS
WRITE (6,470)
WRITE (6,3) DRS,DSS,DWA,DWS,CBAR,ML,0V,QAA,RE,RD
WRITE (6,480)
WRITE (6,3) TB,TC,TCA,1TCS,TDUR,TKTI,TL1,TL2 TL3,TLu
WRITE (6,490)
WRITE (6,6) TLS,TP,TPZ,VA,VAC,VD,XA,6XS
WRITE (6,16) '
WRITE (6,15) IoPT,LA,LIMIT,LS,NCITY,ND,NL
WRITE (6,510)
WRITE (6,3) (QSV(I),I=1,5),(vVS(I),I=1,5)
WRITE (6,520) : '
DO 90 J=1,5 -
90 WRITE (6, 22) J,2EP(J) ,2IP(J),20P (J), ZUP(J),ZAT ZEB,ZEC,Z2P (J) ,ZE5
WRITE (6, 232)

INITIALIZE COSTS
CGAIN=0.
CITIES=0,

CNS=0.

CSTsS=0.

DO 800 I=1,NCITY

READ DATA FOR A SPECIFIC CITY

. READ(5,33) (4UB (J), J=1,20),TPHP70, TPHP90, SM¥SA,ESTL70
READ (5,88) NGAT7,AEP7,IP7,IP8,ICED

QAQ0OnN

QQ=RHO*TPHPS0/2.
CBD=ICBD
DS=ALAMDA*ICBD
S¥SA=SHUSA/2.
BASVRT=0.0

BEGIN CYCLING
100 DO 200 K—1,5
- DO 200 N=1,5
105 CYCLE=0.
TXT (K) =TKTI
, CKS (K) =CKS1I
110 CALL STAB
‘ IP (G~.95) 111,111,197
111 QS=QQ* (1-G) /N
CALL TIME
CALL COST
CYCLE=CYCLE+1.

63



BAYaTAY (K)
BA25=TA2%
©RSS=TS 5 (K)
N825=7825
BAG=TAG
BA26=TA20 (K)
BS6=T56 (K)
B520=T826
BA7=TA7
BA27=1A27
BS7T=Ts7
BS27=T7s27
BAB=TAR
BiN=THA (K)
BAUN=ARN
BAUT=AH1
BAH2=2AH2
BAH3=AH3
BAHU=AHY
BAHS=44S
BCRN=CRN
BCR1=CR1
BCR2=CR2
BCR3=CR3
BCR4U=CRY
BCRS=CRS
BAPN=APN
BAP1=AP1
BAP2=AP2
BAP3=AP3
BAPU=APY
BAPS=ADPS
BACN=ACN
BAC1=AC1
BAC2=AC2
BAC3=AC3
BACU=ACY
BACS=ACS
BATHN=ATN
BAT 1=AT1
BAT2=AT2
BAT3=AT3
BATU=ATY
BATS=ATS
BTTLDON=TTLLN
BTTLD1=TTLD1
BTTLD2=TTI1L2
BTTLD3=T7LD3
BTTLDU=TTLCU
BTTLD5=TTLDS
BTTLIN=TTLIN
BTTLIT=TTLI1
BTTLI2=TTLI2
BTTLI3=TTLI3
BTTLIU=TTLI4
BTTLIS=TTLIS
BSATN=SATN
BSAT 1=SAT1
BSAT2=SAT2
BSAT3=SAT3

64
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600

P

300

302

303

IF (CYCLE-LIMIT) 110,110,300

LINMIT IS THL NUMBER OF ITERATIONS PERFORMUED.

EXPERIENCE ”n.) SHOWN

CONVERGENCE TO POUR DECIMAL ELACES CONSISTAUTLY WITH LT = 5

covwrwne T T

caLculate vave T T
AL () scos (TNN= (GEATT (K) + (1.-G) ¥STT (K))) /60, +DUS= (G¥DIC (K) + (3.-G) »

GAIN (K) =TP*QQ*VAL (K) /4000
VRT (K) =GAIN(K) / (CCIF (K) *CR?)

CHOOSE BEST VALUES

IF (VAL (K) .LE.0.0.AND.IOPT.EQ.0) GO TO 197
BASE=ABS (VRT (X))

I? (BASE.LE. BASVRT.AHD IOPT.EQ.Q0) GO TO 197

-\

SET UP DUMMY VARIABLES TO STORE BEST VALUES
BESVRT=VRT (K)
BASVRT=BASE
BX=K

3N=N

BG=G

BTNN=TNN
BAIR=TAIR (K)
BAIT=AIT (K)
BSIT=SIT (K)
BTKT=TKT (K)
BDNS=DYNS
BDIC=DIC (K)
BSIC=SIC (K)
BCKS=CKS (K)
BVAL=VAL (K)
BDIF=CDIF (K)
BGAIN=GALN (K)
 BCKD=CKD (K)
BAONE=TAONE (K)
BATWO=T ATWO (K)
BSONE=TSONE (K)
BSTWO=TSTHWO (K)
BA1=TA1
BA21=TA21 ,
BS1=TS1
BS21=T521
BA2=TA2 (K)
BA22=TA22

© BS2=TS2

8522=T522 (K)

BA3=TA3 (K)

BA23=TA23

35 3=T53 (K)

BS23=TS23 (K)

BAU=TAU

BA2U=TA24

BS4=T54 (K)

BS24=TS 24 (K) o
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BSATU=SATU
BSAT5=SATS
BSYSDN=CSYSDY
BSYSD1=CSYSD1
BSYSD2=CSYSD2
8SYSD3=CSYSD3
BSYSDU=CSYSDU
BSYSD5=CSYSDS5
BSYSIN=CSYSIN
BSYSI1=CSYSI1
BSYSI2=CSYSI2
BSYSI3=CSYSI3
BSYSIt=CSYSIUL
BSYSIS=CSYSIS
BSTS=CRF*CDIF(K) +BSYSIN
197 CONTINUE
IF (IOPT.EQ.0.AND.K.NE.5) GO TO 199
If (IOPT.EFQ.0.AND.N.NE.5) GO TO 199
198 CONTINUE . :

OUTPUT INCIVIDUAL CITY RESULTS

WRITE (6,5C1)

WRITE(6,U4U)

WRITE (6,4) (HUB(J) ,Jd=1,20),TPHP70,TPHPI0,QQ
WRITE (5,2) S¥SA,DS,ESTL70

WRITE (6,660)

W2ITE (6,240) BTNN

WRITE (6,270)

WRITE (6,680)

WRITE (6,570)

WRITE (6,210) BA1,BA21,BS1,BS21,BA2,BA22,B52,B522,BA3,BA23,BS3,BS2
X3,BR4,BA24,BS4, BSZU BAS BA25 BSS BSZS BA6, BA26 BSS BSZ6 BA7 BA27,B

Xs7,3s527
WRITE (6,220) BAB,BSS , >
WRITE (6,280)
WRITZ (6,250) BAONME,BATWO,BSONE,BSTWO
AR%ITEZ (H,260) BAIR,BTKT
WRITE (H,650)
ARITE (6,6C0) DNS
WRITE (6,720)
YRITE (6,710) ;
WRITE (65,711)BAHN,BAH1, BAH2, BAH3, BAHU, BAHS
WRITE (5,712) BCRY, BCR1 BCR2,BCR3,BCRY,ECRS
wWRITZ (6,713)BAPN, BAP1 BAP2,BAP3,BAPY, BAPS
4RITE (6,714) BACH, BAC1,BAC2 BAc3 BACY,BACS
WRITZ (6,721) BATH ,BAT1 BAT2,BAT3,BATU,BATS
WRITEZ (6,715) BTTLDW,BTTLD1 BTLLDz BTTLD3 (BTTLDY,BTTLDS
ual?z (6,716) BTTLIN,BTTLI1,BTTLI2,DTTL13,BTTLIH,BTTLIS
- WRITZ (5,717) BSATN,BSAT1,BSAT2,BSAT3,BSATY,BSATS
wRITE (6,718) BSYSLN,BSYSD1,BSYSD2,BSYSD3,BSYSD4,BSYSD5
WRITEZ (6,719) BSYSIN,BSYSI1,BSYSI2,BSYSI3,BSYSI4,BSYSIS
ws:ra (6,630) BDIC,BSIC
42ITE (6,610) BCKD,BCKS
WRITE (6,u4U)
WKITE (H,18C) BK,BN,3G,BAIT,BSIT, BESVRT
WRITE (6,199) BSYSIN,BDIF,BVAL
RRITZ (6,44)
199 COKNTINUE
200 CONTINUE 66
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IP (IOPT.NE.O) GO TO 399
IF (BASVRT-1.00) 666,666,222
222 CGAIN=CGAIN+BGAIN
C5TS=CSTS+BSTS
GO TO 667
666 CSTS=CSTS+BSYSIN
667 CYS=CHS+BSYSIN
399 CITIES=CITIES+1
800 CONTINUE
I7 (IOPT.NE.0) GO TO 810
DIFER=CSTS-CNS
OUTPUT SUMMARY OF RESULTS
WRITE (6,301)
WRITE(6,601)
YIITE(6,602) CITIZS,CGAIN,DIFER,CSTS,CNS
810 CONTINUE

2 TORMAT (15X,13HSERVICE AREA=,F7.2,5X,24HCBD TO AIRPORT DISTAKCE=,
XF5.2,5X,27HACCESS HIGHWAY LANES, 1970=,P3.1//)

3 FORMAT (2X,10F12.4)) '

4 FORMAT (12X,20A1,5X,33HPEAK HOURLY PASSENGERS =- 1970=,F7.2,5X,
X541990=, F7.1, 5% -
¥21HAIRPORT ACCESS TRIPS=,F8.2)

5 FORMAT (2X,9F12.4/)

6 FORMAT (2X,8F12.4/)

" 10  PFO2MAT (BF10.5)

12 PORMAT (5F10.5)
14 FORMAT (2013)
15 FORMAT (7X,10(I3,9X),3%/)
16 PORMAT (8X,6HCPTION,7X,21LA, 9X,5HLIMIT, 8X,2HLS, 8X,5HNCITY,
X 9X,2dD, 10X, 2HNL)
17 PORUAT (8I10)
22 PORMAT (8%4,I3,3X,9F12.4)
33 PO2MAT (20A1,P11.2,3F10.2) ,
4y P2ORIMAT (20X,SOH##ﬁ**sﬁ**************#****#***#*****#***#*****#****
X %A K e de ok B X AR A O AR HOR R KK/ /)
88 PORMAT(IU,P7.3,3I4)
180 PORMAT (1X,20iK=,P2.0,4X,2HN=,F2.0, 4 ,24G=FU4,2,4%, 19HDIRECT AC
LC255 TIKE=,F6.2, UA,220SATELLITE ACCESS TIWE=, Fé6.2,4X,
A 22HBENEPLT TO COST QATIO=,F8.1/)
190 FNEMAT (4X,2WUICAPITAL COST, NO STS=,P10.4,4%,20 HADDITIONAL COST FO
XR 5TS=,7%.2,4%, 23HUSER COST DIFPERENTIAL=,F6.2//)
210 PORMAT (13X ,UFP20.4)
220 PORMAT(13X,FP20.4,20%X,F20.4)
231 FORKAT (56Y ,UHDATAY)
232 TORHAT (///52X, 11HEND OF DATA//)
240 FORMAT (42X, 28HTIME IMPEDANCE WITHOUT STS =,P9.4/)
250 FORMAT (3X,10HIMPEDANCES,4F20.4/)

260 PORMAT (20X,21HTIME IMPZLANCE RATIOS,11X,7HDIRECT:,F7.4,10X,

X84VIA STS:,P7.4/)

270 FORMAT (47X,25HTINE IMPELDANCE COMPONENTS)

280 FORMAT (26X,7H====—== s 13X, 7 Hmemmmm -, 13X, TH===mm=e , 13X, TH=w—emee )

400 PORMAT (9%,3HALC,8X,6HALPHA1,6X,6HALPHA2,6X,6HALPHAS,6X,6HALPHAL,
€6X,64ALDPIHAS, 6%, 6HALPHAG, 6%, 6HALPHAT,6X, 6HALPIHAR, 6X, 6HALPHA9)

410 PORMAT (9X,3HALT,9X,2H4B31,10X,2482,10X,2HB3,10X,2Hp4, 10X, 2085,
X10%,2486,10%, 21487, 10X, 2HB8, 10X, 2H39)

420 POR%AT (BX,5HALPHBE,8X,2HEB,9X,3HECA,9%,3HECS,9X, 3HEAC, 9X, 3HRHO,
X9x,L4RH0S, 8%, 3HUPA, 9X, 3HUPS, 8%, 2HUA)

7830 7ORMAT (9X,2HUS,10X;3HT1A%?x,3HT2A,9X,3HT3A,9X,BHTQA, 9X, 3%171s,
7



..aqaa

X9X,3HT2s, 9x,3HT35,9%X, 3T 45, 9%, 3HCRP)

440 FORMAT (10X,71HA,10X,21AC,10%,2HCA, 10X, 3UCAR,9X,2HCB, 10X, 2HCC,
X10%,21iCG, 10X, UHCKSI,8X,2HCL, 10X, 3HCLA)

450 FORMAT (9X,5HCLINO,7X,3HCLM,9X,3HCLS,9X,4HCLSS,8X, :
X3HCPA, 10X, 34CPS,9X, 2lICR, 10X, 3HCSA, 9%, 3HCSS, 8%, 3HCV1)

460 TOAMAT (8X,3HCV2,9X, 3HCV3, 9X,3HCV4 , 9X, 3HCVS5,9X, 3HCH3, 9%, 3HCHY,
X9, 3HCWS, 10X, 3HDAC, 9X, GHDMAX,BX, 4HLPUS)

470 FORHAT (9X,3HDRS,9X, 31DSS, 9%, 3ULHA, 9X, 3HDHS ,8X, 4HDBAR, 10X, 2H4L, 10X
X,210QV,9X,3H0AA, 10X, 2HRB , 10X , 2HRD)

480 FORMAT (9X,2HTB,10X,20TC,10X,3HTCA, 9X,3HTCS,9X,YHTDUR,8X,
X4HTKTI,9X,3HTL1,9X%,3HTL2,9X,3HTL3,9X, 3HTLY)

490 FORMAT (10X,3HTLS,8X,2HTE, 10X, 3HTPZ,9X,2HVA,10X,3HVAC,9X,2HVD,
X10X%,2HXA, 10X, 211XS)

501 PORMAT (1H1)

510 FORMAT (8X,6lioSV(1),6X,6H0SV (2),6X,6H0SV (3),6X,6H0SV (4) ,6X,6H0SV (5
X),TX,5HYS (1) ,7X, SHVS (2) , TX,SUVS (3) 4 TX,5HVS (B) ,7X, SUVS (5))

520 PORMAT (10X, 11K, 9K, 6IZLED (K) ,6X, GHZID (K) ,6X , 61700 (K) »6X,
X6UZIP (K) ,6X 6P7AT(K) 8X,3U4ED,9%, IHZEC, TX, 6UZEF (K) , 8X, 3HZEG)

600 FORKAT (42X,28HCOST IMPECANCE WITHOUT STS =,F9. 4/)

601 FORMAT (30X,58HTOTAL PROGRAM SUMMARY--OFF AIRPORT TERMINALS==($-iI

XLLIONS) /)
602 FORMAT (30X,28HNUMBER OF CITIES INCLUDED =,F4.0/30X,284TOTAL NET
XBENEFITS : =,F9.2,10H$ PER YEAR/30X,28HADDED COSTS OF STS 23

XOGRA% =, F9.2,1043 PER YEAR//35X, 18HSTS SYSTEM CCSTS =,F9.2,
X 1HS/35X,18HCOST WITH NO STS =, F9.2,1HS$/)
603 FORNAT (/////17/77/7777777777777) _ ~
610 FORMAT (26X,34HCOST IMPRDANCE RATICS: DIRECT=,F7.4,
X12X,8HVIA STS=,F7.4/)
630 FORKAT(/25X,34HCOST IMPEDANCE WITH STS:  DIRECT=,F7.4,12X,
XBUYIA STS=,F7.4)
650 FORMAT (20X, 80H% wsksk sk kidrxhkakidkx*kCOST IMPEDANCE SUMMARYX
X e ookt e ok o ok Ak R Rtk R R ROK ROk )
660 TOZMAT (20X, 804k knmmiaok ok okdok wksokkokkokk*TIME IMPEDANCE SUMMARY
Y2 e e e e g Aok kKK R ROR R XK )
670 TORIMAT (29X, 2HTO, 17X, 4HFPROM,17X,2HTO, 17X, UHPROM)
680 FORNAT (35X,6HDIRECT,35X,7HVIA STS)
709 FORMAT (30X,53HTHIS IS A HYPOTHETICAL EXAMPLE POR MODEL TESTING O
XLY//7) ’
710 PORMAT (15X, 9HCOFPONENT,24X,6HNO STS,5X,4HSTS?,6X,UHSTS2,6X,4HSTS3
X,6%,44STS4, 6X, 4HSTSS)
711 FORYAT (15X, 1LHACCESS HIGHWAY, 16X,6710. 4)
712 PORHAT (15X, 19HCIRCULATION ROADWAY,11X,6F10.4)
713 PORMAT (15%,19HAIRPORT PARKING 10T,11X,6F10.u)
714 7ORNAT (15X, 194AIRPORT CURB SPACES,11X,6F10.4)
715 FORXAT (15X,23HTOTAL DOMESTIC TEBHINAL,TX,6F10.4)
716 ZORUAT (15X, 28UTOTAL INTERNATIONAL TERMINAL,2X,6F10.4)
717 vovvhl (15%,21HCOST? PER STS TERMINAL,9X,6F10.4)
718 702447 (15X,21ETOTAL DOMESTIC SYSTEN,9%,6F10.4)
719 PORKAT (15X,26 HTOTAL INTERNATIONAL SYSTEM,UX,6F10.4)
720 PORMAT (49X,23HCAPITAL COST COMPONENTS)
721 POXUAT (15X,16HAIRPORT TEKRMINAL,14X,6F10.4)
STOP
ZND

SUBROUTIHE STAB

A PROGRAu T0 CALCULATE G AND GAMHA
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CoKMON ALC,ALPHA1,ALPHA2,ALPHA3,ALPHAU,ALPHAS ,ALPHAG6,ALPHBR,ALT,
XEAC,RHO,RHCS,T1A,T2A,T3ﬁﬁ§QA,T1S,TZS,T3S,TQS,UA,UPA,UPS,
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XUSs,A,ARP7,AIT(S),B1,B2,8B3,B4,B5,86,CA,CAR,CE,CDIF (5),CG,C%D(5),
XCKS (5) ,CL,CLI#0 ,CLS ,CPA,CPK,CPS ,CRF,C54,CSS, DA, DAC, DBAK, DD, LIC (5) ,
XDMAX,DNS,DPMA.DR,DRS,DS,DSS,DNA,DHS,ESTL?O,G,GAMM&,HUB(20), CiD,
X1ip7,iP8,K,NL,Y,NGAT7,QAA,Q0,0S,0SV (5),0QV,DB,RP,SIC(5),SI7(5),54SA,
XT7,7AIR (S),TB,TC,TCS,TDUR, TKT(5) , TXN, TPHP70,TPHPY0,VA,VAC,VD,YS (5)
X,XA,XS,ZAT,2E8, ZEC,ZEF(5) ,2EG,ZEP (5) ,2IP (5) ,Z0P (5) ,ZUP (5)
X,ALPHAT,ALPHAS, ALPHA9,B7, B8, B9, CEMS, RNOSAT

X,TP,CYCLE,LINIT v

COMMON TS3(5), TS5 (5) ,TS6(5) ,TS8 (5) ,T522 (5)
X ,1523(5), TS24 (5) , TSONE (5) ,TSTHO (5) , T4 (5) ,

X TAONE (5) ,TATWO(5) , TA2 (5) , TA3 (5) , TAS (5), TA26 (5),7S2,

XTA1,TA21,151,TS21,TA22,TA23,1I04,TA24,TA25,TS25,TA6,7TS526,Th7 ,TA27,
X*s7,7s27,TA8,AHN,AH1,AH2 ,AH3, AHU,AH5,CKN,CR1,CR2,CR3,CRL,CRE,APYN,
XAP1,AP2,AP3,APU, APS5, ACN,ACT,AC2,AC3,ACH,AC5,ATY ,ATT,AT2,A03,ATL,

'XATS,TTLDN,TTLD1,TTLDZ,TTLD3,TTLD“,TTLDS,TTLIN,TTLI1,-xLIZ,- TLI3,

XTTLI4,TTLIS5, SATN,SAT1,SAT2,SAT3,SATH,SAT5,CSYSDN,CSYSDY,CSYSD2,
XC5Ysp3,Csysb4 ,CSYSD5,CSYSIN,CSYSIT,CSYS1I2,CS8YS23,C5YSIL,C5YSIS

X ,AC,AS,CAMA,CC,CLA,CLH4,CLSS,CR
X,Cv1,cv2,Cv3,CV4,CV5 cw3,cwu,cw5 EB,C2A, 03A QUA st 03s,QuS,TCa,
X “L1 TL2 TL3 TLu TL5,TPZ, LA, LS ,NCITY,ND,NL,TSC

REAL ML '

GANMA=1.-1./ (1. +A% (TKT (K) **ALT) * (CKS (K) **ALC))
G= (1. +GAHMA*N) / (N+1,)

RETURN

END

SUBROUTINE TINE

A PROGRAY TO EVALUATE SATELLITZ TERMINAL SYSTEY TIME IMPEDANCES
COMNON ALC,ALPHA1,ALPHA2,ALPHA3,ALPHAL,ALPHAS,ALPHAG6,ALPHBE,ALT,
XEAC,RHO,RHOS,T1A,T2A,T3A,TUA,T1S,T2S,T35, TS, UA,UPA,UPS,
XUS,A,AE?7,AIT(5),31,B82,B3,B4,85,B6,CA,CAR,CB,CDIF (5),CG,CKD (5),
XCXSs (5) ,cL,CLINO,CLS,CPA,CPK,CPS,CRF,CSA,CSS,DA,DAC,DBAR, DD, DIC (5),
XDY%AX,DNS,DPMA,DR,DRS,DS,DSS,DWA,CRS,ESTL70,G,GANNA,HUB (2C) ,IC3D,
XI1»7,1r8,K,ML,N,NGAT7,0AA,00,05,0SV (5) ,OV,RB,RP,SIC(5),SIT(5),S¥SA,
X?7,TAIR(5),TB,TC,%CS,TDUR, TKT(5) , T8N, TPHP70,TPHP90,VA,VAC,VD,VS (5)
X,XA,XS,ZAT,2EB,2ZEC,2EF (5) ,ZEG,2EP (5) ,2IP (5) ,ZOP (5), zup(m
X,ALPHAT,ALPHAS, ALPHAQ, 37, B8, BY, LPNS, RNOSAT

X,T?,CYCLE,LINIT

COXMNY TS3(5), TS5(5) ,TS6 (5) ,TS8 (5) ,TS22 (5)
Y. : , 1523 (5), TS24 (5) ,TSONE (5) , TSTWO (5) ,TS4 (3),
P

TRONE(S) ,TATWO(5),TA2(5),TA3(5),TAS5(5),TA26(5),TS2,
XTA1,TA21,T7S81,7S21,TA22,TA23,TAL,TA24,TA25,T7S25,TA6,TS26,TA7,TA27,
¥Ts7,7527,TA8,AHN,AHT,AH2 ,AH3 ,AHU, AH5,CRN, CR1 CRZ CR3,CRL4,CR5,A0H,
fAP1 AP2,AP3, APQ APS, ACY, ACT, AC2 AC3 ACH, ACS,ALV AT1,AT2,n13,nA

AxS,”TLD" TTLD1,7TLD2,TTLD3,TTLDY, TLDS, TLIN,TTLIT,TTLIZ, r“".‘LI3,
XYTTLI4, TLIS5, SATY,! AT1,oAT2,SAT3,SATQ,SATS,CSYSDN,CSYSD1,CSYSDZ,
XCSYSDB,CSYSDU,CSYSDS,CSYSIN,CSYSI1,CSYSI2,CSYSI3,CSYSIU,CSYSI5

X -+AC,AS,CAMA,CC,CLA,CLM,CLSS,CR
¥,Cv1,Cv2,CV3,CV4,CV5,CH3 ,CWL,CW5,EB,Q2A,03A,044,025,035,045,7CA,
X TL1,TL2,TL3,TL4,TLS,TPZ, LA, LS ,NCITY,ND, NI

DINENSTON OQ(5) ,TAT (5) ,TSH(5) ,THWC (5)
WEAL M1
=4

INITIALLZE VALUES

IP(K-%) 10,11, 11

10 0 (%) =09

50 T0 12 69



aoaan

aaQo

0o

11 0 (X) =00*G
12

100
101

80

CONTINUE
PATH OVNE TAONE TO THE AIRPORT, DIRECT
Du—2*50R“(G*SMSA/3 14159) /3.
RNOSAT=2%SQORT (S¥SA/3. 14159) /3. -
TA1=60*DA/VA
ZOT=CA*EAC/Q (K)
DACTI=AMIN1(1.0,20T)
ZAP=(B1+2EP(K)) **ALPHA?
DAC2=AMAX1 (1.0,2AP)
TA2(X) =60%((DAC/ (VAC*DAC1)) +DAC2/CA)
AZAD= (B2+7IP (K) ) **ALPHA2 ,
TPKA=(60/UR) *AMAX1(1.0,AZARP)+1,.04,00208% (XA+DR) +. 00U8*DWA+
C.00278*DPYA
Zi=(B3+20P (K)) **ALPHA3
TCTA=TC*AMAX1 (1.0,2ZA)
TA3(K) =T1A%TPKA+ (1-T1A) *TCTA
TAU=,00238% (DBAR+DMAX)
ZAA= (BU+2UP (K)) **ALPHAY
TAS (K) =AMAX1(1.,ZAR) /UPA
TA6=5+,3%LA :
TAT=1/(ML*CL)
TA8=(2.+QV)/ (2.%ChG)
TAOME (K) = ;A1+TA2(K)+TA3(K)+TAQ+TA5(K)+TA6+TA7*TA8

PATH TWO TATHO ?ROM THE AIRPORT, DIRECT
TA21=QV/ (4. *ML*CL)

TA22=0V (, 5*(1/RB-1/RP)+RB/(6*RP**2))*ALPHBE
TA23=TAL

TA24=,00238%T71A%DWA

ALPHAB=T2A/ (T2A+T3A+TUR)
TCWA=.5=T3* K LPHAB+TC* (1= ALPHAB)
73125=TPKA*TT1A+TCHA% (1.~T1A)

TA26 (K) =TA2 (K)

TA27=TA1

TATWO (K) =TA21+TA22+TA23+TA2U+TA25+4TA26 (K) +TA27
"PATH THYREE TSONE TO THE AIRPORT VIA STS
DD=2%S0RT ( (1.~G) *S¥SA/ (N*3.14159)) /3.
TS1=50%DD/VD

Zh5= (B7+Z)\T) **ALPHAT

TPKS=60 /US*AHUAX1 (1.0,ZAB) +1.0+.00208%XS+.0048*DHS+,00278%*DPNS
ZB= (B8+ZE3) **ALPHAS

TCTS=TC®AMAX1(1.0,2B)

TS2 = T1S*TPKS+ (1-T1S)*TCTS

753 (1)=0,0

TS3(2) =

Ts3(3) =

ZC= (B9+2EC) **ALPHA9

TS3 (4) =A%AX1 (1.0,2C) /UPS o J
753 (5)=TS3 (4)

TS4=5+0,34DD

ZD=30%0SV (%) /05

22205V (K) /CLS

TSL=a¥AX1 (2D, ZE)

IP(K-3)132,132,133 70



132 TSM(K)=60.*DS/VS (K) +TA2 (K)
GO TO 134
133 TSH(K)=60.%DS/VS (K)
134 TAT (1) =TCTA+TAY
TAT(2)=TAT (1)
TAT (3)=TAT (1)
TAT(S) =
DWS=DYAX-CEAR
TAT (4) =0.5%QSV (4) /CLS+DWS/210
TSU (K)=TSW+TSL+TSH (K) +TAT (K)
ZF=(DB5+2ZEF (K)) **ALPHAS
TSS (1) =ANAX1 (1. ,2F)/UPS
TS5 (2) =TS5 (1)
TS5 (3)=TS5 (1)
TSS (4)=0.0
TS5 (5) =
TS6 (K) =3% (6=K)
TS7=Ta7
TS8(5)=2.0
DO 160 I=1,4
160 TSB(I)=TARB
TSONZ (K) =TS1+4TS2 +TS3(K)+TSQ(K)+ISS(K)+T56(K)+TS7+158(K)
c ................... L U —— -t an o o o on wn
o PATH FOUR  TSTWO FROM ‘THE AIRPORT VIA srs
C

TS21=TA21
TS22(5) =0
DO 165 I=1,4
165 TS522(I)=TA22
TS23 (4) = (DEAX=DBAR) *. 00238
T523(5)=0.0
DO 170 I=1,3
170 TS23(I)=TA23
THC (K) =T56 (K)
TST=T5L+N55/210.
TS24 (K) =THC (K) ¢TSL4TSH (K) +TST
Tszs QV* (1-G) * ALPHEE/ ( 2% N%*CB)
- = (B6+ZEG) **ALPHAG
”R"—(GO/UJ)*AMA71(1.,ZG)+1 +. 00208*(XS+DRS)+ 00UBATHS+.00278%
CDPHS
ABS=T2S/(T2S+T35+T4S)
ICAS= (TB*AES) /2+TC* (1-ABS)
TS26=TRS*T1S+TCWS* (1=T1S)
* 7527=60%DD/VD
TSTWO(X) =TS214TS22 (K) +TS23 (K) +TS24 (K) +TS25+TS26+TS527

C | e ememrccccccmercr e a v c e rcr rc e e r e car cc e an s m e - - - - o~ - e - - -
C COMPUTE IMFZDANCE FOR THE SYSTEM WITH STS ,
C  ermmr e e m r m e e e e e o = - - - " - - - -

AIT (K)=0.5C#* (TAONE (K) +TAT WO (K) )

5IT (K) =0. 50% (TSONE (K) +TSTHO (K) )
[ o ettt L T L e L T T X - - - - - - w0 on o v oo -
C COMPUTE IYPEDANCE FOR THE NO SATELLITE CASE
C emmmrrr e r e n e r e m et e e m e e e e P o = e e -
C Ao e e 72 A i Sk 2 ke ok i e e Ol ek o ok R A a8 ok ok o 3k el 3 3K 6 B Aot st ook e e ok K oK o o ¥ ook o e K
C ALTHOUSGH THIS IS NCT DOCUMENTED IN REPERENCE 1 (SNELL, J.E, “A FIRST
C APPROXIMATION SATELLITE TERMINAL SYSTEM EVALUATION MODEL,"™ REPORT
C PAA=AYV-71-1, MARCH, 1971), REFERENCE TO PAGES 45 THROUGH 63 WILL
C SHNOW THEZ UNDERLYING LOGIC. THE FOLLOWING EXPLAINS EACH COMEONENT:
C----- ------------------- L T e L T Y - e e S e - - - - - s W = - o - - - -
C TIKE IHPEDAHCE TO THE AIRPORT: TN1



ACCESS TO THE AIRPORT 60*RNOSAT/VA

AIRPORT CIRCULATION DAC/(VACXDYN1)+DN23/Ca

CURB TRANSFSR OR PARKING TIKE T1A%TP3+ (1-T1A) %D¥22
AMIRPORT WALKING TIME  TAU

AIRPORT PROCESSING TIME AMAX1(1.,SNS5)/UPA

AIRCRAFT LOADING TIME TA7

PREDEPARTURE INGRESSION LOSS TAS

C
c
c
c
C
C
C
C---—----—-—--—-
i C TIME IMPEDANCE FRCM THE AIRPORT: TN2
o ' AIRCRAFT UNLOADING TIME TA21
C BAGGAGE CLAIM TIME TA22
[ AIRPORT WALKING TIME TAHY
o TRANSFER TIME TO PARKING OR CURB LOADING TA24
C TINE TO RECOVER AUTO OR CURB WAITING TIA#TP34(1=T1A)*TCWA
o AIRPORT CIRCULATION DAC/(VAC*DNN1)+DN23/CA
o DESTINATION ACCESS TIME 60%RNOSAT/VA
g C 3 vk e 3ok Ne ol sk v e v s vk VoWl ok e Nl ol i ok ok e s 3k ok ok kool ok ok i ok o ok sk a3 i 3K 2k 3k ¢ ol ol e alk ok 26 33k e e 03 5 ok ol b X R oK K
; DY 1=CA*EAC/QQ
% DNN 1=AMIN1 (1.,DN 1) .
| - DN3P= (B24ZIP (1)) **ALPHA2
‘ TP3=(60/UA) *AMAX1(1.0,DN3P) +1, 0+, 00208% (XA+DR) +, Q0UB*DHA+
: C.00278%DPNA
L DN2=(B3+Z0F (1)) **ALPHA3
! DN22=TC*AMAXT (1.,DN2)
; DNU=(B1+ZEP (1)) **ALPHA1
1 DN23=AKAX1 (1.0,DNY)
DN5= (5u+zup(1))**AL9unu
TN1=60,2RUNDSAT/VA+60, *((DAC/(VAC*DNN1))+DH23/CA)+T1A*TP3+(1.-T1A)*
XDN22+TAU+AMAKT (1. ,DN5) JUPA+5,+,3%RNOSAT+TAT+TAB
TH2=Th21+TA22+TAU+TA2U+TIA%TP34 (1.~T1A) *TCHA+60,* ( (DAC/ (VAC*DEN1T))
X+DH23/CA) +E0. *RANOSAT/VA o
THH= (TN1+TN2) /2.
CO¥PUTE IMPZIDANCE RATIOS

aonn

Y Y ¥ ey vy rrryr ¥ r Y ¥ r r ¥y X ¥ ¥ ¥ 2 ¥ ¥ P ¥ F ¥ o ¥ X ¥ T L ¥
TATIR (X) =TNH/AIT (K)
TKT (K) =TNY/SIT (K)
1000 CONTINUE
RETHRN
24D

LI

SUBROUTINE COST

A PROSGRAY 70 EVALUATE SATELLITE TERMINAL SYSTEM CCST IMPEDANCES

anan

I CONMON ALC,ALPHA1, ALPHA2,ALPHA3,ALPHAY4,ALPHAS ,ALPHAG6,ALPHBE,ALT,

XEZAC,RH0,RHOS,T1A,T2A,T3A,T4A,T1S,T725,T3S,T4S,UA,UPA, UPS,
XUS,A,AEP7,AIT(5),B1,B2,BR3,B4,85,B6,CA,CAR,CB,CDIF (S),CG,CKD (5),
XCKs (5) ,CL,CLI¥O,CLS,CPA,CPK,CPS,CRF,CSk,CSS,DA,DAC, D3AR, D, LIC(5),

. ¥D¥AX,D¥S,DPH#A,DR,DRS, DS, LSS, LWA, D¥S, ESTL70, G,GAXNA,HUB (20) ,ICBD,
XI1P7,IPR,K,ML,N,NGAT7,0AR,00,0S,0QSV (5),0V,RB,RP,SIC(5),SIT(5),S4SA,

i~ X17,TAIR(5),TB, TC, ICS, TDUR, TKT (5) , TNN,TPHP70,TPHP90,VA,VAC,VD,VS (5)

X,XA,XS,2aT,288,2EC,ZEP (5) ,2EG,ZEP (5) ,2IP (5) ,20P (5) ,ZUP(5)

X,ALPHAT,ALPHAS, ALPHA9,B7, B8, B9, LPYS, RNOSAT

X.72,C{CLE, LIXIT

coM 40N T53(5), TS5 (5) ,TS6 (5) , TS8 (5) ,TS22 (5)
X ,T523(5), TS24 (5) ,TSONE (5) ,TSTWO (5) ,TS4 (5), °
X TAONE (5) ,TATHO (5) ,TA2 (5) , TA3 (5) ,A5(5) ,TA26 (5) ,TS2,

', XTA1,Th21,7S1,TS21,TA22,TA23,TA4,TA24,TA25,7525,TA6,TS26,TAT,TA27,
X7S7,TS27,TA8,AHY,AH1,AH2 ,AH3 ,AH4 ,AH5,CRN,CR1,CR2,CR3,CR4,CRS, APN,

- 72
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XaP1,AP2,AP3,AP4 ,APS,ACN,ACT,AC2,AC3,ACU,AC5,ATN,ATY,AT2,AT3,ATY,
XATS,TTLDN,TTLDY,TTLD2,TTLD3,TTLDY, TTLD5, ?7LIN,TTLIY,TTLI2,TTLI3,
‘ XTTLIW,TTLIS,SATN,SAT1,S5AT2,SA7T3,5ATL,54T5,CSY3DN,CS575D1,C51SD2,
3 XCSYSD3,CSYsb4,CsyYsD5,CSYSIN,CSYSI1,CSYSI2,CSYSI3,CSYSIL,CSYSIS

X +AC,A5,CAA,CC,CLA,CLE,CLSS,CR
Xx,cvi,cv2,cv3,Ccvy,Ccv5,C%3,CW4,CW5,EB,Q24, Q3A Quh QZS Q3s,0us,7CA,
i X TL1 TL2 TL3 TLU TL5 TPZ, LA, LS,NCITY,ND,NL, TSC
i REAL #uL
: XN=¥N
ol ettt L D e e e e L e L L L L L ettt Ll e tmemccee~n——
C AIRPORY COST FOR THIS N, NUMBER OF SATELLITES
C emerrccccccmeccccccccs e eecccc e m e ——————————————————— e~ ——————
C  mcmmeecmececeace——-— - ——— - e o e R o e e o
o COMPUTZ GATE 90
i eeeccmmeccceiccccececscecceo——— - e o o - =
. AEZP9=6.*AEPT
AOP7=1IP7
AOP8=1IP8§

GATE7=NGAT7?
A0P9=1,5%ACP8

{ GATZ9= (6% (GATET=2.) +2:) *AOPI*AEP 7/ (AOPT*AEP9)
GATES=GATES~GATE?

COMFUTE BASIC FLONS

L Q=00

{— QA=0*G -
3

(2 X2 X2’

DTP=TPHPS0-TPHPT0 -
E DQ=RHO* (TPRP90~-TPHP70) /2.
i DQV=DQ/EAC

i DOA=G*DQ

DQAV=G*DQY

DA5=((1.~G) /X¥) *DQ
DQSV1=DQS/QSV (1)
DQSV2=DQS/CSV (2)
DQSV3=DQS/QSV (3)
DQSVU4=DQS/QSV (4)
DQSV5=DQ5/CSV (5)

ACCESS HISHWAY COSTS
i AHY=RYOSAT¥ ((DQV/1800., )-.Z*LSTL70)
{ X*2%CLY%
AH1=CA% ( ((CQAV+XN*DQOSV1) /1800.) =. 2%*ESTL70)
X#2*CLH
AH2=DE* ( ( (COAV+XN*DQSV2) /1800.) =, 2*ESTL70)
X*2%C 1LY
AH3=Di* ( (DOAV/1800.)=.2*ESTL70)
X% 2%CLH
© AHB=RY3
AHS=hH3

X 2 L LR X L D Dt A DL L L Y P LY PP Y L L TP P T P Y P T ¥ ¥ P T PR TR Y Ty P,

LIRPORT PARKING - 1 TO S ARE SAME
PAN= (T1A*TCUR*AS/EB) #DQ

PAN =PANYG
APN=,000001%PAN* (CLA/LA+1,25+1,07%LA)
AP1=hDN%G
. AP2=AP1
i ) AP3=

ana

PSP SRS

a0
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aoon

anann

(e NeNe!

APU=AP1

ADP5=AP1

AIRPORT CURB COSTS

nCAI‘L2A/02A+;3A/03A+T“A/Quh .
ACA=ECAI*TCA%AC*DQ/60.

ACN=.000001¥ACA*CAA

AC13=ECAI*TCA*AC* (DQAV+XN*DOSV1 )/60. :
AC1=.000001%AC13%CAA

AC23=ECAI*TCA%AC* (DQAV+XN*DQSV2 )/60.
AC2=.000001%AC23*CAA

" AC33=ZCAI¥TCAXAC* (DOAV+XN*¥DQSV3 )/60.

AC3=.000001*AC33*CAA
ACUS=UCAI*TCA*AC*DQAV/60,
ACU=,000001*%ACU5%CAA
ACS=ACU

CIRCULATION ROADWAY === AREAS

AN=DQ* 146./RHO+ACA+PAN/NL +750.*GATES

A1=DO* 146./RHO+AC13+PAW/NL +750.%GATES

A2=A1 .

A3=DQO* (81.+65.%G) /JRHO+AC13+PAW/NL +750.*%GATES
AU=DQ* (20 +126.%G) /JRHO+ACUS+PAN/NL +750.*GATES
AS=DQ* G* (20.+146. *G)/KHO+ACUS+PAH/N' +750.*GATES

CIRCULATION ROADWAY =~ COSTS
CRN=,00000 1*DQ*,153%SQRT (AN) *EAC
CR1=,000001*DQ*,153%G*SQRT (A1) *EAC
CR2=CR1
CR3=.000001%DQ*.153*%G*SQRT (A3} *¥EAC
C2u=,000001%DQ*, 153*G*SQRT (AU4) *EAC
C25=,000001*DQ*,153%G*5QRT (A5) *EAC
AIRPORT TZRUMINAL - DOMESTIC
ATYH=,000001%(.5%CLA+CC)* (146. *DTP+1500 *GATES)
ATI=ATY
AT2=ATN
AT3=,000001% (,5#CLA+CC)* ((81.+65.*G) *DTP+1500. *GATES)
AT4=.000001% (. S*CLA+CC)* ( (20.+126.%G) *DTP+1500. *GATES)
ATS=G#ATH
TTLDU=AHN+CRN+APU+ACH+ATN
TTLD1=AH1+CR1+AP 1+ ACT+AT1
TTLD2=AH2+CR2+AP2+AC2+AT2
TPLD3=AH3+CR3+#ADP3+AC3+AT3
TTLDU=AHU4+CRU+APU+ACU+ATY

- TTLDS=AHS+CRS+APS+ACS5+ATS

AIRPORT TERMINAL = INTERNATIONAL
ADDI=(.5%CLA+CC) *73.%DTP*. 000001
TTLIN=TTLDN+ADDI
TTLIT=TTLC1+ADDI
TTLIZ2=TTLD2+ADDI
TTLI3=TTLC3+ADDI
”TLIU-"TLDU+ADDI*G

TTLIS=TTLLCS+ADDI*G
74



nan

(s NeXy]

. 0aaa

[s K NeNe!

Qaoa

SATELLITE SYSTEM COSTS PER TERMINAL

SATN=0.

SAT1=,000001% (132.8+52,8%DS) *DQS
SAT2=.000001% (21600, + (3685.+45, 6%DS) *DQS)
$AT3=,000001%(113374,+500000.%D5+(5057.5+77.7*DS) #0QS)
SATU=.000001% (44550, +U,*DQS%*1,5+42000000.*DS+ (8191,+340,*DS)*LQS)
SAT5=.0000C1% (163800, +4 ,2%DCS**1,5+7C00000.*DS+ (8216.+109. 5%DS)*DQ
15)

TOTAL SYSTEM COSTS =~ ALL OPTIONS v THIS VALUE OF N

CSYSDU=TTLELN

CSYSD1=TTLD1+SAT 1*XN
CSYSD2=T7TLL2+SAT2*XN
CSYSD3I=TTLL3+SAT3%* XN
CSYSDU=TTLCU +SATY*XN

© CSYSD5=TTLDS+SATS*XN

80

CSYSIN=TTLIN
CSYSI1=TTLI14SAT 1%XN
CSYSI2=TTLI2+SAT2%XN
CSYSI3=TTLI3+SAT3%*XN
CSYSI4=TTLIU+SATU®XN
CSYSIS=TTLIS+SATS*XN
CDIP (1) =C5YSI1-CSYSIN
CDI? (2)=C5YSI2-CSYSIN
CDIF(3) =CSYSI3-CSYSIN
CDIF (4)=CSYSIU-CSYSIN
CDIP (5)=CSYSI5-CSYSIN
C57SK=0.
CONTINYE
COMPUTE COST INPELCANCES
DIRECT =--- NO STS =--- DNS
Jzﬁam (C3YSIii-APN~AHN) *CRF/ (ND*TP*Q)
= (R OJA”*CAP+,DUQ*CPK)¥T1A+RNOSAT*CLIﬂ0*(1.-T1h)+1000000 *SED AT
nnu=(o'~cnw+mounvcp«)*T1A+on*cnruo*(1.-T1A)
DIRZCT W®ITH STS =----- DIC (K) '
5A42 AS TNS POR K=1,2,3
DIC (1) =DNN+1000000.* (TTLI1 ~AP1-Al1) *CRP/ (ND*TP*Q)
DIC (2) =DN"+1000000,% (TTLI2 =-AP2~AH2) *CKF/ (ND*TP*Q)
DIC(3) =DNN+1000000,% (TTLL3 =AP 3-AN3) *CRP/ (ND*T D 40) -
DLIC (4) =DUNETO00D00, % (T'ELIN =ADPY=AIK) XCRE/ (NDRTD*QA)
DTC(5) =bUN+1000000, % (TTLLS =AP5=AlUS) *CRI/ (NCXTP*QA)

VIA STS ==--- SIC (K)

ZCSI=725/Q2S+T35/Q3S+TUS/QUS

CCS=AC*CRA* (1.15%CR #T'SC *ECSI)/ (NDATEZ*.6%60.)
PPXS=((CL35/LS+1.2541.07%LS) #AS*CR +85.) *1,15/ (2.5%ND*TDUR)
X = 2.%(((CVI*CRF/ND)+10.*TPZ)* (DS/VS(1)+TL1) /TPZ+(. 14.005%
XQSV (1)) *DS)/QSV (1)

SIC(1)= XP +.02  +1000000.% (TTLI1~AH1-AP1) *CRF/ (250.*TP*Q) +

1 (DD*CAR+TDURXCPK) *T1A + LD*CLINMO* (1=T1A)

XVP=CV2%CRF/ND

XZ7=.1+.005%QSV (2) 75



et ot i b 2

[P

xpu(z.*((xvvoto.vazy~(u5/v5(2)oTLz)«ns*xv*TPZ)/QSV(m
X+ 720, %05V (2) ¥CR/ (NU*DOS) ) /TDPY
SIC(2) =TIS*TDURDPPKS/ED+ (1. =T18) “CCH+ XD
1¢ (OD¥CARSTDURKCLK) *T 1A ¢DD4CLIMNO* (1.~T1A)
X +1000000. * (TTLI2~AH2~AP2) 4CKF/ (250.47p40)
XPT=CR¥ (4 S¥CLS+CC) %104/ (ND*TEZ)
XVP=CV3I*CRF/ND
XF=.14.005%0SV (3)
XWP=CW3%CR/ND ,
XCT=CR*27,5% (40,5%QSV (3) +40.%DQS> (DS/VS (3) +TL3)) /KD
XP=(2.% ((XVDP+10, ®TPZ) * (DS/VS(3) +TL3) +DS*XF*TPZ) /QSV (3)
X+ (2, %XCT+XWP*DS)/DQS)/TPZ
SIC (3)=T1S*TDUR*PPKS/EB+(1,=T15) *CCS+XP+XPT )

+1000000, * (TTLI3~AH3=AP3) *CiT/
1(250. %TD%Q) +

1 (DD*CAR+TDUR*CPK) *T1A+DD*CLINO* (1=T1A)
XPT=((.5*%CLSS+CC) %204, *CR) / (ND*TEZ)

XVP=CVU4*CRF /ND

XF=,1+.005%QSV (4)

XPA=2,% ((XVP+10. *TPZ) * (DS/VS (4) +TLU) +DS*XP*TPZ) /QSV (4)
XCT = (40.5%QSV (4)+U40.*LQS* (DS/VS (4) +TL4) ) *27, 54CR/ND
CWP=CWU4*CR /ND '
XP=(XPA+((2.%XCT+CWP*DS)/DQS)) /TPZ
SCA4=750.%*GATES+DQS* (297.5%G+(20.+126.%G) /RHO)
XSC=.315%SQRT (SCAU)*CR / (ND*TP)

SIC (4) =XPT+XP+XSC+(T1S*TDUR/EB) *BPKS+(1.=T15) *CCS5+

- 1(DD*CAR+TDUR*CPK)*T1A*DD*CLIMO*(1-T1A)

3N

SCA5=750,*G*GATES+DQS* (297.5%G+146 . ¥G /RHO)
XSC=U.23=SCRT (SCAS5) %CR/ (ND*TPZ)

XPT= (.5*CLS+CC) %324 . *CR/ (ND*TPZ)

XCT=CR%*27, 5% (40.5%QSV (5) +40,%DQS* (CS/VS (5) +TL5) ) /ND
XVP=CV5%CRF/ND :
XWP=CWS*CR/ND

XF=.1+.005%QSV (5) .

XP= (2,% ((XVP+10. *TPZ) * (DS /VS(5) +TL5) +DS*XP*TPZ) /QSV (5)
X+ (2.%XCT+XWP*DS) /DQS) /TPZ . ~
SIC (5)= (T 1S*TDUR/EB) *PPKS+(1.=T15) #CCS+XPT+XP +XSC+

1 (DD*CAR+TDUR¥CPK) *T1A+DD*CLINO* (1=T 1A)

DO 311 I=1,5 D

CKS(I) =DNS/SIC(I)

CKD (I)=DXNS/DIC (I)

CONTINUE

RETURN

END

$ENTRY
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APPENDIX B

$J0D PROGRAM READOUTS

¥ oom e e e e BART_ TMQ:.. _SENSITIVITY_PROGRAM ___________________.
C THIS PROGRAM IS FOR USE IN SENSITIVITY ANALYSIS CP A GIVEY =75

C TECHNOLOGY, NUMBER OF TERMINALS, AND LOCATICH TO AMY PAPAXZTZEH

C WITHIN THE DPROGRAM. FOR INSTRUCTIONS ON ITS US5E, PLFLSE SEE THE

C SUPPLIED DOCUMENTATION. COST AND TIMNE IﬂPhDANCES ARE COMPUTED

C BY SUCCYSSIVE ITERATIONS VARYING DEMAND, KEEPING TRAFFPIC IuTil-

C SITIES CONSTANT.

Ckom=

s X2Ke!

10
12

2

3
4

88

D G e G S S G Gh e Y WS S M S N R G T S S AR D G D Gy S G G S S S G S, EE A e e A G T e A - D S S - . D - .

COMMON ALC,ALPHA1, ALPUA2,ALPHA3,ALPUAY,ALPHAS, ALDPIiA6,ALPHBE,ALT,
XEAC,RHO,RHOS T1A,12A T3A,THA, ¢1s T28, z3s T4S,UN,UPL,UPS,
XUS,A,AEP7,AIT(5),81,82,B3,Bb,BS,B&,CA,CAR,CB,CDIF(5),CG,CKD(S),
XCKS (5) ,CL,CLINO,CLS,CPA,CPK,CPS,CRF,CSA,CSS,DA,DAC,D3AR,DD,D2C(5),
%XD#AX,DNS,DPHA,DR,DRS,DS,DSS,DHA,DWS,ESTL70,G,GANMA,HUB(20) ,TCBT,
XI1p7,1P8,K,ML,N,NGAT7,0AA,Q0,0S,QSV (5),QV,RB,RP,SIC(5),SIT(5),58%52,
XT?,TAIR(S),TB,TC,TCS,TDUR,TKT(S),TNN,TPHP?O,TPHPQO,VA,VAC,VD,VS(5)
X,¥%a,XS,2AT,2EB,2EC,2EP (S5) ,2EG,2ZEP(5),2IP(5),20P (5),20P (5)
X,ALPHAT7 ,ALPHA8, ALPHA9,B7,B8,B9,CPMS, RNOSAT
X,TP,CYCLE,LINIT,CSYSIN
X +AC,AS,CAAr,CC,CLA,CLY,CLSS,CR
X,Cv1,Cv2,CV3,CV4,CV5,CH3,CW4,CWS5,EB,Q2A,03A,Q04A,025,Q03S5,Q4S,7CA,
X TLY,TL2,TL3,TL4,TLS5,TPZ, L3, LS,NCITY,ND,NL, TSC
DIMENSION VAL(5), VRT(5), GAIN(5)
REAL ML ' .
INTEGER CYCLE

READ AND WRITE INPUT DATA

- —— - - D D - - S D S Y P D . - - - . -

FORMAT (15X, 13HSERVICE AREA=,#7.2,5X,24HCBD TO AIRPORT DISTAXNCE=
XF5.2,5X,27HACCESS HIGHWAY LANES, 1970=,F3. 1//)

FORNAT (2X,10F12.4/)

FORMAT (12X%,20A1,5%,33HPEAK HOURLY pAssachRs --. 1970=,F7.2,5%,
X511990=, ¥7.1, SX
X21HAIRPORT ACCESS TRIPS=,E8.,2)

FORMAT (2X,9F12.4/)

PORMAT (2X,8F12.4/)

FORMAT (B?10.5)

FORMAT (5F10.5)

FORMAT (2013)

FORMAT (7X,10(I3, 9%),3X/)

FORMAT  (9X,1HK, 11X,2HLA, 8X,5HLINIT,. 11X,2HLS, 10X,1HX, 10
XX,2HND, 10X,2HNL)

FORMAT (8I10)

PORMAT (/2X,10F12.4)

FORMAT (8X,I3,3X,9F12.4)

PORMAT (20A 1,F11.2,3F10.2)

FORMKAT (37X,'SATELLITE TERMINAL SYSTEM SENSITIVITY ANALYSIS')

FORMAT (20)(' 8 Q1 2k 2k e ale ok 250 2k 30 o aeoje A ke 2 3 %6 3k a0 3 ol 2 oK N6k kK e ol A a6 e e i e age Fo ke A K K 36 < N0 A A kK
X***n:***#**#*#k****#***********//)

FORMAT (I4,F7.3,314)

’

231 FORMAT (56X, QHDATA/)
232 FORMAT (///52X,11HEND CF CATA//)
400 FORMAT (9X,3HALC,8X,6HALPHA1,6X,6HALPHA2,6X,6HALPHAS, 6X,6HALPHAL,

X6X, 6HALPHAS,6X,6HALPHAG6,6X,6HALPHAT,6X, 6HANLPHAB,6X,6HALPHAY)

410 PORMAT (9X,3HALT,9X,2H81,10X,2HBZ,10X,2HB3,10%,2484,10X,2HBS5,

X10X,2HB6,10X,2HB7, 10X,2HB8,10X,21B9)

420 PORMAT (BX,6HALPHBE,8X,2HEB,9X,3HECA,SX,3HECS,9X,3HEAC,9X,3IHRHO,

X9X, 4HRHOS, €X,3HUPA,9X,3HUPS,8X,2HUA)’

430 PORMAT (9X,2HUS, 10X,3HT1A,9X,3HT2A,9%X,3HT3A,9%X,3HT4A, 9% ,3HT1s,

X9X,3HT2S, 9X,3HT3S,9X,3HT4S,9X, 3HCRF)
77



e P o A i eI A st e 5 e R

440 FORMAT (10X,1HA,10X,2HAC, 10X, ZUCA 10X, 34CAk, 9L, 2HCE,10%, 2HCC,
X10Xx,2lce, 1C0x, UHCKSI 8x, ZHCL 10X 3HLLA)

450 FORHAT (9X,JHCLINO 7X JHLLW 9%, 3HCL“,9K 41ucLss,8x,
X3HCPA, 10X, 31HCPS, 9X, 2HCR,10X 3HCSA,9X 3HC5S,8X,3HCY1)

U460 FORMAT (ux,3ucv2,9x,3ucv3,9x,3ucvu,9x,3ncvs,9x,3ucw3,9x,3ucwu, N

X9X,30CHS, 10X, 3UDAC,9X ,UHDMAX ,8X, 4HCPYUS)

470 FORMAT (9X,31IDRS,9X, 31IDSS,9X, 31IDHA,9X,3HDNS,8X, bilDBAK, 104, 2H4L, 10X
X,2HOV,9X, 3HOAA, 10X, 2HRB, 10X, 2HRE)

480 FORMAT (9X,207TB,10X,2HTC, 10X, 3HTCA,9X,3HTCS, 9%, 4HTDUR, &X,
X4HTKTI, 9X, 3HTLT,9X,34TL2,9%,3HTL3, 9%, 3l TLY) _

490 FORMAT (10X,3HTLS,8X,24TP, 10X, 3HTPZ,9X,2HVA,10X,3HVAC,9X,2HVD,
X10X,2HXA,10X,2HXS)

501 FORMAT (1H1)

510 PORMAT (B8X,6HQSV(1),6%,6HQSV (2),6X,6HQSV (3),6X,6HCSV (4),6%, 64Q5V (5
X),7X,5HVS (1) ,7X,5HVS (2),7X, 5HVS (3) , 7X, 5HVS (&) , 7X, 5HVS (5))

520 FORXAT (10X,1HX, 9X,6HZEP (K),6X,6HZIP (K),6X,6HZOP (K),6X,
X6KZUP (K) ,6X,6HZAT (K) ,8X,3HZEB,9X, 3HZEC, 7X,6lZEP (K),8X,3HZEG)

660 FORMAT (20X,80HM*kkxikukionksorxskiokiokiokakokk =k P THE ITMPEDANCE SUMYARY
x**#**********************#***/)

709 FORMAT (30X,S3HTHIS IS A HYPOTHETICAL EXAKPLE PCR HODEL TESTING OY
XLY///) -

EAD (5,10) ALAMDA,ALC,ALT, ALPHEE,UPA,UPS,UA,US,T1A,T2A,734,
XT4A,T1S,72¢,T3S,T4S, RHO ,RHOS,ECA,ECS,EAC,A, CA,CAR,CB,CG,CKSI,CL,
xCLxmo,CLs,co,cpn,cpK,cps.caf,csa,css,nac,nnnx,na,npuA,DPns,nas,
XDSS,DWA,D4S,DBAR,ML,QV,  QAA, RP,RB,XA,XS,T3,TC,TCS, TDUR,TKTI,
XVA,VAC,VD,ALPHA1,ALPHA2,ALPHAS3, ALPHAG, ALPHAS, ALPHA6,ALPHAT, ALPHAS,
XALPHAS,B1,B2,B3,B4,B5,B6,87,B3,89,TP

READ (5,10) AC,AS,CAa,CC,CLL,CLY,CLSS,CR
X,cv1,Cv2,CV3,CV4,CV5,CW3,CW4 ,CW5,BE,Q23, osa,qun,qzs Q3s,048,7Ca,
XTsCc ,7r1,TL2,TL3,TL4,TLS,TPZ

READ (5,17) LA,LS,ND,NL

READ (5,14) K,N

READ (5,14) LIMIT

READ (5,12) (QSV (I),I=1,5)

READ (5,12) (VS(I),I=1,5)

" po 13 J=1,%

13 READ (5,12)ZEP(J), zxp(a),zopzs),zupza),baw ZEB,2BC,ZEF (J) ,2EG
WRITE (6,501) o
WRITE (6,709) :

WRITZ (6,231)

WRITE (6,400)

WRITE (6,3) ALC,ALPHA1,ALPHA2,ALPHA3,ALPHA4,ALPHAS,ALPHAG6,ALPHAT,
XALPHA8,ALPHAS

WRITE (6,410)

WRITE (6,3) ALT,B1, BZ B3,B4,85,B6, B7,B8,B9

WRITE (6,420)

WRITE (6,3) ALPHBE,EB ,ECA,ECS,EAC,RHO,RHOS,UPA,UPS, UA
WRITE (6,U420)
WRITE (6,3) Us,T1A,T2A,T3A,T4A,T1S, T2S ,T3S,Tu4S,CRF

WRITZ (6,440)

WRITE (6,3) A,AC,CA,CAR,CB,CC,CG, CKSI,CL,CLA

WRITE (6,450)

WRITE (6,3) CLIMO,CLY,CLS,CLSS,CPA,CPS,CR,CSA,CSS,CV1
WRITE (6,460)

WRITE {(6,3) CvV2,CV3,CV4,CV5,CW3,CW4,CWS,DAC,DMAX,DPMS
YRITE (6,470)

WRITE (6,3) DRS,DSS,DWA,DWS,DBAR,4L,QV,QAA,RB,RP
WRITE (6,480)

WRITE (6,3) TB,TC,TCA,?7CS,TDUR,TKTI,TL1,TL2,TL3,TLU
WRITE (6,490) .
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GAIN (K)=TP*QO*VAL(K) /4000
VRT (K) =GAIN (K) / (CDIF (K) *CRF)
OUTPUT RESULTS
WRITE (6,44) :
4RITE (6,180) K,N,G,AIT(K),SIT(K), VRT(K)
WRITZ (6,190) CSYSIN,CDIF (K),VAL (K)
WRITE (6,44)

180 FORMAT (1X,2HK=,I2,4X,2HN=,T2,4%X,2H6=,P4.2,4X,19HDIRECT ACCESS TI
XS=,F6.2,4X,22HSATELLITE ACCESS TIME=,F6.2,4%,22HBENEFIT TO COST XA
XT10=,78. 1/) '

190 FORMAT (4X,21HCAPITAL COST, NO STS=,F10.4,4X,20HADDITIONAL COST FO
XR STS=,F8.2,4X, 23HUSER COST CIPPERENTIAL=,P6.2//)

200 CONTIWUE

502 FORMAT (/////////7/////7)

STOP
END

v
ba

SUBROUTINE STAB

A PROGRAM 10 CALCULATE G AND GAMMA

COMMON ALC,ALPHAY,ALPHA2, ALPHA3,ALPHAY,ALPHAS,ALPHA6,ALPHBE,ALT,
XEAC,RHO,RUOS,T1A,T2A,T3A,T4A,T1S,T2S,T3S,T4S, VA, UPA,UPS,
XUs,A,AEP7,AIT(5),B1,D2,B3,84,B85,B86,CA,CAR,CB,CDI? (5) ,CG,CKD (5),
XCXs (5) ,CL,CLINO,CLS,CPA,CPK,CPS,CRF,CSA,CSS, DA, DAC, DBAR,DD, DIC(S),
XDWAY,DNS,DPYA, DR, DRS, DS, DSS,CHA,DHS,ESTL70,G, GAKMA,HUB (20) , ICBL,
XI197,1P8,K,%L,N,NGAT7,0AA,00,0S5,0SV (5),0V,R3,RP,SIC(5),SIT(5),S%SA,
XT7,TAIR(5),T8,TC, TCS, TDUR, TKT (5) , TNN, TPHP70,TPHP90,VA,VAC, VD, VS (5)
X,XA,XS,ZAT,2EB,2EC,2EF (5) ,2EG,ZEP (5),ZIP (5) ,20P (5) ,ZUP (5)
X,ALPHA7,ALPHA8,ALPHA9,B7,B8,B9,0PHS, RNOSAT
X,TP,CYCLE,LIMIT,CSYSIN

X +AC,AS5,CAA,CC,CLA,CLN,CLSS,CR
Xx,cvi,cv2,Ccv3,CvV4,CV5,CHW3,CH4,CHS5,EB,Q2A,03A,04A,025,035,Q45,TCaA,
X TL1,7L2,TL3,TL4,TLS,TPZ, - LA, LS,NCITY,ND,NL :
INTEGER CYCLE

REAL ML

GAMﬂA Te=1.7(1%. #% (TRT (K) %%ALT) % (CKS (K) #¥ALC) )
= (1. +GANNARN) / (N+1.)

RETURN

END

SUBROUTINE TIME

A PROSRAM TO EVALUATE SATELLITE TERMLNAL SYSTEM TIME IMPEDANCES

ASSUME THRCUGHOUT THAT WALKING VELOCITY 3.5 FPS

DIYENSION ¢(5), TS3(5),TSM(5),TAT(5),TS5(5),TS6(5),TS8(5),TS22(5)

DIMENSION TS23(5), TWC(S), TS24 (5),TSONE(5),TSTHO (5),TS4(5)

DIMENSION TAONE(S5) ,TATWO(5),TA2(5), TA3(S5),TAS (5),TA26(5)

CO440:% ALC,ALPHA1,ALPHA2, ALPHA3,ALPHAU, ALPHAS, ALDHAG ,ALPHBE,ALT,
YEAC,RilO,PHOS,T1A,T2A,T3A,TUA,T1S,T25,T3S,T4S,UA,UPA,UPS,
XY3,A,AEP7,ATT (5),81,B2,83,B4,B5,86,CA,CAR,CB,CDIF (5),CG,CKD(5),
XC¥s (5) ,CL,CLINKO,CLS,CPA,CPK,CPS,CRF,CSA,CSS, DA, DAC, DBAR, DD, DIC (5),
YDX¥AX,DNS,DPHA, DR, DRS, DS, DSS,DWA,CHS,ESTL70,G, GAMMA, HUB (20) ,ICBC,
XLe7,1p8,%,H8L, N8, NGAT7,0MA,0QQ,0QS,0SV (5),QV, kB, RDP,SIC(S),SIT(5),5454,

. LT7,7ThT2(5) ,78,TC,TCS,TDUR,TKT (5) ,TNW,TPHPT0,TPIIP90,VA,VAC,VE, VS(5)

X,XA,ZS,ZBT,ZHD,ZEC,ZEF(5y§Z£G,ZBP(5),ZIP(S),ZOP(S),ZUP(S)



WRITE (6,6) TLS,TP,TPZ,VA,VAC,VD,XA,X3
HRITE (6,16)
WRITE (6,15) K,LA,LINIT,LS,N,ND,NL ‘ _
WRITE (6,510) :
%RITE (6,18) (QSV(I),I=1,5), (VS(I),I=1,5)
WRITE (6,520)
DO 90 J=1,5
90 WRITZ (6,22) J,2EP(J),ZIP(J),Z0P (J),2UP(J),ZAT,2EB,2EC,ZE7 (J),ZEG
WRITE (6,232)

R C ------------------------ D D S R TR D R D D R D D R D S G D D D D - R - -
, C READ DATA FOR A SPECIFIC CITY
B et e DL e L e e eccccm e
: READ(5,33)(HUB(J), J=1,20) ,TP4P70, TPHPY90, SMSA,ESTL7O
i READ(5,88) XGAT7,AEPT7, IP? IPB ICED
|C =eeeeecccccccccccescccccccccec e e e e e L LS
: C CALCULATHE MARKET
1 C W emeeerccccsecacasss - an - . - - - - - s - - W e - - - . o - - - - -
| 00=RHO*TPHPIO/2,
{ CBD=YCBD '
i DS=ALANDA®ICBD
! S#SA=SMSA/2.
i C**#** ----------------- - - - - . - - - - - - - - - - - - - - - - - - - - - ae -
| CHMAMRm m e m e e e c————— ————————— cececc e ———- - e mccccccccee e —~—— .
i C INSERT LOOP AT THIS POINT TO VARY THE PARAMETER DESIRED. THE LOOP
;c LIMIT SHOULD BE STATEMENT NUMBER 200.
! DO 200 15=1,3
] QSV (4)=10*I5
} (o 2 2 3 2 D bt Tt - - - - - - - - - - -
| ol 3 1T PP ——recea- - ——— - crcccccccceccce - cee-— -———
] WRITE (6,501)
WRITE (6,43)
WRITE (6,04)
WRITE (6,800) QSV(K)
-1 800 POR¥AT (45X, 14HVEHICLE SIZE =,F5.1,1X,10HPASSENGERS)
; WRITZ (6,4) (HUR(J),J=1,20),TPHPT70,TPHPI0,0Q0 :
ARITZ (6,2) SMSA,DS,ESTL7O
: WRITE (6,560)
i C  wemrcceccecccece- - v o " - - - - s - - - - P - - - - - - - . . . .- —— - - - - - - - - - - - - -
gc 32314 CYCLING
C ---------------- - - e D e D - - - - - - . o e - . - - - - - - - EYT T ey Y - e

CYCLZ=0.,
TKT (K) =TKTI
CKS (K) =C4S1I
110 CALL STAB
IP (6-0.95) 111,111,200
111 ¢5=00% (1-G) /N
CALL TINE
CALL CO3T
CYCLE=CYCLE+1,
I? (CYCLE.LE.LIMIT) GO TO 110

C ——————————————————— - an an w» o = o o= - an e e a» an e e o - T ey - e e e - - - -
[~ LINIT IS THE NUMBER OF ITERATIONS PERFORMED. EXPERIENCE HAS SHOWN
C CONVERGENCE TO FOUR DECIHAL PLACES CONSISTARTIY WITH LIMIT = 5

C ---------------- D D D DR P Y D D D D D D D D D D e D P G WD D T D D D WD D D n e A DD D e e

300 CONTINUZ

C ------ L T T - e > D = - - o - - - - - Smomomoe - s e - - - an e e e e oo - e an ey a» @ o -
C " CALCULATE VALUZ

c ---------- - O e ov A Gy E> w» w» D - e - ar et an e w» @ oo @ e wn o D D D - D D D G S DD G D D S e W s e

. VAL (K) =CC* (ThN=(G*AIT (K) + (1.=G) *SIT(K)))/60.+DNS= (G¥DIC (K) + (1.=G) *
: XSIC(K)) 80
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X, NLPUAT, ALDUAR, ALPHAY, D7, B8,B9,DPKS, KNOSAT
X,TP,CYCLE,LIKIT,CSYSIN
X ,AC,AS,ChA,CC,CLA,CLE,CL5E,CE
X,Cv1,Ccv2,CV3,CV4,CV5,CH3,CWL,CHS,EB,Q2A,Q3A,Q44,025,G35,G4S5,7CH,
X TL1,T12,TL3,TL4,TLS,TPZ, LA, LS,NCITY,¥D,NL

INTEGER CYCLE

REAL ML

XN=N

INITIALIZE VALUES

IF (K=4)10,11,11

10 Q(K)=QQ

GO TO 12

11 0(X) =Q0x*G

12

100
101

80

CONTINUE

PATH ONE TAONE TO THE AIRPGRT, DIRZCT
DA=2*SQRT(G*SHSA/3.14159) /3.

RNOSAT=2%SQRT (SHSA/3.14159) /3,

TA1=60%DA/VA

ZOT=CA*EAC/0 (K)

DAC1=ANIN1(1.0,2Z0T)

ZAP= (B1+ZEP (K)) **ALPHA1

DAC2=AMAX1(1.0,ZAPD)

TA2(K)=60% { (DAC/ (VAC*DAC1)) +DAC2/CA)

AZAP=(B2+Z TP (K)) **ALPHA2

TPKA= (60/UA) ¥AMAX1 (1.0,4ZAP) +1. 0+, 00208% (XA+DR) +.0048%D¥
€.00278*DPMA

ZA= (B3+Z0P (K) ) **ALPHA3

TCTA=TC*AMAX1{1.0,2ZA)

TA3 (K) =T1A*TPKA+ (1-T1A)*TCTA

TA4=.00238% (DBAR+DHAYX)

ZAA= (B4+ZUP (K)) **ALPHAL

TAS5 (K) =AMAX1(1.,ZAA) JUPA

TA6=5+.3%D}

TAT=1/ (ML*CL)

TAB= (2.+0QV) /(2.%CG)

TAONE (K) = TA1+TA2(K)+TA3(K)+1nu+TA5(K)+TA6+TA7+TAa

PATH TWO TATHO FROM THE AIRPORT, DIRECT

TA21=QV/ (4. ¥ML¥CL)

TA22=QV* (. 5% (1/RB=1/RP)+RB/ (6%RP*%2) ) *ALPHBE

TA23=TAlU

TA24=,00238%T1A%DWA -
ALPHAB=T2A/ (T2A+T3A+T4A)

TCHWA=.5%TB*¥ALPHAB+TC* (1-ALPHAB)

TA25=TPKA*TIA+TCHA® (1.-T1A)

PA26 (K) =TA 2 (K)

Ta27=TA1 .

TATHO (K) =TA21+TA22+4TA23+TA24+TA25+TA26 (K) +TA27

- (S D an P T D D D ) - . . - .

PATH THREE TSONE T0 THE AIRECRT VIA STS

DD=2%SQRT ( (1.=G) *SHSA/ (N*3.14159)) /3.

TS1=60%DD/VD -

ZAB= (B7+ZAT) ¥*ALPHAY

TPKS=60/US*AMAX1 (1.0,2AB) +1. o+.oozoe*xs+ 0048*DWS+,.00278%DPYS
81
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132

©133

134

160

165
170

LW (NN e21EN) «SALPHAH

TCTH-PCHAMAX Y (1.0,41)

TH2 = TIS*TPKSe (1=-T1S)*TCTS

TSI (1) =0.0

T53(2) =

TS3(3)=0.0

2C= (DY +ZEC) **ALPHAY

TS3(U4)=AMAX1(1.0,2C)/UPS

1S3 (5) =TS3 (4)

TSW=5+0.3%CD

ZD=30*QSV (K) /QS

2ZE=QSV (K) /CLS

TSL=ANAXY (2D, 2E)

IV (K-3) 132,132,133

TSM (K)=60.*DS/VS {K) +TA2 (K)

GO TO 134

TSH (K)=60.%DS/VS (K)

TAT (1)=TCTA+TAY

TAT (2)=TAT (1) -

TAT(3) =TAT(1)

TAT (5)=0.0

DWS=D¥AX-DBAR

TAT (4)=0.5%QSV (4) /CLS+DWS/210

TSY (K) =TSH+TSL+TSH (K) +TAT (X)
F= (B5+ZEF (K) ) %*ALPHAS

TS5 (1) =A¥AX1(%.,2F)/UPS

TSS (2)=TS5 (1)

TS5 (3)=TS5(1)

TS5 (4)=0.0

TS5 (5)=0.0

TS6 (K) =3*% (€=K)

TS7=TA7

TS8 (K) =TA8

758(5)=2.0

TSONE (K) =TS1+TS2 +Ts3(x)+Tsu(x)+155(x)+T5o(x)+T57+mss(x)

- PATH POUR TSTWO  FROM THE AIZPORT VIA STS

TS21=TA21

TS22(K) =TA 22

522 (5)=0.C

TS23 (K) =TA23

TS23 (4) = (DMAX=-DBAR) *.00238 .

TS23(5)=0.C : ’
THC (K) =TS6 (K) :

TST=TSL+DSS/210. »

TS24 (K) =TWC (K) +TSL+TSH (K) +TST

TS25=QV* (1-G) *ALPHBE/ (2*N*CB)

2G= (B6+ZEG) **ALPHA6

TRS= (60/0S)*AMAXT (1.,2G)+1.+, 00208*(XS+DRS)+ 0048%*DWS+.00278%

‘"CDPUS

ABS=T2S/ (12S+T35+T4S)

TCWS= (TB*ABS) /2+TC* (1~ABS)

TS26=TRE*T15+TCHS* (1-T1S)

TS27=60%DC/VD

TSTHO (K) = 1521+T522(K)+T523(K)+T52u(K)+T525+T826+T527

- v an e ah Gp D S AT D D D D D D N ) D D AR w8 G WD WD D -~ -y i anen aven - - -

AIT(x)-0.50v(raou£(x)+ramu0(x))
. 82
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270
280
670
680

FORMAT (47X,25HTINE INPEDANCE CONPONENTS)

FORMAT (26X, 7l-=m=mu ¢ 13X, TH===mm== 13X, Tl==m === 213X, TH=mm=m=m )
PORMAT (29X,2HTO,17X,4HFROM,17X,2HTO, 17X, 4HFRCH)

POR’MAT (35X,6HDIRECT,35X,THVIA STS)

WRITE (6,240) TNN

WRITE (6,270)

WRITE (6,680)

RPITE (6,670)

WRITE(6,210) TA1,TA21,TS1,TS21,TA2(K),TA22,TS2  ,TS22 (K),TA3 (K),"
XA23, 1S3 (K) ,TS23 (K) ,TAL,TA2U,TS4 (K) , TS24 (K) ,TAS (K) , TA25,TS5 (K) , TS2°
X,TA6 , TA26 () ,TS6 (K) » TS26, TAT, TA27, 157, T527

WRITE (6,220) TA8,TS8 (K)

WRITE (6,280)

WRITE(6,25C) TAONE(K),TATWO (K) ,TSONE (K) ,TSTWO (K)

WRITE (6,260) TAIR(K),TKT (K)

1000 CONTINUE

RETURN
END °

SUBROUTINE COST

A PROGRAM T0O EVALUATE SATELLITE TERMINAL SYSTEM COST IMPEDANCES
COMMON ALC,ALPHA1,ALPHA2, ALPUA3,ALPHAY, ALPHAS,ALPHAG,ALPIBE,ALT,
YEAC,PH0,RHOS,T1A,T2A,T3A, T4A, T1S,T25, T3S, T4S, UA, UPA,UPS,
XUS, h,ATP7, AL (5) ,B1, B2, B3, B4, B5,B6,Ch, CAR,CB,CDIF (5) ,CGyCKD (5) ,
%CK5 (5) ,CL, CLINO,CLS »CPA,CPK, CPS, CRF,CSA,CSS, DA, DAC, DBAR, DD, DIC (5),
XD4AY,DNS,DPHA,DR,DRS,DS,DSS, DWA,DWS,ESTL70,G,GANMA,HUB (20) ,ICDLC,
X1p7,IP8,K, ML, N, NGAT?,QAA,QQ,0QS,0QSV (5) ,QV, RB,RP, SIC (5) ,SIT(5),SHSA,
XT7,TAIR(5),T3,TC,TCS,TDUR, TKT (5) ,TNN,TPHP70,TPHP90,VA,VAC,VD,VS (5]
X, XA, XS, 2AT ,ZE2,2EC, Z2F (5) ZEG, ZEP (5) ,2IP (5) ,ZOP (5) ,20P (5)
X.ALPHA7,ALBHAS, ALPHAD,B7, B8, BI, LPHS , RNOSAT
X,TP,CYCLE, LI®TT,CSYSIN

X +AC,AS,CRA,CC,CLA,CLM,CLSS,CR
X,Cv1i,Ccv2,Cv3,CV4,CV5,CH3,CW4,CH5,EB,Q2A,03A,04A,025,03S,Q45S,TCa,
X ?.1,712,713,TL4,TLS,TPZ, LA, LS, NCITY,ND,NL, TSC
INTEGER CYCLE

REAL #L

XH=N

G 0 > D T > D D D D D - - =D A . S P D - . - - - - o P T T = — " > - - -

AIRPORT COST FOR THIS N, NUMBER OF SATELLI*ES

AFP9=6.%AEP7 o
AOP27=1P7

hOEB3=1pP8

GATET=NGATT

AODPI=1,5%7ACPB

GATES= (G % (GATET=2.) +2, )*AOPQ*AEP7/(AOP7“AEP9)
GATES=GATE9~-GATE?

- O T e - D e Gt D D D D D D D P D D S AR D DR D G D D D D T D D D D an D D D D S D ED N ED WD W

CO¥PUTE BASIC FLOHS

0=00

OR=0%6

DTP=TPIPIO-TPHPTO

DO=RHO* (TPHPIO=-TPHDPT0) /2.
DCV=DQ/EAC 83



SIT (K)=0.5C* (TSONE (K) +TSTHC(K) )

COMPUTE IMPEDANCE FOR THE NO SATELLITE CASE

2 kOl O R R N O A8 O 0 K R KON 3 ok oh 908 ok oK 3 o 32 3 K 0 R A ok e K e K X K
C ALTHOUGH THIS IS NOT DOCUMENTED IN REFERENCE 1 (SNZLL, J.E, "A FIRST
C APPROXIMATION SATELLITE TEZRMINAL SYSTEM EVALUATION MCDEL," FEPORT

C FAA-AV-71-1, MARCH, 1971), EREFTEREHNCE TO PAGES 45 THROUGH 63 ¥ILL

C SHOW THE UNDZRLYING LOGIC. THE FOLLOWING EXPLAINS EACH COMEONENT

Cc

TIME IMPEDANCE TO THE AIRPORT: TNI
ACCESS TO THE AIRPCRT 60*RNOSAT/VA
AIRPORT CIRCULATION DAC/ (VAC*DNN1)+DN23/CA
CURB TRANSFEZR OR PARKING TIME TI1A*TIP3+(1-T1A)*DN22
AIRPORT WALKING TIME TAY
AIRPORT PROCESSING TIME AMAX1(1.,SN5)/UPA
AIRCRAFT LOALING TIME TA7
PREDEPARTURE INGRESSION LOSS TASB

C
of
Cc
Cc
of
of
of
of
:C . e e e e m— e e s e—e—- e esesceeee- e ntuindadeded
C TIME IMPEDANCE FROM THE AIRKPORT: TN2
Cc AIRCRAFT UNLCADING TIME TA21
Cc BAGGAGE CLAIM TIME TA22 '
Cc AIRPORT WALKING TIME TA4
Cc . TRANSFER TIME TO PARKING OR CURB LOADING TAZ24
Cc ' TIME T0 RECOVER AUTO OR CURB WAITING T1A*TP3+(1=-T1A)*TCRA
Cc AIRPORT CIRCULATION DAC/ (VRC*DNN1)+DN23/CA
Cc CESTINATION ACCESS TIME 60%RNOSAT/VA
C************ﬁ***************************************##***#**************#
DN1=CA*EAC/QQ
DNN1=ANIN1 (1.,DN1)
DN3P=(B24ZIP (1)) **ALPHA2
TP3= (60/UA) *AMAX1 (1.0,DN3P) 4+1.0+,00208% (XA+DR) +.0048*DWA+
C.00278%ppHA
DN2=(B3+ZOF (1)) **ALPHA3
DN22=TC*AMAX1(1.,D¥N2)
DNG4= (B14ZEP (1)) **ALPHA 1
D¥23=31%3¥1(1.0,DN4)
DX 5= (344+ZUP (1)) **ALPHAL
TN1=60.*RHCSAT/VA+60. *((DAC/(VAC*DNN1))+DV23/CA)+T1A*T93+(1.-T1A)*
XDN22+Tal+AlAY 1 (1. ,DN5) /JUPA+5. 4, 3*RNOSAT+TAT+TAS
TNZ“TAZ1+TA22+TA“+TA2Q6T1A*TP3+(1.-T1A)*TCHA+6O *((DAC/(VAC*DNN1))
X+DN23/CA) +60.*RNOSAT/ VA
THU= (TH14TN2) /2.
COMPITE IMEECLAKCE RATICS
LI\ID(")-.HN/I\IG(K) o
TKT (K) =TNN/SIT (K)
IP (CYCLE.EQ.LIMIT) GO TO 998
© GO TO 1000
998 COHTINUYK

aaa

ot ian ¢ i

€ mmemmccacccccccee-a cememene—— et e L L L P P e -—-
C ouTPIT
C ------------------ - D 0 o S A TR D S P G G AP O D WP BN ED R SR D T M G MY S D S U ST GO G G G D ab G G D @D TR ER 0P TP @y ap
210 PORMAT(13%,4P20.4)
220 PORMAT(13%,r20.4,20X,P20.4)

240 PONMAT (U2X,28HTIME IMPEDANCE WITHOUT STS =,F9.4/)

290 POKMAT (34X,10HIMPEDANCES,UP20.4/)

,260 PORMAT (24%,21HTIME IMPEDANCE RATIOS,11X,7HDIRECT:,F7.4,10X%,

" XBHVIA $7S:,27.4/) 84
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nao

i+ o et ot B s e S

ana

aaan

naa

DOA=G*DQ
DQAV=5%DQV
DQS=((1.-G)/XN)*DQ
DQSV1=DQS/QSV (1)

- DQSV2=DQS/QSV(2)

DQSV3=DQS/0SV (3)
DQSVU=DQS/CSY (4)
DQS V5= DQS/QSV(S)

ACCESS HIGHWAY COSTS

- s D . - - VD S A D YD D AR S W P W b am e eras

AUN=RNOSAT* ((DQV/1800.)=. 2*¥ESTL70)
X*2%C LN
AH1=DA®( ( (DOAV+XN*DQSV1) /1800.)~=. 2¥ESTL70)
X* 2% CLY
AH2=DA % ( ( (COAV+XN*DQSV2) /1800, )= 2*ESTL70)
X*2%CLY
AH3=DA* ((DQAV/1800.) -« 2*ESTL70)
X*2%CLM
AHU=AH3
AHS=AH3

AIRPORT PARKING - 1 TO 5 ARE SANME

. —— G G S S Y D D G D D PR PP S WA WP T e S S G ) e

PAN=(T1A*TDUR*AS/EB) *DQ
PAd PAR*G
Pl=.000001%PAN* (CLA/LA+1, 25+1 07%LA)

Abl APU%G

AP2=pP1

AP3=A°1

APU=AP1

APS5=AP1

AIRPORT CUEZ2 COSTS -

- e o - — - — - - - -

ECAI=T2A/Q2A+T33/Q3A+THA/QlA
ACA=ECAI*TCA*AC*DQ/60.
ACN=,000001*ACA*CAA '
AC13~’CAI*”CA*AC*(DQA*XN*DQS)/GO.
AC1=.000001%ACT13*CAA

AC2=AC1

AC3=AC1

ACUS5=SCAI*TCA*AC*DQA/60,
ACu=,000001*%ACUS*CAA

ACS5=nCU

CIRCULATION ROADWAY ~== AREAS

AN=DQ* 146./RHO+ACA+PAN/NL +750.%GATES
A1=DQ* 146./RHO+AC134PAY/NL +750.*GATES
A2=A1

A3=DQ* (81.+65.%G) JRHO+ACT13+PAW/NL +750.%GATES
AU=DQ* (20.+146,%G) /RHO+ACUS+PAN/NL +750.*GATES
AS= DQ* G* (20. +1u6 *G)/RHO+ACQ5+PAH/VL +750.*GAT£S

CI?CULA;IOJ ROADNAY -= COSTS

l‘—.000001*DQ* “19*50.(’7‘()\N)*EAC
cri= «000001*DO*, U 19%G*SQRT (A1) *EAC
Cit2=CR1 85




(2 ¥ eXg)

aano ano

noaon

CR3=,000001%D0*.419%G*SORT (A3) ¥EAC
CRU=,000001*DQ*.419%G*SQRT (A4) *EAC
CR 5=, 000001*00* U19*G*SQPT(AS)*BAC

AIRPORT TEUMINAL = DOMESTIC )

------- L L L X I I e e R L L L L L I E Y T per y r ey

ATN~.000001*(..*LLAoLL)*(1uo.*qu«1 Y0 *GATED)
AT1SATN

AT2=ATN

AT3=,0000071%(,S*CLA+CC) % ((81.+65.%G) *DTP+1500.%GATES)

AT4=.,00000 1% (. S*CLA+CC)* ( (20, +1264%G) ¥DTR+1500. ¥GATES)
ATS=G*ATN

. TTLDN=AHN+CRN+APN+ACN+ATN

TTLDI1=AUT+CRI+APT+ACT+ATI
TTLD2=AH24CR2+ NP2+ AC2+AT2
TTLD3=AH3+CR3+AP3I+AC3+AT3
TTLDU=AHU+CRU+APU+ACU+ATY
TTLDS“AH5+CR5+AP5*AC5+AT5

AIRPORT TLRMINAL - INTERNATIONAL

- o e G S e - - P AR G S D G D D G PGP D D D G P G P D D G o D AP D G G G G S G D D A AP S P P e

ADDI-(.J*CLA+CC)*73.*DTP*.000001
TTLIN=TTLCN+ADDI
TTLIT=TTLD1+ADDI
TTLI2=TTLCU2+ALCDI
TTLI3=TTLD3+ADDI
TTLIU=TTLCU+ADDI*G
TTLIS5=TTLDS5+ADDI*G

SATELLITE SYSTEM COSTS PER TERMINAL

SATN=0,

" SAT1=,000001% (132.8+52, 8%DS) *DQS

SAT2=,0000C1%{21600,+ (3685.+45.6%DS)*DQS) '
SAT3=,000001%(113374.+500000.*DS+ (5057.5+77.7%DS) *IQS)
SATU=,000001% (44550, +44.%DQS**1,5+2000000.*DS+(8191,+340.*DS)*DQS)
SATS=.000001%({163800.+4.2%DQS**1,5+7000000, *DS+ (8216.+1C9.5%DS) *D

15)

- —— . S S Sh A D D P D D G e A D D D T - - W - e TS P - - - . -

TOTAL SYSTEY COSTS - ALL OPTIONS , THIS VALUE C? X
CSYSDN=TTLLN
CSYSD1=TTLL1+SAT1*XYN
CSYSD2=TTLD2+SAT2%XN
CSYSD3=TTLL3+SAT3*XN
CSYSDU=TTLDU+SATL*XN
CSYSDS5=TTLLS+SATS*XN
CSYSIN=TTLIN
CSYSIT=TTLIT+SATI*XHN
CSYSI2=TTLI2+SAT2*XN
CSYSI3=TTLI3+SAT3*XN
CSYSIU=TTLIU+SATU*XN
CSYSIS=TTLIS+SATS*XN
CDIF (1)=CSYSI1-CSYSIN
CDIP(2) =CSYSI2-CSYSIN
CDIF (3)=CS5Y¥SI3-CSYSIN
CDIP (U4) =CSYSIU~CSYSIN
CDIF (5)=CSYSIS5-~CSYSIN
CSTSH=0.

80 CONTINUE

86
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COMPUTE COST IMPEDANCES
DIRECT =--- NO STS --- DNS
SEPAT=(CSYSIN=-APN-AHN) *CRF/ (ND*TP*Q)
DNS= (RNOSAT*CAR+TDUR*CPX) *TTA+RNOSAT*CLINO* (1.~T1A) +1000000.%SEPAT
DNN= (DAXCAR+TDUR*CPK) *T1A+DA*CLINO* {1.-T1R)
DIRSCT WITH STS —==--- DIC (K)
SAME AS [NS FOR K=1,2,3
DIC (1) =DNN+1000000.% (TTLI1 =AP1=AH1)*CRF/ (ND*TP*Q)
DIC (2) =DNN+1000000.% (TTLI2 =AP2-AiH2) *CRF/ (ND*TP*Q)
DIC (3) =DNN+1000000.% (TTLI3 = AP 3-AH3)*CRF/ (ND*TP*Q)
DIC (4) =DNN+1000000.* (TTLIU4 =~APU=AHU)*CRF/ (ND*TP*QA)
DIC (5)=DNN+1000000.*(TTLIS —APS-AHS)*CRF/(HDVTP*QA)

VIA STS =-=-- SIC(K)
ECSI=T2S/02S+T3S5/035+TUS/Q4sS
CCS=AC*CAA*™ (1.15%CR *TSC*ECSI)/ (NDATPZ*.6%60. )
PPKS=( (CLSS/LS+1.25+1.07*LS) *AS*CR +85.)%1,15/ (2. 5%ND*TDUR)
XP = 2.% (((CVI¥CRF/ND) +10.%TPZ)* (DS/VS (1) +TL1) /TPZ+ (. 1+.005%
XQSV (1)) *DS) /QsSV (1)
SIC(1)= XP +.02 +1000000.% (TTLI1-AH1=-AP1) %*CRF/ (250. *TP%Q) +
1 (DD*CAR+TDUR*CPK) *T 1A+DD*CLINO* (1~T14)
XVP=CV2*CRFP/ND
XP=.1+,005*%QSV (2)
XP= (2.2 ((XVP+10.*TP2Z)* (DS/VS (2) +TL2) +DS*XF*TPZ) /QSV (2)
X+720.%QSV (2) *CR/ (ND*DCS) ) /TEZ
SIC (2) =T1S*TDUR*PPKS/ER+ (1.-T15) *CCS+XP
14 (DD*CAR+TLCUR*CPK) *T1A4CD*CLINC* (1.-T1A)
X +1000000.*(TTLIZ-AHZ-APZ)*CRF/(ZSO ®TP*Q"
XPT=CR* (. 5*%CLS5+CC) *10U/ (ND*TPZ)
AVP=CV 3%CRE/ND -
YP=,1+,005*%QSV (3) _ )
X% P=CH3*CP/ND _ '
XCT=Ci727.5% (U0.5%QSV (3) +u0,*DQS* (DS/VS (3) +TL3) ) /ND
= (2. % {(XVP+ 10, %TPZ) * (DS/VS (3) +TL3) +DS*XP*TPZ) /QSV (3)
X4 (2. %ACT+LWP*D5) /DOS) /TPZ
STC(Y) =T 13#TDURAPPAS /EB+ (1.-T15) *CCS+XP+XDT
X +1000000,* (TTLI3~AH3=AP3) *CRP
1(250.%Tp*0) + :

1 (DD=CAR+TDUR¥CPK) *T1A+DDACLINO* (1=T1A)

XPT=( (o 5%*CLSS+CC) *204.*CR) / (ND*TFZ)

XVP=CVL%CRF /ND

YP=.14.,005%QSV (4)

XPA=2. % ( (XVP+10. ¥TPZ) * (DS/VS (4) +TLU) +DS*XE*TPZ) /Q3V (4)
XCT = (40.5%QSV(4) +40.*LQS* (DS/VS (4)+TLU) ) *27.5%CR/ND
CHP=CWU*CR /ND

XP= (XPA+ ((2.¥XCT+CWP%DS) /DQS) ) /TPZ
SCA4=750,%GATES+DQS* (297.5%G+ (20.+126.%G) /REO)
XSC=.315%SCRT (SCAU) *CR / (ND*TP)

SIC (4)=XPT+XP+XSC+ (T1S*TDUR/EB) *EPKS+(1.=T1S) *CCS+
1 (DD*CAR+TDUR*CPK) *T1A+DD*CLINO* (1-T14)
SCA5=750.*G*GATES+DQS* (297.5%G+146.*G/RHO)
XSC=U,23%SQRT (SCAS) *CR/ (ND*TPZ)

XPT=(.5*%CLS+CC) #32U .*CR/ (ND*TPZ) ,
XCT=CR*27,5% (40, 5%QSV (5) +40,*DQS* (DS/VS (5) +TLS5) ) /ND
XVP=CVS*CRE/ND 87
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XWDP=CHS*CR/ND

XF=. 1+.005%QSV (5)

XD= (2, % ((XVP¢10,*TPZ) * (DS/VS (5) +TL5) +DS*X7%TPZ) /QSV (5)
X+ (2.%XCT+XWP%DS) /DOS) /TPZ

STC (5) = (T15*TDUR/ED) *PPKS+ (1.=T15) *CCS+XPT+XP+XSC+

1 (DD*CARCTDUKNCPK) *TTA+DD*CLINO* (1=T 14)

CRS (K) =DNS/5TC (K)
DNS/DIC (K)
I (CYCLE.NF.LINIT) GO TO 313

CKD (K) =

WRITE
WRITE
WRITE
WRITE
WRITE
WRITE
WRITE
WRITE
WRITE
WRITE
WRITE
WRITE
WRITE
WRITE
WRITE
WRITE

(6,0650)
(6,6C0)
(6,720)

DNS

(6,710)

(6,711)
(6,712)
(6,713)
(6,714)
(6,721)
(6,715)
(6,716)
(6,717)
(6,718)
(6,719)
(6,630)
(6,610)

MUN,AH1, AH2,MH3, A4, AHS
CRN,CR1,CR2,CK3,CKL,CES

APN,AP1, AD2,AP3,APU,ADS
ACN,AC1,AC2,AC3,ACU,ACS
ATN,AT1,AT2,AT3,AT4,ATS
TTLDN,TTLD1,TTLD2,TTLD3,TTLDG,TTLDS
TTLIN,TTLI1,TTLI2, TTLI3, TTLIL,TTLIS
SATH,SAT1,SAT2,SAT3,SAT4,SATS
CSYSDN,CSYSD1,CSYSD2,CSYSD3,CSYSDY ,CS YSD5
CSYSIN,CSYSI1,CSYSI2,CSYSI3,CSYSIY4,CSYSIS
DIC (K) ,SIC (K) g
CKE (K) , CKS (K)

600 PORMAT (42X,28HCOST IMPELANCE WITHCUT STS =,FS9.4/)

610 FORMAT (26X,34HCOST IMPEDANCE RATICS: DIRECT=,77.4,
X12X,8HVIA STS=,F7.4/)

630 FORMAT(/26X,34HCOST IMPEDANCE WITH STS: DIREC?=,F7.4,12X%,
XB8HVIA STS=,F7.4)

650 FORMAT (20X,80HAckuomkxskkiipkyiokaddkxiokkxxkCOST IMPECANCE SUMNARY
x****‘k***************#********/)

710 FORMAT (15X,9HCONPONENT,24X,6HNO STS,5X,4HSTST, 6X,QHSLSZ 6X,4HSTS.
X,6X,4H5TSY,

711 FORMAT
712 FORMAT
713 FORMAT

714 FORMAT.

715 FORMAT
716 PORMAT
717 FORHAT
718 PORMAT
719 PORMAT
720 FORMAT
721 PORMAT

RETURN
END

SENTRY

6X, YHSTSS)

(15X, 14HACCESS HIGHWAY,16X,6F10.4)
(15X, 19HCIRCUTIATICN ROADWAY,11X,6F10.4)
(15X, 19HAIRPORT PARKING LOT,11X,6P10.4)

(15X,19HAIRPORT CURB SPACES,11X,6710.4)

(15X,23HTOTAL DOMESTIC TERMINAL,7X,6F10.4)

(15X, 28HTOTAL INTERNATIONAL TERMINAL,2X,6F10.4)
(15X,21HCOST PER STS TERMINAL,9X,6F10.4)
(15X,21HTOTAL DOMESTIC SYSTEM,9X,6F10.4)

(15X, 26HTOTAL INTERNATIONAL SYSTEN,4X,6F10.4)
(49%,23HCAPTIAL COST COMPONENTS)

(15X, 16EAIRPORT TERMINAL,14X,6F10.4)

313 CONTINUE

88



TRAFFIC INTENSITIES PROGRAM

APPENDIX C

An auxiliary program is supplied with the FASTSEM package;
its purpose is to calculate the traffic intensities ZEP, ZIP,
Z0P, ZUP, ZAT, ZEB, ZEC , ZEF and ZEG required as input data by
both FASTSEM programs,

Running the auxiliary’program is a straightforward process.,
Input data required is illustrated in Figure Cl, The
same values should be used as in the FASTSEM program, Input data
are punched according to format 8F10,5, as required by the main
programs,

Two forms of output are used by this auxiliary program,
First, cards are punched with the proper format for insertion in
the main programs' data deck, Secondly, the output is printed by
the on-line printer, Figure C2 shows a typical job and its out-
put using the values of Figure: Cl ‘ as input,

New runs of the intensities program need to be made only

when any of the input parameters of Figure cl are changed,

89
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ACPROGRA® 100 CalCULAITE IRAFFIC [NIENSTITES #0OR SIS EVALUAITIONS

W s e . - e — = = - TS T Y S A A T A . " G ® e e T e e e s D i Gre e T G G G et S Y up G S = S —— e — > - - w—

DIMENSTUN CAn(S), ZEUIS), ZIP(S), ZP(5),y ZUP(5)y ZEF(5), 0(5)

. — - ———— e e . —— T — . — . S G A e G e G ey e b e G S S . W S e T A T (b T e > S Gt = = e T e A = - g

—— e . S ——— —— - S = e — . S S s = T m s G P D Gm T S T S W S L G e M D D - — e S . = —— G T " - e -

1G FURMa T (2Xe9F1D.4,]14)

1V POl {(//7TXy3HZEP«TXe3HZIP,,TX, BHZUOP,7X, 3HZUP, TXs3HZAT,
X TXe3HIEB. TX, AHZEC, Xy 3HZEF, TXy 3HZIEG, 5Xs L1HK/)

12 FORmAT (5F10.5)
13 FORas]l (8F10.5)
16 FORMAT(BX+SFBLG/)
15 FORMAT (1H1)
READ (5413) ALPHAWB,CAyCPSyCSALCSSyEACECALECS,NALRHDyRHOS, T14,T1S
1, 1C01A,US,0S
READ (5412) (CAA(JI) 9J=1,5)
REAND (54,12) (0(J)ed=1+5)

-t - —— ——— — — — W B AW > S A T i — - — T > W - S — —— —— ST, W — W —— . —— - — ——— > —— =

—— o - T — ————— > ——— , . - ———— — S T — Y S - - W " — T  —— — = Wy . - ———

DO 30 K=1,5
2P (K)=0(K)/(EAC*CA)
LZIP(K)=0(K)%11Aa/(UAXEAC)
ZOP(R)=1C20(K)%#(1.=11A) /(ECA*60,*CSA)
ZUP{K)=0(K) /(RHUXCAA(K))
Zai=0S%11S/(0US*EAC)
LE0=(0S1C#(1.—=118))/(ECS*60,%CSS)
2EC=0S8/7 (RHNDS=CPS)
ZEF{R)=0(R)Y/(RHU%=CAA(K) )
176=(0S%i1S5)/(HUS%EAC)

3¢ CONTINUE

——— ——— — ——————— ——— —— — — T —— T T — — A b S - D T W > B T e = W > D D U i S T T o " ——

ARTTE (6411)

Ho 510 K=1,5

WRTIE(6410) ZEP(K)Ys ZIP(K)y ZUP(K)y ZUP(K)y ZNT, ZEB, ZEC,
17¢-(K)y ZEG,K

SR TTE (Tel2) ZEPIK)GZIP(K) 9 ZUP(K) yZUP(K) 9y ZAT 37K 133 ZFCy2EFEK), 256G

50 G Ied)E
Ykl (641%9)
Siip

0010
0020
0030
0040
0050
0060
0070
0080
0090
0100
0110
0120
0130
0140
0150
0160
0170
0180
0190
0200
0210
0220
0230
0240
0250
0260
0270
0280
0290
0300
0310
0320
0330
0340
0350
0360
0370
0380
0390
0400
0410
0420
(Y440
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ZEP

1.3807
1.3807
1.3807
0.7593
3.7593

‘
Z1p

3.4517
3.4517
3.4517
1.8983
1.8933

Zz0p

0.u142
f.4142
c.4142
£.2278
0.2278

20p

1.1506
1.15%6
1.1506
0.9492
0.9u492

ZAT

1.5533
1.5533
1.5533
1.5533
1.5533

FIGURE C-2 continued

ZEB

0.6213
0.6213
CG.6213
0.6213
0.6213

ZEC

0.7767
0.7767
0.7767
0.77617

0.7767

ZEF

1.1506
1.1506
1.1506

0.9492 .
0.9492

ZEG

1.5533
1.5533
1.5533
1.5533
1.5533

21816
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