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SVSIN

REALe-

NEW HASHR

10390000
00391000
)0392000

GARII IABIUT]
LOOKUP, I'HERP,MODEI I ,ACCESS

C.oooooo.oooooooooooooooo.ooooooooo00..0.0..........oooo.ooooooooooooooooOlglooo

Ce
te
Te
Ce
C*
Ce
ce
Ce
Ce
Ce
Ce

=00194000
AOCOITIONAL ARrRAYS FOR USE IN HODINID,HOORJE AND HODI3F *00395000
*00396000

HA¥ 8E DIMENSIONED HERE
«00191000
o e e e e +00398000

HODIJC USER CODE IS INSERHD BETWEEN

399000 - 405000 *00399000
+J0400000
00401000
=00402000
00401000
+00404000

CEESESEEEREE R SRS R R ERCRE SR A PR SRR ER SRR R EC R ER SRR S K AE S LSS 442 $22%00405000

RETURN
ENTRY HODIIDIIZ, =l

00406000
00407000
00-08000

COPREREREBRRLREN RIS CEORE RO S E R A SR AR P L O E AL ANEENPERO RO ¢ 292200409000

C.
C*
C*
t.
C'

't-

00410000

ENTRY POINT MOO13D IS USED TO APPLY MODELS ON A ROwW *00411000

BASIS. IT 1S ENTERED ONCE FOR EACH CHANGE IN IHE =00412000

ORIGIN ZONE. *00413000
+00414000

O 0t =00415000
HOOIID USER CODE 1S INSERTED 8ETOEEN 416000 - 422000 *00416000

C 00416001
C eee BEGIN HODI3D o= 00416002
C 00416003
C —-~- HERE CUHE THE TYPE STATEFENTS 00416004
C 00416005
INIEGER*4 1PROD(1001/100*0/, IAITRI1001/100*0/,NATTREI001/100+01, 00416006

1 NPROD, LXHK ,RHCK , LRHK,TTYPC 1100), tTYPE (100), HOVHK I 1001, 00416007

2 LO,LOA1/0/, LN, LiHI/0/,ZSfRT, IXHK(100)/100%0/ 00416008
REAL4 SPPOQ,SATTR,PROD(I00I,ATTRIN0OO ,GT,HWYTKZCIOOI , HWYDKI1100) ,00416009

1 fRIPSCI00t, SAZ, STAN, DATTRIN00I ,XZ,YZ,LX,LV,ZFAC(100I, 00416010

2 TAZ,FAZ,ZLN,EBLN, LRIN AL, EORT, LRRT, Q0416011

1 EXJHEN1001, EXPTRI100t, I8PTRI100) ,AC,8C,ZC,A8C,8ZC,RW0Z, 00416012

4 NRWO, NRWI , RWKO, HWYO,CC ,XC, XOCC,DC,GC ,RWAIT ,RWALK ,RRUN, 00416013

5 LUT1100t,CUT,CWAITI, IWAIT2,CWOLK,, CRUN, PRWA2 , PRWALK, 00416014

6 PRRUNI, FrRRUN2, PRUT , PXWA2 , PXHALK , PXRUNI , PXRUM2,PXUT ,SNEG, ~ 00416015

7 PRUOO, OIRIPSCI00t, CEHV,CFAC, OEUT, TTUIIOOI EUT,EUTT, 00416016

8 LRWK, LRWA1,LRWA2 ,EXPCH, LRRUN, EUf2,CTKO, THOV, SLP, TLP,HWYI, 00416017

9 HOVTHE , ttOVRUN 11001, HOVEXC 11001, HOVPKC I1 001 ,HOVDS | 00416018
REAL*=4 HOVOPC (1001, HWYEXCI 1001 ,HWYIWNI 100, , liHYOPCCI oot, 00416019

| HWYPKCI 1001, TFARECIO0t, PFEX , DEXT, TOSF, 18DSJ, LRDSTI 00416020

2 TRPTOTI5, 4t/200./,X0CC,GPEXC,GPRUN, GPUPC,GPPKC,GPUTC™t, ~ 00416021

3 EGPUT,EGPUTI 14,11, TEGPUT, GRPUI 141,ACONN,GOCC I*1, POCC 14,41, 00416022

4 TRNUT, [JRNUT,,ONEUT,FON[UI, rcr,RN, PCTONE ,PCITWO, PCTTHR,, TEMP, 00416023

5 PCTFOR, PCJADR, PCTAPS,EGRPU1,EONUT1, TOJEUT,PIRNI4) «PONEN41, 00416024

6 PGRP141, INVGOC, PAORI4I ,PAPASS14t,PFAF,NXTTP,NJRTP,NLTTP, ~ 00416025

LR AR B B R K B BE B BN JF NE BE BE NN BE NE NE N B K N N N

IEBUPOJE LOG PAGE )017

INSERTED-
INSERJEDe
INSERTED=
INSERTED-
INSERTED-
INSERTED-
INSERJED~
INSERTED®
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INSERTED»
INSERJED=
INSERTEDe
INSERTED=
INSERTED=
INSERTEDe
INSERTED»
INSERTED»
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INSERJED=
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INSERTEDe
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INSERTED-
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393
397

398

400

*&&

410

430

440

S W= O T~

NEW MASTER

NAPASS ¢ NADR, NHOVDR y NHOVPS s NNHOVD ¢ NNHOVP o TINC 4 INKAZ,
OUTKAZ, INBRD{100)/7100%9./,CUTBRO(100)/100%0./,
OUTALTU100)/100%0./, INALT{100)/100%0./,HOVVEH/0./,
ONVEH(100)/100%0./,yUNPER(100)/100%0./,HOVPER/D./,TRIP,
RWIZyRWKI yWALK(L00)WAIT(1NO),RUNL100),ACNI100),KUT(100),
LCKUT{192)LWALK(100),LWAIT(100),LRUNLL00),LACNIL00),LACT,
VMTI,VMIK(L15)/15¢0.7,VMATL115,6),T0TTRP(S)/5%0./,

VMIF(T)/7%0./
ZERDO OUT OUTPUT TRIP TABLES

DO 397 I=1,Z0NES
DO 393 J=1,1ABOUT
TROUT{1,J) = O.
CONT INUE
CONT INUE

IF ORIGIN ZOHNE NOT INTERNAL, RETURN. 0ON THIRD ITERATION,

ourpPUT.
IF (IZ.LE.LIZ) GO TO 400
IF (ITNO.LE.2) GO TO 490
GO VO 1200
SORT QUT ITERATIONS
GO TO (410,500,610)1TNO

BEGIN FIRST ITERATION *¢#

IF FACTORING IS REQUIRED, CALCULATE NCW P'S AND A*S

(STORE LATTER IN Z ARRAY)

IF (TTO.NE.3) GO TO 480
NO 430 I=1,LI1Z
IPRODIIZ) = IPROD{IZ) + INT(I1,PVAR(26))
IATTREL) = TATTROID + INTUI,PVAR(26))
CONTINUE
IF {12.NE.LIZ) GO TO 480
SPROD = 0.
SATTR 0.
D0 440 f=1,LI12
PRODIL) = Z(24,1) * IPRODII)
ATTR(L) = Z(25,1) * [ATIR(T)
SPROD = SPROD + PRUDI(I)
SATTR = SATIR + ATTR{I)
CONT INVUE
GV = AMAX1IUSPROD,SATIR)
If (GT.EQ.SPRON) GO TO 460
D0 450 1=1,L17
IF (SPROD.LT.0.01) GO TO 442
PROD(TI) = PRODIL) * (GY/SPROD)

IEBUPDTE L0OG PAGE 0018

00416026
00416027
00416028
20416029
00416030
00416031
00416032
10416033
00416034
00416035
00416036
00416037
00416038
30416039
00416040
00416041
00416042
00416043
00416044
N0%#16045
00416046
20416047
00416048
00416049
20416050
00416051
00416052
00416053
00416054
00416055
00416056
00416057
J0416058
00416059
00416060
00416061
00416062
00416063
00416064
00416065
004169266
00416067
00416068
00416069
00416070
00416071
00416072
00416073
00416074
00416075
00416076
00416077
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442
450

460

472

470

480
490

L2 2

500

510

520

530

2124, 1)
LF (IPRODI(I).GT.0.01)

CONTINUE
GO VYO 480

IF (GV.EQ.SATTR)

NO 470 I=1,117

IF {SATTR.LT.0N.0L)
ATTRIL) = ATIR(I) * (GT/SATTR)
1{25,1) = 0.0

IF {1ATTRII).GT.0.01)

CONTINUE

BUILD ARRAYS

HWYTKZ(12)
HHYDKZ(1Z)

([T}

RETURN 1

BEGIN SECOND

IF FACTORING

= 0.0

NEW MASTER

GO 10 480

OF HIGHWAY TIMES AND DISTANCES FROM EACH ZOGNE TO KAZ
INT(KAZ,PVAR(2T)} & [CHWYT
INT(KAZ,PVAR(28)) * FCHWYD

ITERATION #%+

IS REQUIRED, CALCULATE DELTA ATTRACTIONS

IF (TTO.NE.3) GO TO 540
NPROD = 0
DO 510 I=1,L12

TRIPSHI) =
NPROD = NPROD + TRIPSI(I)

CONTINUE

LFAC(1Z)
IF INPROD.GI.0.01) ZFAC(12)

DO 520 I=1,L12

TRIPS(L) =
NATTRII) = NATTR(I) + TRIPSII)

CONT INUE
IF (1Z.NE.LIZ) GO TO 540
00 530 I=1.,L1Z

DATTRLE) = ATTRIIT)

CONT INUE

CALCULATE DATA FOR TRIP TU KAZ VIA EXP/LRT

— CALCULATE LENGTHS OF EXP/LRT AND LOCAL PORTIONS

= 0.0

TRIPS(I)

INTUL,PVARI26) * 7(24,11)

IF (LXC.EQ.0.) GO TO 600

1F
X2
\ £
Lx
Ly
1€

TAZ

-~ Wy

213,12)
l"l 'll’
X2 - XKAZ
YZ - YKA?Z

(Z813,12).£Q.99.) IXMKLIZ)

LX.NE.O.) GO TO 550

3.141593 - SIGN(1.570796,LY)

2(24,1) PRODLINZEPRODIIT)

GO TO 472

2025480 = ATIR(IV/IATIRLL)

PROD1{ IZ)/7NPROD

* ZFAC(12Z2)

- NATTRUI)

IEBUPDTE LOG PAGE 0019

00416078
004160179
00416080
00416081
20416082
00416083
00416084
00416085
00416086
00416087
00416088
00416089
00416090
00416091
00416092
00416093
00416094
00416095
00416096
00416097
00416098
00416099
00416100
00416101
00416102
00416103
00416104
00416105
00416106
00416107
00416108
00416109
00416110
no«letll
00416112
00416113
0o4l6ll4
00416115
20416116
no416117
00416118
N04l16119
00416120
00416121
00416122
00416123
09416124
0N416125
00416126
70416127
00416128
00416129
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550

560

570

580

590

NEW MASTER

GU TO 5560

STAN = LyY/LX

SAZ = ATANU(STAN)

IF (LX.LT.0.) SAT = SAZ + 3.141593

TAZ = AXC - SAZ

FAZ = 1.570796 - TAZ

ZLN = SQRTILX*LX + LY*LY)
EBLN ILN * SIN{FAZ)

LBLN = ZLN #* SIN(TAZ2)

- TEST IF EXP/LRT IS POSSIBLE (ACCESS POINT ON CORRECT SIDE OF
KAZ)

IF {EBLN.LE.O.) GO TO 600
- MAKE ADJUSTMENTS, IF NECESSARY

LBLN = ABS(LBALN)

IF (EBLN.LE.LXC) GO TO 580

AL = EBLN - LXC

LBLN = SQRTU(AL*AL + LBLN#*LBLN)

EBLN = LXC

IF (ESTL.EQ.3.0R.EBLN.GE.LNA) 6N TO 590
AL = LNA -~ EOLN

LOLN = SQRT(AL*AL + LBLN*LBLN)

EBLN = LNA

— CALCULATE BUS TIMES AND STORE

EBRT = EBLN * CFXC ® 60./SXS
LBRT = LALN * CFLB * 60,/5LB
IF (2115412).EQ.1.) LBRV=0.
EXTME(1Z) = ERRT & LBRT
EXPTR{IZ) = CBLN

LBPTR(1Z) = LOLN

GO T0 605

- NO EXP/LRT SERVICE

EXTME(LZ) = 999.

IXMK{1Z) = 9

EXPTRIIZ) = O.

CALCULATE TIMES TO KAZ VIA NON-CORRIDGOR TRANSIT
KUTC(IZ) = 999.

LCKUTIIZ) = 999,

IF 12(6,12).CQ.99.) GO TO 607

~ TIME VIA EXPRESS

WALKITZ) = 215,12)

IEBUPDTE LOG

00416130
00416131
00416132
004156133
03416134
00416135
00416136
09416137
00416138
00416139
00416140
00416141
00416142
00416143
00416144
00416145
00416146
00416147
00416148
00416149
30416150
00416151
00416152
00416153
00416154
00416155
00416156
00416157
00416158
00416159
00416160
00416161
00416162
00416163
00416164
00416165
00416166
00416167
ouv4leles
00416169
00416170
00416171
00416172
00416173
00416174
00416175
00416176
00416177
00416178
00416179
00416180
00416181
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NEW MASTER

WALTLIZ) = Z16,12)
RUNLIZ) TRAT * HWYTKZ(I1Z)
ACNLI2) I(7,12)
KUrt1z) BWATTH*WAITUIZ) + BWALK*WALK(IZ) ¢ BRUN*RUNEIZ)
1 + BAC*ACNLILZ)
607 IF (219,12).€Q.99.) GO T0 609

C
C - - ~ TIME VIA LOCAL, CHDOSE BCST
C

608 LWALK(EZ) 2(8,y12)
LWALIY(IZ) t9,12)
LRUN (12} HWYDKZ(1Z2)*60./75L8
LACNIIZ) = Z(12,12)

LCKUT(IZ) = BWAIT*LWAIT{IZ) ¢ BWALK*LWALK{IZ) + BRUN*LRUNI(IZ)

1 + BAC*LACNU17)
IF(LCKUT(IZ).GE.KUT(1Z)) GO TO 609
WALK(LZ) = LWALK(IZ)

WAITEIZ) = LUWALTLLZ2)

RUNLIZ) LRUNIIZ)
ACNU1Z) LACNfIZ)
KUT(1Z2) Lckuttiz)

609 RETURN 1

**%x REGIN THIRD ITERATION #*&x

~== CALCULATE NEW PERSON TRIPS (IF FACTORING REQUIRED)

(aXaNaNaNel

610 IF (TTO.NE.3) GO TO 775
IF (PRODI1Z).EQ.0.) GO TO 775
SNEG = O.
PRODO= PROD{IZ)
DO 760 1=1,L12

OTRIPSUIY = INTUI,PVAR(26)) ¢ 7(24,12) * 2(25,1) * IFAC(IZ)

CEMV = 0.0
IF (GT.GV.0.01) CEMV = DATTR(I)¢PRODO/GT
TRIPSIL) = OTRIPS(I) & CEMV
IF (TRIPS(I).GE.O.) 60 10 760
SNEG = SNEG # TRIPS{I)
PRODO = PRODO - TRIPSI(I)
TRIPSILY = 0.
760 CONVINUE
CFAC = 0.0
IF (PRODD.GT.0.0001) CFAC = SNEG/PRODO
DO 770 1=1,L1Z
IF (CFAC.NE.O.) TRIPS(I) =
DATIRIT) = DATTRIL) - (TRIPS(I) -
770 CONTINUE
GT = GT - PRODLIEZ)
GO TO0 615

TRIPS(I) * (CFACetl.)
OTRIPS(I))

C
C ~ - - NO FACTORING, OR PRODUCTIUNS = 0
C

IEBUPDIE LOG PAGE 0021

00416182
00416183
00416184
00416185
00416186
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00416188
00416189
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00416194
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00416198
00416199
00416200
004162901
00416202
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00416204
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C
C - - - FOR EACH INTERCHANGE, CHECK WHETHER MOVEMENT IS RADIAL
c

[N aNal

175

17

620

630

640
650

655

NEW MASTER

D0 177 1I=1.0L17

TRIPS(IY = INT(I,PVAR(26))

IF (T10.€Q.3.AND.PROD(I7).EQ.O0.) TRIPSII) = O.
CONTINUE

CALCULATE HON-CORRIDOR TRANSIT TIMES
— INITIAL CALCULATIONS

AC = XKAZ - Z2(3,12)
BC = YKAZ - Zl4,12)

2C = SORTUACY*AC + BC*AC)
INST Lotz

RWOZ 2(9,12)

NRWO Zil1,12)

RWKO i8,11)

IF (BC.EQ.0.) GO TO 620
ABC AC/8BC

82c BCc/2cC

it ouon

DO 750 I=1,L1Z
IF (TRIPS(1).EQ.0.) GO VO 750
RMCK = 0
NRWI = Z(11L,1)
LUTLI) = 999,
RHIZ = Z19.1)
RWKY = 7t8,1)
CUT = 999,
PRUT 999.
HWYD INT(I,PVAR{28)) * FCHWYD
L XMK 0
LTYPELI) = O
LACI = LACN{I)
IF (2(2,1).EQ.1..0R.2C.LE.1.) GO TO 660
IF {BC.EQ.0.) GO VO 640
CC = Ll4,y1) - 1(4,12)
XC = CC ¢ ABC
XDCC = Z(3,1Z) + XC
DC = Z2¢3,1) - XDCC
GC = ABS(DC*BIC)
GO TO 650
GC = ABS(Z{4,1) - YKAZ)

— TRIP YO CBD, CALCULATE UTILE

IF (KUT(1Z).EQ.999.) GO TO 750
LUTLI) = KUTLT1Z)

LTYPE(I) = 1

G0 10 750

TEBUPDTE LOG

J0416234
00416235
004162736
N04162317
00416238
00416239
00416240
00416241
00416242
00416243
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NEw MASTER

— = =~ RADIAL: CAICULATE WAIV, WALK, RUN TIMFS AND TIMC UTILE

660

670

680

690

695
697

100

RMCK = 1
IF (KUTUI2).EQ.999..0R.LCKUTLI).EQ.999..0R.LACL.EQ.L.) 'GD

IEBUPDTF LOG PAGE 0023

00416286
00416287
00416288
00416289

10 75000416290

IF (HWYD.GT.HHWYDKZUIZ) AND.HWYD.GT . HWYDKZIT)) GO TO 700 00416291
RWAIT = AMAXLIRWUZ,RWIZ) 00416292
RWALK = RHWKD ¢ RWKI 00416293
RRUN = HWYD * 60./SLB ‘ 00416294
LuTten) = BWAJT*RWAIT + BWALK¢RWALK ¢ BRUN®RRUN ¢ BAC*7(12,12)00416295
LIYPELTD) =1 00416296
GO TO 750 004162917
20416298

NON-RADIAL: CALCULATE WAIT, WALK, RUN TIMES AND TIME UTILE 00416299
00416300

IF (NRWO.EQ.99..0R.NRWI.EQ.99..0R.LACI.EQ.Ll.) GO TO 695 00416301
IF (HWYD.Gl.4.) GO TO 680 00416302
CWAIT]1 = AMAXLUINRWO,NRWI) 00416303
CWAalT2 = 0. 00416304
GO 10 690 00416305
CHWAITL = AMINLINRWO,NRWI) 00416306
CWAIT2 = AMAXL{NRWO.NRWI) 00416307
CHALK = 2(10,1Z) ¢+ 2(10.,1) 00416308
CRUN = HWYD * 60./5L8 00416309
CUT = BHAIT*CWAITL + BWALK*{CWAIT2¢CHALK) + BRUN®*CRUN 00416310
+ BAC*Z(12,12) 00416311

GO 7O 697 00416312
00416313

CHECK POSSIDBILITY OF USING RADIAL THROUGH CBD (PIN RADIAL) 00416314
00416315

IF (KUT(IZ).EQ.999..0R.LACI.EQ.1.) GO TO 750 20416316
IF IKUTLIZ).EQ.999..0R.LACI.EQ.1.) GO TO 720 00416317
IF (LCKUTUI1).EQ.999.} GO TO 705 00416318
PRWA2 = LWAIT(I) 00416319
PRWALK = WALK(IZ) + LWALKI(T1) 00416320
PRRUNL = RUNIIZ) 00416321
PRRUN2 = LRUNI(E) 00416322
PRUT = BWAITH#WAIT(IZ) + BWALK*(PRWA2+PRWALK) 00416323
+ BRUN#(PRRUNL+PRRUN2) ¢ BAC*ACNIIZ) 00416324

00416325

CHECK POSSIBILITY OF USING OUTBOUND tIGHT RAIL (IF EST=3) 00416326
00416327

IF (EST.RE.3.0RIXMKII).EQ.9.0R.ZU15,1).EQ.4.) GO TO 710 00416328
PXWA2 = HXS/2. # 2(14,1) 00416329
PXWALK = WALK{IZ) + Z(13,1} 00416330
PXRUNL = RUN(IZ) 00416331
PXRUN2 = EXTME(]) 00416332
PXUT = BHATI*WAIT(EZ) + BWALK*®(PXWA2+PAWALK) 00416333
+ BRUN*®(PXRUNLI+PXRUN2) ¢ BAC*¥ACNLIZ) 00416334

IF (PXUT.GE.PRUT) GO TO 710 : 00416335
LXMK = 1] 00416336
PRUT = PXUT 00416337
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C .
C — — - CLASSIFY TYPE OF MOVEMENT
C

710 IF (RMCK.NE.1) GO TO 720
LTYPE(]) = 3

Luten) = PRUT
IF (LXMK.EG.1) LTYPELI) = 4
GO 10 750

120 LuT(l) = AMINLICUT,PRUT)

IF CLUT(I).EQ.999.) GO TO 750

IF (LUT(T).NE.PRUT) GO T0 730
LIYPE(]) = 3

IF (LXMK.EQ.1) LTYPE(I) = 4

GO TO 750
730 LTYPE(I) = 2
GO TO 750
C
C — - — NO NON-CORRIDOR TRANSIT SERVICE (SEY LUT =999)
C
750 CONTINUE
C
C --— CALCULATE FINAL TRANSIT TIMES; DETERMINE TYPE OF MOVEMENT
C
C ~ — — DETERMINE EXP/LRT UTILE FROM ORIGIN ZUNE TO KAZ
C .
780 IF (IXMKIIZ).NE.9) GU TD 800
OEUT = 999.
GO VO 810
800 OEUT = BWAIT*Z(14,12) + BWALK®1Z(13,1/)¢HXS/2.) + BRUN*EXTME(LZ}
IF (7815,170.EQ.1.) OEUT = AWALK#*(4.*IBPTR{IZ)4].5¢HXS)
1 + BRUN*EXTME(1Z) ¢ BAC
C
C - - - IF NO EXP/LRT SERVICE, SET TRANSIT TIME UTILE EQUAL TO
c NON-CORRIDOR
C
810 DO 880 I=1,L1Z
{F (IRIPS(I).EQ.O0.) GO TO 880
TTYPE(I) = O
LRMK = 0
IF (OLUT.NE.999.) GO TO B20
TTutn) = Luren
IF (LUTHTL).NELIY9I.) TIYpcenr) = 1
GD TD 880
C
C - = — CALCULATE EXP/LRT TIME UTILE
C
820 IF {2(2,1).NE.1) GO TO 830
EUT = ODEUT
GO TO 840

830 EUT = 999.
IF (LACN(I).EQ.1l.) GO TO 835

EUT = OEUT ¢ BWALK*U1Z219,0)+Z2(8,1)) + DRUN*{HWYDKZ(I)*60./5L8)
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835

840

850

860

a1o0
8830

NEW MASTFR

IF (EST.NF.3.0R.IXMKIT)eEQe9.0R.ZI15,1).EQ.1.) GO TO B840

- IF LIGHT RAIL IN USE, CHECK FOR INVTRA-CORRIDOR MOVEMENT

EUTL = EUT

LRWK = Z(13,1Z) ¢ Z2(13,1)

LRWAL = Zl14,12)

LRWA2 = 2(14,1) + O,.5*HXS

EXPCM = AMINL(EXPTR(IZ),EXPTRIT))

LRRUN = EXTME(IZ) ¢ EXIMELT) — 2.%(EXPCM*CFXC*60./35XS)

EUT2 = BWALT#LRWAL + BWALK*{LRWK+LRWA2) ¢ RRUN®LRRUN

IF 1Z015,12).EQ.1.) EUT2 = BWALK*(4.*LBPTRUIZ)+Z(L3,1)¢LRWA2)
: + BRUN#LRRUN + BAC

EUT = AMINI(EUTL,EUT2)

IF (EUT.NE.EUTL) LRMK = 1

— IF NO NON-CORRIDOR TRANSIV, SET TRANSIT TIME UTILE €QUAl TO

EXP/LRT. IF NON-CORRIDOR TRANSIT EXISTS, SECLECT BEST.
IF (LUTII).ENQ.999.) GO T0 850
TTutl) = AMINLLEUT,LUT(L))
IF (TTUD).EQ.LUTIL)) GO TO R70
GO YO 860
TTULl) = EUT

- EXP/LRT IS BEST
TTIYPELI) = 2
IF (LRMK.NE.1) GO TO 880
TTYPE(L) = 3
IF (EXPTRU1Z)LTLEXPTR(I)) TTYPE(I) = 4
GO Y0 880
— NON-CORRIDOR IS BEST

TTYPE(I) = 1
CONTINUF

CALCULATE CARPNOL TIMES AND COSTYS (IF HUV FACILITY EXISTS)

IF (HNV.EQ.1) GO TO 930
IF (EXTMEI12).EQ.999.) GO TO 890

- CALCULATE (INBOUND TIME VIA HOV LANE

CTKD = 0.
THOV = EXPTR(IZ)*CFXC*60./SHOV
SLP = 0.0

IF LIMYTKZUIZ).6GT.0.1) SLP = HHYDKZUIZ) %60 /HWYTKZ(T1Z)
TLP = 0.0

IF (SLP.GT.O.1) TLP = LBPTRIIZISCFCPLCRXG0./SLP

CTKO = TLP + THOV

TIEBUPDTE LNOG PAGE 0025
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C
C — - — DETVERMINE WHETHER HOV LANF [S USFD
(s

X=Xzl

ooo0

[aNxXg]

s NaNel

890

895

900

920

930

940

950

960

DO 920 I=1,L12
IF (TRIPS(T).EQ.0.) GO TU 920
HOVMK(T) = 0
HWYT = INVT(I,PVAR(2T7)) * FCHWY]
If {HOV.NE.3) GO TO 895
IF {EXTME(I1Z).CQ.999.) GO TO 895
HOVIME = CTKO & HWYTKZ(I)
IF (HOVIME.LT.HWYT) GO TO 900
HOVRUNLT) = HWYT
GO T0 910
HOVRUNLT) = HOVIME
HOVMK{]) = 1
~ CALCULAYF HOV EXCESS TIME, COSTS. STORE IN ZONES ARRAYS.
HOVEXC(1) 2U16412) + 2U16,41)
HOVPKCLI) 0.5 * Z{17,1)
HOVDST = INT({I,PVARI28)) * FCHWYD

[}

IF (HOVMK{1).EQ.1l) HOVDST = LBPTR(IZ)&CFCPLC ¢ EXPTRUIZ)*CFXC

+ HWYDKZ ()
HOVOPC (1) = HOVDST * OCPM
CONT INUE

CALCULATE HIGHWAY TIMES AND COSTS

DO 940 1=1,L1Z
IF (TRIPS(I).EQ.0.) GO VO 940

HWYEXCII) = 2118.12) + 2(18,1)
HHYRUNUT) = INTOI,PVAR{27)) * FCHWYT
HWYOPCEL) = INT(I,PVARL(28)) * FCHWYD * OCPM
HWYPKCUTI) = 0.5 * Z(19,1)

CONTINUE

CALCULATE TRANSIT FARES (IF FARE MATRIX NOT INPUT)

IF (TFD.NE.1) GO TO 960
DO 950 I=1,LIZ
TFARE(I) = INTUI,PVAR(29)})
CONT INUE
GO T0 1000
D0 990 I=1,L1Z
IF {TRIPS{I).EQ.0.) GO TO 990
IF (TTUlL).EQ.999.) GO TO 990
PFEX = 0.
DEXT = 0.
IF (TTYPELI).NE.1) GO VO 970

— NON-CORRIDDR TRANSIT
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TDST =

NEA MASYFR

INT(I,PVAR(28)) * FCHWYD

IF (LTYPF(1).EQ.3) TDST = HWYDKZIIZ) + HWYDKZI{I)
IF (LTYPELT).NF.4) GO 10O 980

PFEX = FOREM

TOST = HWYDKZUIZ) + CFXCYEXPIR(I) ¢ CFLB*LAPTRII)
GO 1O 9a0

= EXP/LRT TRANSIT

PFEX
TDST

FPREM
CFLB*LBPTR(IZ) + CFXC*EXPTR{IZ) ¢ HWYDKZ(I)

IF (TTYPE(I).LT.3) GO TO 980

- LIGHT RAIL

LBOST
LRODST
TOST =

iwou

INTRACORRIDOR MOVEMENTS

CFLB*(LBPTRIIZ)¢LBPTR(I))
LEXC*ABSIEXPTRIIZI-EXPTIR(T))

LBDST ¢ LRODST

~ COMPUTE FARE, STORE IN ZONES ARRAY

IFf {TOST.GT.MAXD) DEXT = TDSYT - MAXD

TFARELT)

CONTINUE

FBOARD + (FPM*DEXT) ¢ PFEX

APPLY CAR OCCUPANCY MODEL

= CALCULATE TIMES AND COSTS BY CAR OCCUPANCY LEVEL

DO 1180 I=1,L12
IF (TRIPSII).EQ.0.) GO TO 1180
D0 1030 0CC=2,4

xoce =

0ncc

IF (0CC.EQ.4) XOCC = 0CC4
IF (HPV.EQ.1.0R.XOCC.LT.HAOVDEF) GO TO 1010

— OCCUPANCY LEVEL QUALIFIES FOR HOV FACILITIES (IF THEY EXIST)
GPEXC = HOVEXC(I)
GPRUN = HOVRUNI(T) * l.1%¥(x0CC-1.)
GPOPC = HOvOPCULID/XOCC
GPPKC = HOVPKCLI)/XOCC

GO TO 1020

~ NO HUV FACILITIES, OR OCCUPAMCY LEVEL DOES NOT QUALIFY

GPEXC
GPRUN
GPOPC
GPPKC

- COMPUTE

oo i

HWYEXCI 1)

HWYRUNIT) + L.Ll*(Xx0CC-1.)
HWYOPCL I/ XNCC
HWYPKC(I)/X0CC

GROUP UTILE RY OCCUPANCY (WITHOUT INCOME COEFFICIENT)
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NEW MASTER
C 00416546
. 1020 GPUTIOCC) = BEXCG¥*GPEXC ¢+ BRUN®GPRUN # BOUPC&GPUPC + BPKC*GPPKCOO0416547
EGPUT = EXP{-1.%*GPUT(OCC)) 70416548
C 00416549
C — — — FACTUR IN INCOME COEFFICIENT TO EXPONENTIATED UTILE 00416550
C 00416551
NO 1030 INC=1,4 00416552
EGPUTILOCC,INC) = EGPUT & EINCIOCC,INC) J0416553
1030 CONTINUE 0041655%
C 00416555
C - — - CALCULATE PERCENT IN EACH OCCUPANCY BY INCOME, AVERAGE OCCUPANCYD0416556
C BY INCOMC, WEIGHTED GROUP UTILF AY INCOME 00416557
C 00416558
DU 1050 INC=1,4 00416559
TEGPUT = EGPUTLI(2,INC) ¢+ EGPUTI(3,INC) + EGPUTIl4,INC) 00416560
GRPUTUINC) = 0. : 00416561
TEMP = 0. 00416562
DO 1040 0CC=2,4 00416563
x0cc = 0CcC 00416564
IF (0CC.EQ.4) XOCC = 0OCC4 00416565
PUCCIOCC,INC) = EGPUTI(OCC,INC}/TEGPUT 00416566
GRPUT(INC) = GRPUTIINC) + POCCIOCC,INC) * GPUT(OCC) 00416567
TEMP = TEMP + POCCIOCC,INC) / xOCC 00416568
1040 CONT INUE 00416569
GOCCUINC) = 1./VEMP 00416570
1050 CONTINUE 00416571
C 00416572
C ——~ APPLY MODE CHOICE MQDEL 00416573
c 004165174
C — — — CALCULATE UTILES FOR TRANSIT AND ORIVU-ALDONE (WITHOUT INCOME 004165175
C COEFFICIENT) 00416576
C 00416577
IF (TTULI1).EQ.999.) GO TO 1060 00416578
TRNUT = TTULI} + BOPC*TFARE(I) 00416579
ETRNUT = EXPI-1.*TRNUT) 00416580
GO 7O 1070 00416581
1060 ETRNUT = 0. 00416582
1070 ONEUT = BEXCL*HWYEXCE(I) + BRUN*HWYRUNI(I) ¢ BOPC*HWYOPCI(I) 00416583
1 + BPKC*HWYPKCIL) 00416584
EONEUT = EXP(-1.*0ONEUT) 00416585
c 00416586
C — — = INIVIALIZATIONS 00416587
C 005416588
PCITRN = 0. 00416589
PCTONE = 0. 00416590
PCTTWO = O. 00416591
PCTTHR = 0. 00416592
PCTFOR = 0. 00416593
PCTADR = 0. 00416594
PCTAPS = 0. 00416595
c 00416596

C — - — FACTOR IN INCOME COEFFICIENT TO EXPONECNTIATED UTILES, SUM UTILESO00416597
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00 1080 INC=1,4

EGRPUT = EXPU-1.*GRPUTHINL)) * EINCGI
EONUTI = EONEUT * EINC(1,1INC)
TOTEUT = ETRNUT ¢ EONUTI + EGRPUT

- — — CALCULATE MODE SPLIT BY INCOME

PTRNIIMC) = ETRNUT/TOTEUT
PONE(INC) = EONUTI/TOTFEUT
PGRP(INC) = EGRPUT/TOTEUT'

INVGOC =1./GOCC{INC)
PADRUINC) = PONECINC) ¢ PGRP(INC)*INVGO
PAPASSEINC) = PGRP(INC)*(1.-INVGNC)

- = =~ SUM TO COMPUTE OVERALL MODAL SPLIT

1080

PFAC = Z({iNC¢19,12)

PCTTRN = PCTTRN + PTRNUINC) *PFAC

PCTONE = PCTONE + PONEUINC)*PFAC

PCITWO = PCTIWO + PGRP(INC) ¢PUCC(2,1INC)
PCTTHR = PCTTHR + PGRPUUINC)*PAOCL(3,INC)
PCTFOR = PCTYFOR ¢ PGRPUINC)#POCC(4,INC)
PCTADR = PCTADR ¢ PADR(INC) ¢PFAC

PCTAPS = PCTAPS + PAPASSIINC)#*PFAC

CONVINUE

IF AUTO DRIVER TRIPS INPUT, CONVERT TO PERS
IF (TT0D.EQ.1) TRIPS(LI) = TRIPS{I)/PCTADR

PUT OUT TRIP TABLES AND TRIP-END SUMMARIES

= = — TRANSIT TRIP TABLES

NXTTP = 0.
NTRTP = TRIPS(I) * PCTTRN

IF (TUYPE(!).GE.2.0R.LIYPE(f).EQ.4) NXTTP
NLTTP = NTRIP — NXTIP

TROUT(1,1) = NXTITP

TROUTLI,2) = NLTTP

— AUTO-DRIVER TRIPS, AUTO-PASSENGER TRIPS:

NAPASS = VRIPS(I) * PCVAPS

NADR = TRIPS(I) * PCTADR

IFf (HOV.NE.3) GO TO 1100

NHOVDR = 0,

NHOVPS = 0. .

IF {HOVMK{T).NE.1) GO TO 1090

IF (HOVDEF.GT7.2) GO TO 1082

NHOVDR = NHOVDR ¢ O0.S*TRIPS(I)*PCTTwWO

ING)

C

*PFAC
*PFAC
*PFAC

ON TRIPS

= NTRTP

HOV LANE EXISTS
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NEW MASTER

NHOVPS = NHOVPS ¢+ 0.S5¢TRIPSUI)*PCTTWD
1F (HOVDEF.GT.3) GO TO 1084

NHOVUR = NHOVDR ¢ 0.333%#TRIPSUI)I*PCTTHR

NHOVPS = NHOVPS + 0.667*TRIPSII)*PCTTHR

NHOVDR = NHOVDR + TRIPSII)*PCTFOR/OCCH

NHQVPS = NHOVPS + TRIPSUI)#PCTFOR*(0LCC4~1.0/0CC4
NNHOVD = NADR - NHOVDR

NNHOVP = NAPASS — NHOVPS

TROUTIIL,3) = NHOVDR

TROUTi1,4) = NNHOVD i
TROUT(1,5) = NHUVPS

TRUUT(I,6) = NNHOVP

TROUT(L,7) = TRIPS(I)

GO TO 1110

NO HOV LANE

TROUT{1,3) = NADR

TROUT(I+4) = NAPASS

TROUY(I,5) = TRIPSLI)

TRIP-END SUMMARIES: 1. BY MODE

TEL{IZ,1) = TEL(1Zy1) + NTRTP
TELL1,4) = TELLI,4) + NTRTP
TELLIZ,2) = TEL(1Z,2) + NADR
TEW(I.5) = TEL(I,5) ¢ NADR

TEI(IZ,3) = TELULIZ,3) + NAPASS
TELL1,6) = TELLI,6) + NAPASS
PERTLUIZ, 1) PERTL(IZ,1) + TRIPSI(I)
PERTL(I,2) PERTLI{L,2) + TRIPSII)

2. EXP/LRT VS NON-CORRIDOR

TE2(1Z41) = TE2(I1Z,L) + NXTTP
TE2U1,3) = TE2U1,3) + NXITP

TE2112,2) = TE2{12,2) + NLTTP

TE21144) = TE2U144) + NLTYP

PERT2{1Z,1) = PERT2(17,1) + NTRTP
PERT21142) = PERT2{1,2) ¢ NTRTP

IF (HOV.NF.3.0R.GHYREP.EQ.2) GO TO 1120

3. AUTO-DPRIVERS: HOV LANE USED/NOT USED, IF HOV LANE EXISTS

TE3LIZ,1) = TE3{1Zy1) * NHOVDR
TE3(1,3) = TE3(1,3) + NHOVDR
1E3017+2) = TE3(1Z,2) + NNHOVD
PERT3I(1Z,41) = PERT3(1Z,41) + NADR
PERT3(142) = PERTILI,2) & NADR

C - - = 4, AUTO-PASSENGERS: HUV LANE USED/NOT USED

LEBUPDIE 1LOG

30416650
00416651
00416652
00416653
00416654
20416655
00416659
00416657
00416658
00416659
00416660
00416661
00416662
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004166566
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00416668
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00416671
00416672
304166173
00416674
004166175
004166176
004166177
00416678
00416679
00416680
00416681
00416682
00416683
00416684
00416685
00416686
004165687
004166A8
00416689
00416690
00416691
00416692
00416693
00416694
00416695
00416696
00416697
00416698
00416699
00416700
00416701
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C ——

(N
1120

1130

C —-———

aan
1
I

1140

1150

1160

aoo
|
|

1170

NEW MASIER

TE4(1Z41) = TEG(IZ,1) + NHOVPS
TE4(I,3) = TE4U1,3) + NHUOVPS
TE4(1Z42) = (E4(1Z42) # NNHGVP
TE4l1,44) = TE4LL,4) + NNHOVP
PERT4(IZ,y1) = PERT4UIZy1) ¢ KNAPASS
PERT41§,2) = PERT4(1,2) + NAPASS

SET UP REPORTY 1 (SUMMARY NF TRIPS BY MODE BY INCOME)

D0 1130 INC=1,4
TINC = ZUINC#+19,1Z) * TRIPS(I)
TRPTOT(1,INC) TRPTUT L1, INC)
TRPTOT (2, INC) TRPTOT(2,INC)
TRPTOT (3, INC) TRPTOT(3,INC)
YRPTOT (44 INC) TRPTOUT{ 4, INC)
TRPTOT (5,4 INC) TRPTQOTIS,INC)

CONT INUE

TINC*PONELINC)
TINC*POCC(2,1INC) *PGRPLINC)
TINC*POCC(3,INC)*PGRP(INC)
TINC*POCC (4, INC)*PGRP(INC)
TINC*PTRN{INC) :

]
* > e

W wnn

SET UP REPURT 2 (SUMMARY OF ENTER/EXIT POINTS ON EXP/LRT/HOV)

IF (GWYREP.EQ.2) GO TO LLT7S
LO = EXPIR(IZ) ¢+ 1

LOHI = MAXO(LOHI,LO)

LI = EXPTRLE) + 1

LIHI = MAXO(LIHT,LI)

TALLY BOARDINGS AND ALIGHTINGS GN EXP/LRT ROUTE

IF (VTTYPE(I).EQ.O0) GO TO 1170
IF (TTYPE(I}.GT.1) GO TO 1140
IF (LTYPE(L).LT.4) GO TO 1170
OQUTALTILL) = OUTALTILI) + NTRTP
OUTKAZ = OUTKALZ & NTRTP

GO YO 1179

IF (TTYPE(I).GT.?) GO TO 1150
INBRDULO) = INBRD(LO) ¢ NTRTP
INKAZ = INKALZ & NTRTP

GO O 1170

IF (TTYPE(I}.GT.3) GO T0 1160
INBRD(LO) = (NBRD(LO) + NTRTP
INALT(LI) = [INALT(LL) + NTIRTP
GO 10 1170
OUTBRD(LOD)
OUTALTILE)

OUTARD(L.O) + NTRTP
OUTALTILT) + NTRTP

TALLY ENTRANCES TO HOV LANE, IF USED

IF (HOV M. 3.0RHOVMK( 1) .NE.L) GO TO 1175
HOVVEH = HOVVFH + NHOVDR

ONVEH(LO) ONVEH(LO) + NHOVDR

ONPERI(LO) (ONPER(LG) + NHOVDR + MHOVPS

ICBUPDTE LOG PAGE 0031

00416702
00416703
00416704
00416705
02416716
00416707
00416708
00416709
00416710
00416711
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004161715
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00416719
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00416721
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nos4l16724
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0Cc416728
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N0&16731

004161732
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No416735
00416736
00416737
00416738
N0416739
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1184

1185
1190

C
C ——-
c

NEW MASTER

HOVPER = HOVPEPR & NHOVDR + NiHOvVPS

SET UP REPURT 3 (SUMMARY OF VMT BY AQ DISTRICT AND FACILITY TYPE)

- SUM VMT BY ODISTRICT, IF DESIRED

IF (DOVMT.EQ.2) GO TO 1180

VMT] = NADR * INT(1,PVARL28)) * FCHWYD

Jo = 2ZDl1) .

DO 1177 K=1,15

VMTK(K) = VMTK{K) + VMTIZDSTPCTUIDST 4n,K)

CONTINUE -
CONT INUE
IF tIZ.NEC.L1Z) GO TO 1184

— LAST INTERNAL ZONE, ALLOCATE VMT TO FACILITY TYPES

IF (DOVMT.EQ.2) GO TO 1181
DO 1182 K=],6
DO 1182 IDST=1,15
VMTLIDST,K) = VMTK(IDST)*FACPCT(IDST,K)

VMITIK) = VMTIF(K) + VMTLIDST,K)
VATFLT7) = VMTF(T) + VMT(IDST,K)
CONT INUC

DO 1183 I=1,4
DO 1183 J=1,5
TOTTRPUJ) = TOTTRP(J) ¢ TRPTATLI, 1)
CONTINUE

I-X TRIPS: INPUT VALUE EQUALS AUTO-DRIVER TRIPS

IF (LIZ.EQ.ZONES) GO TU 1220

ISTRT = LIZ + 1

DO 1190 1=ZSTRT,ZONES
TRIP = INT(I[,PVAR(26))
TEL(1Z,2) = TELLIZ,20 + TRIP
TEWT,5) = TEL(I,5) + TRIP
PERTL(IZ,1) = PERTI(IZ,1) ¢ TRIP
PERTI(I,2) = PERTL(I,2) + TRIP
IF (HOV.NE.3) GO TO 1185
TROUT(I,4) = TRIP
TE3(12,2) = YE3{1Z,2) + TRIP
TE3{1+3) = TE3(L,3) + IRLP
PERT3(IZ,1) = PERT3(IZ,1) + TR(P
PERT3U1,2) = PERT3(1,2) ¢ T2IP
GO TU 1190
TROUT(T,3) = TRIP

CONT INUE

GU TN 1220

X-Ty X=X TRIPS: SAME

TEBUPVUTE 1L0OG PAGL
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SYSIN NEW MASTER
1200 DO 1210 1=1,200ES 00416806
TRIP = INT(1,PVARL26)) 00416807
TELNC(LZ,2) = TEL(EZ,2) ¢ TRIP 00416808
TELLI,5) = TEL(L,5) + TRIP 00416809
PERTI(IZ,1) = PERTI(1Z,1) & TRIP 00416810
PERTINI,2) = PERTL(1,2) + TRIP 00416811
IF (HOV.NE.3) GO TU 1205 00416812
TROUTU1,4) = TRIP 00416813
TE3(1Z,2) = TE3(1Z,2) + TRIP 02416814
TE3L1,3) = TE3L(1,3) ¢+ TRIP 00416815
PERT3(1Z,1) = PERT3(IZ,1) ¢ TRIP 00416816
PERTA(142) = PERT3(1,2) ¢ TRIP 00416817
G0 TO 1210 00416618
1205 TROUT{1,3) = TRIP 00416819
1210 CONT INUE 00416820
GORDON = 1 00416821
IF (GORDON.EQ.2) GG TO 1221 00416822
1220 PETURN 1 00416823
1221 CONT INUE 00416824
[ 00416825
C ®*& FND OF MODI3D *&% 00416826
c 00416827
«/ NUMBER INSERT=YES,SEQ1=460000,NEW1=460021, INCR=1
c* *00417000
ce *00418000
c* *00419000
Ce *00420000
c* +*00421000
CH# 25232082 40X SRR RN R RRXRERRE RN E RS EER K X LS E S E XX KB X RS KRS EE KRS 2262 % &2 2%%(0)0422000
RETURN 00423000
(o 00424000
ENTRY MODIJ3E(TZ,J2,X, FABSO,TETAB,TEPERS,IRO,IRE,IRP,*) 00425000
C 00426000
REAL *4 TETAR(3,5),TEPERS(S5), IR0IS), IRELS), IRP(5) 00427000
REAL®4 XINVAR),TABSOlTABOUT) 00428000
Ctt‘t‘t‘tttttt‘tttttt#*‘t#“t#it#tt.tttttttt.t‘t‘tttOttttt‘tt#tttt.tt#tt00629000
Cs ) +00430000
Ce ENTRY MODL3E IS USED TO APPLY MODELS ON AN INTERCHAMGE 00431000
C* BASIS. IT IS ENTERED AS FOLLOWS: 00432000
Cc* 00433000
ce 1. ONCE FOR EACH HUUSEHOLD RECORD , IF INPUT. €00434000
(o *00435000
(] 2. ONCE FOR EACH 1-J PAIR IF INTERCHANGE AND TRIP 00436000
Ce TABLE DATA 1S INPUT WITHOUT HOUSCHOILD DATA. 00437000
Cs* 00438000
C* 3. ONCE PER ZONE If ONLY TRIP END DATA IS INPUT. 00439000
Ce *00440000
Ce- e «00441000
Ce MOD13E USER CODE IS INSERTED BETWEEN 442000 — 448000 *00442000
Ce* 00443000
Ce *00444000
Ce £00445000
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NEW MASTER
c* *00446000
Cc* 00447000
CHEEEEXRERAABEARE R SRR RERR AR KRR AR R AR ERAA A KRR KRR SRR AR XK KL XXX %2%£00448)00)
RETURN 00449000
c 00450000
ENTRY MOD13F{X,*) 00451000

CESEEEER LR XK R RXE SRR E T RE R AR A R R R R AR AR R R ER A EAEER TR R AR R E R EE &R0 %%200452000

C* +00453000
c# ENTRY MODI3F IS USED TO PRINT ANY ADDITIONAL ARRAYS WHICH *00454000
ce MAY HAVE BEFN ACCUMULATED BY THE USER IN ENTRY POINTS *00455000
(o MODI 3D AMD NMOUVI3E. 1T IS ENTERED ONCL AFTER ALL INPUT «00456000
ce DATA HAS BEEN PROCESSED. : *00457000
c* _ #00458000
ce—— - — e e #00459000
Cce MOD13F USER CODE IS INSERTED BETWEEN 460000 - 466790 €00460000
c - 00460001
C *t* BCGIN MODL3F #e&¢ 20460002
c 00460003
C --- WRITE OUT DESCRIPTION OF QUTPUT TRIP TABILES ‘ 00460004
c 00460005

WRITE (6,1270) TABOUT 00460006

1270 FORMAT (*1 TRIP TABLE MATRICES®//® THE FOLLOWING®,12,* [RIP TABLE00460007
1S HAVE BEEN WRITTEN TO THE J9 FILE:*//4X,%1. TRANSIT TRIPS USING E00460008
2XP/LRT SERVICE'/4Xy*2. TRANSIT TRIPS NOT USING EXP/VLRT SERVICE®) 00460009

IF (HOV.NE.3) GO TO 1290 00460010
WRITE (6,1280) 00460011

1280 FORMAT (4X,°3. AUTO-DRIVER TRIPS USING HOV LANE®/&X,'4. AUTO-DRIVE00460012
1R TRIPS NOT USING HOV LANE®*/4X,*S. AUTO-PASSENGER TRIPS USING HOV 00460013
2LANE®/4X,%6. AUTO-PASSENGER TRIPS NUT USING HOV LANE®/4X,*7. TOTALOO46001%

3 PERSON TRIPS*) 00460015
GO 10 1225 00460016
1290 WRITE (6,1300) 00460017

1300 FORMAT (4X,°3. AUTO-DRIVER TRIPS®/74X,'4. AUTD-PASSENGER TRIPS'/4X,00460018

1*5. TOTAL PERSON TRIPS') 00460019

C 00460020
C ——- PRINT REPORT 1 00460021
c 00460022
1225 WRITE (6412300 (J,(TRPTOTUL 1J),1=1,5)¢J=1,4),TOTTRP 00460023

1230 FORMAT (1HL1;;16X,?SUMMARY REPORY 1°//BX,*SUMMARY OF TRIPS BY MODE A00460024%

IND TNCOME®*/aX,*(NDTE: DOES NOT INCLUDE EXTERNALS)Y*//28X,*MODE*/ 00460025

2/7/° INCOME ONE THO THREE FOUR+ TRANSIT*// 00460026
34(//6XeI1,4X,5FB.00/9X,512X,6(1H-)1)/9%X,5F8.0) 00460027

C 00460028
C —— PRINT REPORY 2, [F DESIRED 00460029
. C : 00460030
IF (GWYREP.EQ.?) GO TO 1260 00460031

WRITE (6,1240) INKAZoOUTKAZ,{ I,y INBRD({I), INALT(U),0UTBRDIT), 00460032

1 OUTALTLID s 1=1,LONHT) i 00460033

1240 FORMAT (1HL,19X,* SUMMARY REPORT 2°//6X,*ENTRANCE AND EXIT POINTS 000460034

IN EXP/LRT CORRIDOR® /16Xy *({STRAIGHT LINE DISTANCE)*///® MILE*/ 00460035
2' FROM KEY INBOUND TRANSIT TRIPS OUTBOUND TRANSIT TRIPS*// 00460036
37 ACVIVITY'/* IONE? , TX, *B0OARD ALIGHT®, 00460037

LK K BE SR BE K BE BE BF NE BE ONE BN NE BE B NE BE CNE B BN R BK BE BE B Y BE NN NE NP B NR NE RN
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49Xy * BOARD ALIGHT/ 30460038
5/7' OLKAZ)' 12X, F2.0,5X,F9.0, 00460039
61001/3X,13,3X,2F10.005%X,2F9.00) ; 00460040
IF (HOV.NE.3) GO TD 1260 00460041
WRITE (641250) HOVVEH,HOVPER, (I ONVEMHLT) 4ONPER(TD),1=1,LOHI) 00460042
1250 FURMAT (//11X,°*CARPOOL VEHICLE TRIPS CARPOOL PERSON TRIPS'/ 70460043
L7/15X, *ENTECR EXIT® 11Xy *ENTER EXITY/ 00460044
2/7/° OfKAZ)'.l1X, 00460045
3F9.0413X,FLO.0,100(/3X,13,6X,FB.0,17X,F7.0)) 00460046
C . 00460047
C——— PRINT REPURT 3, [F VMT CALCULATIONS WERE DONE 00460048
C . ) 00460049
1260 IF (DOVMT.EQ.1) WRITE(6,1265) (I,{VMT{Ll,J),J=1,6),VMTKLI),[=1,415),00460050
1 VMTF 00460051

1265 FORMAT (1H1,35X, *SUMMARY REPORT 3°//20X.°SUMMARY OF VMT BY AQ DIST00460052
LRICT AND FACILITY TYPE®*/720X,*INOTE: INCIUDES ONLY INTERNAL-INTERNAOO0460053
2L HORK® /21X, *'AUTO TRIPS. [IF THIS IS NOT A BASE RUN, THESE'/21X,'FD0460054%
31IGURES MUST BE COMPARED WITH REPORT 3 FROM®/21X,'BASE RUN TO GET E00460055
4STIMATED CHANGES IN VMT.)'///4X,°AQ",29X,*PRIMARY MINUOR'/?® DI1S00460056
STRICT INTERSTATE EXPRESSWAY ARTERIAL ARTERIAL COLLECTOR LOC00460057
GAL® g TX, *TOTAL */1H#, 8L1H_D o1 X201 X 100 LH_D) o 2Xo 20880 1H_D,2%),9(1H_),00460058
TaXoSUIH_ D o TXySULH_) 4151/ /74X 12,6X,TULXeFL10.0))/710X, 7T(3X,8(1H-))/ 00460059

810X, TL1X,F10.0)) 30460060

(% . 00460061
C —=- WRITE OUT EXPLANATION OF TRIP END SUMMARIES - 00460062
C 00460063
1310 WRITE 16,1320) 00460064

1320 FORMAT (*1 TJRIP END SUMMARIES®//°* THE FOLLOWING TRIP END SUMMARIEN046N065
1S WILL BE PRINTED BELOW:*//*' SUMMARY | —— TABLE 1 = TRANSIT FTRIPS00460066
2°/15X, *TABLE 2 = AUTO-DRIVFR TRIPS®*/15X,'TABLE 3 = AUTO-PASSENGER 0N460067
3TRIPS* /715X, *PERSON-TRIPS = TOTAL PERSON TRIPS'//®* SUMMARY 2 —-- TA00460068
4BLE 1 = TRANSIT TRIPS USING EXP/LRT SERVICE®/15X,°TABLE 2 = TRANSI00460069

ST TRIPS NOT USING EXP/LRT SERVICE'/ 30460070
615X, *PERSON TRIPS = TOTAL TRANSIT TRIPS') - N04600171
IF (HOV.NE.3.0R.GWYREP.EQ.2) GU TO 1340 00460072
WRITE (6,1330) : 00460073

1330 FORMAT{/* SUMMARY 3 —— TABLE 1 = AUTO-DRIVER TRIPS USING HOV LANEO0460074
1'/15X¢*TABLE 2 = AUTO-DRIVER TRIPS NOT USING HOV LANE®/ 004600175
215Xy *PERSON TRIPS = TOTAL AUTO-DRIVER TRIPS'//' SUMMARY 4 —— TABL00460076
3E 1 = AUTO-PASSENGER TRIPS USING HOV LANE'/15X,°*TABLE 2 = AUTO-PAS00460077
4SENGER TRIPS NUT USING HOV LANE'/15X, *PtRSON TRIPS = TOTAL AUTO-PA00460078

5SSENGER TRIPS?) 00460079

1340 CONTINUE 00460080

C 30460081

C #*&* [ND UF MODI3F #*¢» N0460082

c 00460083

./ ENDUP

c* *00461000

Ce *)0462000

C* *00463000

(o *00464000

C* *00465000

TEBUPDTE LOG
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APPENDIX E

SCENARIO ANALYSIS TECHNIQUE



INTRODUCTION

The technique used to analyze the modal impacts of the transportation
scenarios is an extension of the method used in Tables 16-19 in the main text.
Incremental logit analysis is used in both cases to estimate the shifts in mode
shares resulting from transportation system changes. Given a known original
mode share, the absolute change in the system variable(s), and coefficients
describing the relative sensitivity of travellers to each variable, new shares
for each mode can be estimated.

The original mode share comes either from observed data, or a "base"
application of the modal summary tables or the corridor sketch planning
program. The modes of interest, of course, are transit and ridesharing (group
auto), with drive alone being the remaining mode. The absolute change in the
system variables is determined from the known existing variable values and
an assumed percentage change from the existing base value. The percentage
changes are related to the various scenarios: Constrained, Expected, and
Uncontrained, as defined in a separate technical memorandum. The coeffi-
cients are derived from logit mode choice models calibrated for Seattle,
Houston, New Orleans, and Minneapolis-St. Paul. They represent factors used
to describe the effect of each variable on mode choice decisions.

This method, as applied in Tables 16-19 in the transit and carpool sensitivity
analysis, deals with one mode at a time, and changes to one variable at a
time. For the full scenario analysis, this technique has been expanded to
include all three modes, and changes to several variables simultaneously.

CALCULATION

An interactive FORTRAN program was written for a microcomputer to
implement the program. The source code for this program is attached at the

end of this Appendix. A sample application (the printout from an interactive
session) is shown in Figure .

The program first initializes several variables, prompts the user to input the
original transit and ridesharing shares, then calculates the drive alone share.
Then, the user is prompted to input the absolute changes in any of the system
variables. The program converts the daily parking cost change to a "one-
way" value, and calculates the change in highway operating cost based on the
trip distance and change in gasoline cost. A 1980 value of 6.4 miles per
gallon is used. Changes in the non-fuel part of auto operating cost are not
included. In the case of the ridesharing mode, changes in cost are divided by
2.5 to reflect the change in cost per person.

Then, the relative disutility values (UJ) of the three modes are estimated by
simply assuming an arbitrary value for the drive alone exponentiated disuti-
lity (exp (-U)). From that and the known original modal shares, the transit
and ridesharing exponentiated disutilities can be calculated. Natural log-
arithms are applied to convert to actual disutility values.



Figure 1
EXAMPLE APPLICATION OF LOGIT SENSITIVITY PROGRAM

LOGIT SENSITIVITY FROGRAM ~- INPUT KNOWN FERCENT TRANSIT

AN GROUR AUTO MORES, AND DESGIRED CHANGES IN

SYSTEM VARIARLES -- FROGRAM WILL CALCULATE NEW MORE SHARES

PERCENTS MUST 2L ENTERED AS PROPORTIONS (0.0-1.0)
ANDU MUST HAVE EXPLICIT DECIMAL FOINTS

ENTER KNOUWN TRANSIT PROPQRTION: 0.10

ENTER KNOUWN GROUFP AUTO (RIDESHARING) PROPORTIONM: ©£.40
INFUT CHANGES IN SYSTEM VARIARLES

IF THY VALUL BECRUASES, EMIER AS A NEGATIVE NUMERER
ALWAYS USE EXPLICIT DECIMAL FOINTS

IF NO CHANGE, JUST HIT CMTER

ZNTER CHANGE IN TRANSIT RUN TIME (HINJ): -S.9

ENTER TOTAL CHANGE I)
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ZHTFR CHANGE IN ONE-WAY TRANSIT FARE (CIENTE): -25.8
kNTFR CHANGE IN HIGHWAY RUN TIME (MIN.)? -5.0
ENTER CHANGE IN REAL (1980 $) GAS COST (CENTS/GRILIONIG

EXTER CHANGE IN TOTAL DATLY FARKING COST (CENTIY! 20.4

LI -

EMTER THE TOTAL HIGHUWAY DISTANCE (MI.)Y 20.90

NEW TRANSIT PROPORTION = 166
NEW DNRIVE ALOME PROPORTIOM = + 403
NEW GROUF AUTD PROFORTION = «429

NOTED TOMALS MAY NOT ARR CXACTLY TQ 1.0 DUE TO ROUNDING
TO MO ANOTHER CASEs TYPE 1...10 ENIs TYPE O O

3049




The disutility for each mode is then modified by the sum of the coefficients
times their respective system variable changes. Table | lists the variables
included in the program and their coefficients. The coefficient should be
interpreted as the change in travel disutility resulting from a one unit change
in the variable. These coefficients are positive because the entire disutility
expression is multiplied by -1 prior to exponentiation. This yields the net
effect of all the system changes on all the modes, relative to each other.
Once new disutilities are calculated, the previous two steps are reversed: the
disutilities are exponentiated and combined to yield the new modal shares.
This process can be easily repeated for practically any combination of mode
shares and system changes. The entire program executes in about 20 seconds.
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Table |
SCENARIO ANALYSIS VARIABLES

Logit
System Variable Units Coefficient
transit run (in-vehicle) time minutes 0.031
transit out-of-vehicle time minutes 0.044

(walk and wait time)

transit fare (one-way) cents 0.010
highway run time minutes 0.031
auto operating cosf—l-/ cents 0.010
daily parking cost cents 0.010

Notes:

1/ Calculated based on highway distance and gasoline cost.
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NEW LOGIT SENSTTIVITY PROGRAM...LOGIT.FOR...RY WEA 4/21/82

THIS PROGRAM USES A MIX OF LOGIT SYSTEM COEFFICIENTS FROM

OTHER AREAS, AMR A 1980 AUTO OPERATIMG COST MORCL TO
NETERMINE MORE SHIFTS FOR CHANGES IN THE ARSOLUTE
VALUES OF SYSTEM VARXARLES FOR TRANSIT AND HIGHWAY MODES.

WRITE(1,10) :

FORMAT(’ LOGIT SENSITIVITY PROGRAM - INPUT KNOWN PERCENT
1 TRANSET/ /7 AND GROUP AUTO NOQES, AMD DESIRED CHANGES IN‘/
2 7 SYSTEM VYARIARLES -- PROGRAM WILIL CALCULATE NEW MORE‘»

3 0 GHARES'/” PURCENTS MUST RE ENTERED AS PROPORTIONG s
4 7 (0,0-1.0"/77 AND MUST HAVE EXPLICIT DECTMAL FPOINTS’//)

INITIALIZE SOME YARTARBLES

c
J

FTR = 0.0
FARR = 0.0
e o= 0.9
TR o= 0.0
UGR = 0.0
UTIR = G.0

TR LN

NTEC WAL y 3 \ ¢
NTER NHOWN TRANSTT FROPORTIOM!

WRITE (L2307

FORMAT(’ ENTFR KNOWN GROUF AUTO (RIDESHARING) PROFPORTION: )
RESTH(S, 25 1"GR

nyo= 1,0 - PGR - BTR

IF (Pua LE.2.0) STOP PRALED

TRNRUM = 0.0

TRNOYUT = 0.0
FARE = 0.0
HWYRUN = 0.0
HWYDST = 0.0
HUYCST = 0.0

ENTER SYSTEM UARIARILE CHANGES

WRITE(1540)
FORMAT(’ INFUT CHANGES IN SYSTEM VARIABLES’/’ I(F THF VALUE’»
1 7 RECKREASES, EMTENR AS A NEGATIVE NUMABER/’ ALWAYS USE’,
2 ¢/ EXPLICIT DECIMAL FOINTS’/’ IF NO CHANGEs JUSY HIT ENTER’//)
WRITE(1,39) '
FORMAT(’ ENTER CHANGE IN TRANSIT RUN TIME (MIN.)S )
REANCS;25) TRNRUN
WRITF(1,40)
FORMAT(’ ENTER TUO1AL CHANGE IN TRANSIT WALK AND WalT TI¥E: )
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REAR(G525) TRNOVT
WRITE(1,70)

FORMAT(’ ENTER CHANGE
READ(G225) FARE
WRITE(1,80)

FORMAT(‘ ENTER CHANGE
READ(S:235) HRYRUN
WRITE(1,90)

FORMAT(’ ENTER CHANGE
1 'GgALLOMY: )
READ(S25) GASCST
WRITE(15,100)

FORMAT(’ ENTER CHANGE
REANR(S523)  PRRKECST
FRKCST = 0.5 % FPRKCST
WRITE(1,110) _
FORMAT(‘ ENTER THE TOTAL
REAN(S,25) HWYDST

70 IN

80 IN

20 IN

100

IN

110

CALCUL ATE CHANGE TN AUTO OPERATING

(ASHUME FUEL EFFICIENCY O

HWYCST = HWYDRST ¥ GASCST
CHLCULATF MODAL DISUTILITY
ASSUME THAT U(DIIRIVE ALONE)

EUTiA =
EUTOT =

EUTR =
EUGR =

2.0

2.,0/PDA
PTR x EUTOT
PGR % FUTOT

UN-EXPONENTIATF

IF (PTR.LT.0.,01) GO TO 1
UTR = -=1.0 % ALOG(LEUTR)
Una -1.0 % ALOG(EUDA)
UGR ~1.,0 % ALOG(EUGR)

129

ADD CHANGES IN SYSTEM VARIA

| COEFFICIENTS COME FROM SEA
NEW ORLEAMS.  AVERAGE GRO

IF (PTR.LT.0.01) GO TO 1
UTR = UTR 4+ 0.0J1XTRNRUN
unha = UDA + 0.031%HWYRUN
UGR = UGR + 0,031XHWYRUN

CALCULATE NEW EXPONENTIATED

‘IF (PTR.LT.0.01) GO TO 1
EUTR = TAP (-1, 03%UTR)
130 EUDA = EXP(-1.0%xUDA)

ONE-WAY TRANSIT IMARE (CENTSYS ‘)

HIGHWAY RUN TIME (MIN.O): )

REAL (1980 $) GAS COST (CENTS/’»

TOTAL DAILY PARKING COST (CENTS) G

HIGHWAY NISTANCE (MI.)Y ")

CasT
Folsed BPG == 1980
F16.08

VALUES (UTILES?

= 2.0 AN HERIVE THI OTHERS

20

RLES % COEFFICIENTS
TTLE, HOUSTON, MINNEAPOLIGs AND
Ur OCCURPANCY OF 2.5 IS ASHUMED.

a5

P 0.044%XTRNOVT + 0.010XFARE

+ 0.010%(HWYCST + PRKCET)

+ 0.010X(HWYCST + PRKGST)I/Z2.5

UTILES

30
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EUGR = EXP(-1.0%UGR)

EUTOT = EUTR + FUDA + EUGR
IF (PTR.L.T.0.01) 0. TO 140

PTR = EUTR/EUTQT
140 PNA = EUDAZEUTOT
PGR = FUGR/EUTOT

c
C OQUTPUT SECTION
c

WRITE(1s200) PTRsPDA»PGR
200 FORMAT(///7/7/7° NEW TRANSIT PROPORTION = "sFb.3/
1 / NEW DRIVE ALONE PROPORTION = “yF&.3/
2 7 NEW GROUP AUTO #ROPORTION = ‘:F4.3/
3 7 NOTE: TOTALS MAY NOT ADD EXACTLY 70 1.0 RDUE T0 ROUNDIKG’)
WRITE(1,210)
210 FORMAT(’ TO DO ANOTHER CASEs TYPE 1.,.,.TO ENDs TYPE 0% /)
REARB(S,218) I
215 FORMAT(I1)
IF (I.,:0Q.1) GO 70 1S
STOP  THEEND
END '
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