














































































































































































































































































































































subroutine PRNJP1 (ku, jc, In, incre, ioffl, 
ioff2, joff1, joff2, pt) 

c prints s1.lllIl6rized outputs (nurriber of queue 
spillbacks per cycle) 

dimension pt(0:15, 0:15) 
if(jc.eq.1) then 
write(ku, 10) In 
10 fomat{/4X, 'arterial lane no.', ill) 
elseif(jc.eq.2) then 
write(ku, 20) In 
20 fomat{/4X, 'cross street no.', ill) 
elseif(jc.eq.3) then 
write(ku, 30) 
30 fomat(/4X, 'arterial total'l) 
elseif(jc.eq.4) then 
write(ku, 40) 
40 fomat(/4X, 'cross street total'l) 
elseif(jc.eq.5) then 
write(ku, 50) 
50 fomat{/4X, 'No.of QS per cycle: Total'l) 
elseif(jc.eq.6) then 
write(ku, 60) 
60 fomat(/4X, 'Simulation Period: Total 'I) 
enclif 
write(ku, 200) (jp*incre,jp = joff1, joff2) 
200 fomat(4x, 'off3:', i2, 14(3x, i3» 
write(ku, 300) 
300 fomat(2x, 'off2') 
do 500 ip = ioffl,ioff2 
if(jc.ne.6) then 
write(ku, 400) ip*incre, (pt(ip, jp),jp:joff1, 

joff2) 
400 fomat(3x, i3, 15f6.2) 
else 
write(ku, 410) ip*incre, (pt(ip, jp),jp:joffl, 

joff2) 
410 fomat(3x, i3, 15f6.0) 
endif 
500 continue 
return 
en:l 
******* 
subroutine PRNJP2(ku, In, incre, ioff1, ioff2, 

joffl, joff2, rnt) 
c prints s1.lllIl6rized outputs (nurriber of vehicles 

simulated) 
dimension mt(0:15, 0:15) 
if(ln.eq.99) then 
write(ku, 100) 
100 fomat (/4X, 'No. of vehicles (wanrup)' /) 
go to 15 
enclif 
write (ku, 10) In 
10 fomat{/4X, 'lane no. 'i2/) 
15 write(ku, 20) (jp*incre, jp = joffl, joff2) 
20 fomat(4x, 'off3:', i2, 14 (3x, i3» 
write(ku, 30) 
30 fomat(2x, 'off2') 
do 50 ip = ioff1,ioff2 
write(ku, 40)' ip*incre, (mt(ip, jp),jp = joff1, 

joff2) 
40 fomat(3x, i3, 15i6) 
50 continue 
return 
en:l 

156 

******* 
subroutine cspeed(m, nee, anp, depp, speed, 

des, icx) 
c calculates average overall speeds 
dimension depp(0:1500), anp(0:1500) 
if (nce.gt. 0) then 
speed = 13.033 + 0.026584*des 
elseif(anp(m) .ne.depp(m» then 
speed = -6.1525 + 15.268*alog10(dcs) 
else 
speed = 42.77 
enclif 
return 
en:l 
******* 
subroutine ranspd(jdum, nee, anp, depp, des, 

speed, icx) 
c generates randcm average overall speeds 
dimension m(100), vnor(100) , depp(0:1500), 

anp(0:1500) 
idum = jdum - 100 
jdum = jdum - 100 
if(nce.gt.O) then 
s = 2.85 
elseif(anp(m) .ne.depp(m» then 
s = 3.28 
else 
xb3r = 42.77 
s = 6.31 
enclif 
ni = 1 
nj = 1 

call rannum (idum, m, nil 
call nomal (m, vnor, nj, icx) 

if(nce.gt.O) then 
speed = s*vnor(l) + 13.033 + 0.026584*dcs 
elseif (anp (m) .ne.depp (m» then 
speed = s*vnor(l) - 6.1525 + 15.268*alog10(dcs) 
else 
speed = s*vnor(l) + xb3r 
endif 

return 
en:l 
******* 
subroutine nordev(jdum, dpqy, icx) 
c generates nomal randcm deviates with a mean 

m and a standard deviation s 
dimension m(100), vnor(100) , hdwy(100), 

dpqy(0:60) 
idum = jdum - 100 
jdum = jdum - 100 
s = 0.43 
ni = 100 
nj = 60 
dpqy(O) = o. 
call rannum (idum, m, nil 
call nomal (m, vnor, nj, icx) 
do 11 j = 1,nj 
if(j.eq.1) xb3r = 2.04 
if(j.eq.2) xb3r = 2.46 
if(j.eq.3) xb3r = 2.12 
if(j.ge.4) xb3r = 1.82 



hdwy(j) = s*vnor(j) + xbar 
dph,r(j) = dph,r(j-1) + hdwy(j) 
11 continue 
return 
errl 
******* 
subroutine rannum(idum, m, nil 
c generates unifonn randan deviates between O. 0 

and 1.0 
dimension r(97),m(100) 
parameter 

(rol=259200,ia1=7141,ic1=54773,nn1=1./rol) 
parameter 

(rn2=134456,ia2=8121,ic2=28411,nn2=1./rn2) 
parameter (rrG=243000,ia3=4561,ic3=51349) 
data iff 101 
do 10 i = 1,ni 
if (idum.lt.O.or.iff.eq.O) then 
iff = 1 
ixl = m::d(ic1-idum, rol} 
ixl = m::d(ia1*ix1+ic1, rol) 
00 = m::d ( ixl, rn2) 
ixl = m::d(ia1 *ixl+ic1, rol) 
ix3 = m::d (ixl, rrG) 
do 11 j = 1,97 
ixl = m::d(ia1 *ix1+ic1, rol} 
00 = m::d(ia2*OO+ic2, rn2} 
r(j) = (float(ix1)+float(OO)*nn2)*nn1 
11 continue 
idum = 1 
endif 
ixl = m::d(ia1*ixl+ic1, rol) 
00 = m::d(ia2*OO+ic2, rn2) 
ix3 = m::d(ia3*ix3+ic3, rrG) 
j = 1 + (97*ix3)/rrG 
if (j.gt.97.or.j.lt.1) pause • stop' 
m(i) = r(j) 
r(j) = (float (ixl)+float (00) *nn2) *nn1 
10 continue 
return 
errl 
******* 
subroutine nomal (m, vnor, nj, icx) 
c generates nomally distributed deviates with 

zero mean and unit variance 
dimension m(100},vnor(100} 
data iset/O/ 
i = 0 
iov = 0 

do 50 k = 1,nj 
vnor(k) = 0.0 
50 continue 

do 100 j = 1,nj 
if (iset.eq.O) then 
i = i + 2 
lOv1 = 2.*m(i-1} - 1. 
v2 = 2.*m(i) - 1. 
r = v1**2 + v2**2 
if (r.ge.1) then 
i = i + 2 
if(i.gt.100) then 
i = 0 
iov = 1 
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go to 100 
endif 
go to 10 
endif 
fac = sqrt(-2.*log(r)/r) 
gset = v1 *fac 
gasdev = v2*fac 
jj = j 
if(iov.eq.1) jj = jj - 1 
vnor(jj} = gasdev 
iset = 1 
else 
gasdev = gset 
jj = j 
if(iov.eq.1) jj = JJ - 1 
vnor(jj) = gasdev 
iset = 0 
endif 
100 continue 
return 
errl 
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Appendix B 

Source Code (Two-way Operation Version): 

Traffic Simulation Model For Oversaturated Arterial Networks 
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program 
c traffic simulation model for oversaturated 

arterial networks 
c two-wc\y arterial operation version 
dimension arr1(0:2000) , dep1(0:2000) , 

arr2(0:2000) 
dimension dep2(0:2000) , arr3(0:2000) , 

clep3 (0:2000) 
dimension arr11(0:2000) , dep11(0:2000) , 

arr21(0:2000) 
dimension dep21 (0:2000) , arr31(0:2000), 

clep31(0:2000) 
dimension zz(0:100), zsut(0:100) , igf(20) 
dimension arrr2(0:500) , arr13(0:500) , 

arrr4(0:500) 
dimension carrl1(0:500) , carrr2(0:500) , 

carr13 (0:500) 
dimension ki2(0:2000), ki3(0:2000) , 

ki21(0:2000), ki31(0:2000) 
dimension dist(20) , iveh(20) , ir(20), ig(20), 

ir1 (20), ig1 (20) 
dimension pta1(0:15, 0:15), pta2(0:15, 0:15), 

pta3(0:15, 0:15) 
dimension pta4(0:15, 0:15), ptc1(0:15, 0:15), 

ptc2(0:15, 0:15) 
dimension ptc3(0:15, 0:15), ptat(0:15, 0:15), 

ptct(0:15, 0:15) 
dimension ptst(0:15, 0:15), spst(0:15, 0:15) 
dimension rnar(0:15, 0:15), mal(0:15, 0:15), 

rrwu(0:15, 0:15) 
dimension rnarb(0:15, 0:15), malb(0:15, 0:15) 
dimension qs2(80) , qs20(80) , qs2l(80), qs3l(80) 
dimension qst (80), qstl (80), qsti (80), 

qstil(80) 
dimension noff(20), jgn1(100) , jgn2(lOO) , 

jgn3(100) 
dimension nka(lOO), nkaO (100), nkal(100) , 

nka2 (100) 
dimension qsi(80) , qsiO(80) , qsil(80), qsi2(80) 
dimension suts(O:lOO, 0:60), sutsO(O:lOO, 0:60) 
dimension sutsl(O:lOO, 0:60), suts2(0:100, 

0:60) 
dimension rqst(80) , rqstl(80) , dep(lO) 
dimension rqs2(80) , rqs20(80) , rqs2l(80), 

rqs3l(80) 
dimension tuz(15) , dtuz(15) , wuz(15, 80), 

ib(15) 
dimension kfa(lO), ma(10) , st(15) 

dimension arrb1(0:2000) , depb1(0:2000) , 
arrb2(0:2000) 

dimension depb2(0:2000) , arrb3(0:2000) , 
clepb3(0:2000) 

dimension arrb11 (0:2000) , depb11 (0:2000) , 
arrb21 (0 :2000) 

dimension depb21(0:2000), arrb31 (0:2000) , 
depb31(0:2000) 

dimension arrrb2(0:500) , arrlb3(0:500), 
arrrb4 (0:500) 

dimension darrl1(0:500) , darrr2(0:500) , 
darr13 (0:500) 

dimension kib2(0:2000) , kib3(0:2000), 
kib2l(0:2000) 

dimension irb(20), igb(20), irb1(20) , igbl(20) , 
kib31 (0:2000) 

dimension qsb2 (80), qsb20 (80), qsb2l (80) , 
qsb31(80) 
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dimension qstb(80) , qstbl(80) , qstib(80), 
qstib1(80) 

dimension nkab(100), nkabO (100), nkab1 (100), 
nkab2(100) 

dimension qsib(80), qsibO(80) , qsib1(80) , 
qsib2(80) 

dimension sutsb(O:lOO, 0:60), sutsbO(O:lOO, 
0:60) 

dimension sutsb1(0:100, 0:60), sutsb2(0:100, 
0:60) 

dimension rqstb (80), rqstbl (80 ) 
dimension rqsb2 (80), rqsb20 (80), rqsb21 (80) , 

rqsb31(80) 

dimension mcll(0:15, 0:15), mcr1(0:15, 0:15) 
dimension carrl(0:2000) , cclep1(0:2000) , 

carr2(0:2000) 
dimension cclep2(0:2000) , carr3(0:2000) , 

cdep3 (0:2000) 
dimension darr1(0:2000) , dclep1(0:2000), 

darr2 (0:2000) 
dimension dclep2(0:2000) , darr3(0:2000) , 

ddep3 (0:2000) 
dimension kir2(0:2000) , kir3(0:2000), 

kir21(0:2000) 
dimension irr(20), igr(20), irr1(20) , igr1(20) , 

kir31 (0:2000) 
dimension nkar(lOO), nkar1(100) 
dimension sutsr(0:100, 0:60), sutsrl(0:100, 

0:60) 
dimension qsr2(80) , qsr21 (80) , qstr(80) , 

qstr1(80) 
dimension qsir(80), qsirl(80) , qstir(80) , 

qstir1(80) 
dimension rqsr2(80) , rqsr21 (80) , rqstr(80) , 

rqstr1(80) 

dimension mc12(0:15, 0:15), mcr2(0:15, 0:15) 
dimension earr1(0:2000) , edep1(0:2000) , 

earr2 (0:2000) 
dimension edep2(0:2000) , earr3(0:2000) , 

edep3 (0:2000) 
dimension farrl(0:2000) , fclepl(0:2000) , 

farr2(0:2000) 
dimension fclep2(0:2000) , farr3(0:2000) , 

fdep3(0:2000) 
dimension kis2(0:2000) , kis3(0:2000), 

kis21 (0:2000) 
dimension irs(20), igs(20), irs1(20) , igs1(20) , 

kis31(0:2000) 
dimension nkas(100) , nkas1(100) 
dimension sutss(0:100, 0:60), sutss1(0:100, 

0:60) 
dimension qss2 (80), qss21 (80) , qsts(80) , 

qsts1(80) 
dimension qsis(80), qsisl(80) , qstis(80) , 

qstis1(80) 
dimension rqss2 (80), rqss21 (80), rqsts (80) , 

rqsts1(80) 

dimension mc13(0:15, 0:15), mcr3(0:15, 0:15) 
dimension garr1(0:2000) , gdep1(0:2000) , 

garr2(0:2000) 
dimension gclep2(0:2000) , garr3(0:2000), 

gdep3(0:2000) 
dimension harrl(0:2000) , hdepl(0:2000) , 

harr2(0:2000) 



dimension hdep2(0:2000) , harr3(0:2000), 
hdep3 (0 :2000) 

dimension kit2(0:2000) , kit3(0:2000), 
kit21 (0:2000) 

dimension irt(20), igt(20), irt1(20) , igt1(20) , 
kit31 (0:2000) 

dimension nkat(100) , nkat1(100) 
dimension sutst(0:100, 0:60), sutst1(0:100, 

0:60) 
dimension qst2(80) , qst21(80), qstt(80) , 

qstt1(80) 
dimension qsit(80) , qsit1(80) , qstit(80) , 

qstit1(80) 
dimension rqst2(80) , rqst21 (80) , rqstt(80) , 

rqstt1(80) 
dimension rnj (100), rnj1(100) , rnj2(100) , bj (30), 

bj1(30), bj2(30) 
dimension dy1(0:60), dy2(0:60), dy3(0:60) 
dimension dy4(0:60), dy5(0:60), dy6(O:60) 
dimension dyal (0 :60), dya2 (0: 60), clya3 (0 :60) 
dimension dya4(O:60) , dya5(0:60) , dya6(0:60) 
dimension dy11(0:60), dy12(0:60), dy13(0:60) 
dimension dy14(0:60) , dy15(0:60) , dy16(0:60) 
dimension dy21(0:60), dy22(0:60), dy23(O:60) 
dimension dy24(0:60), dy25(0:60) , dy26(0:60) 
dimension dy31(0:60), dy32(0:60), dy33(0:60) 
dimension dy34(O:60), dy35(0:60), dy36(0:60) 
C-------------------------------------------
open (4, file=' irlputo', status=' old' , 

forrn=' fomatted' ) 
read (4 , *) llRllt, jcyc, jvar 
read (4 , *) nvol, ncwu, tdc, nac, nca 
read (4 , *) dist (1), dist (2), wida, wide, avsh 
read (4 , *) icl, 19i, idxn, incg, ipt, jdq 
read (4 , *) noff(l) , ioff1, ioff2, joffl, joff2, 

incre 

c input variables 
c 
c mult: number of cases (0; single case, 1· 

multiple cases for optimization) 
c jcyc: cycle length optimization (0; no, 1; 

yes) 
c jvar: variability of parameters (0; no, 1; 

yes) 
c nvol: number of vehicles to be simulated 
c ncwu: number of signal cycles for wann-up 

time 
c tdc: cross street traffic demand (arriving 

headway) 
c nac: number of turning vehicles per cycle 

fran arterial to cross street (CS) 
c nca: number of turning vehicles per cycle 

fran CS to arterial 
c dist (1): link length between the 1st and 2nd 

intersecticns [ft] 
c dist(2): link length between the 2nd and 3rd 

intersecticns [ft] 
c wida: width of arterial [ft] 
c wide: width of cross streets [ft] 
c avsh: average vehicle space headway [ft] 
c icl: cycle length [sec] 
c 19i: arterial green interval [sec] 
c idxn: difference between IlI3Xirnurn and rninillRlrn 

arterial greens [sec] 
c incg: increment of idxn (for optimization) 

[sec] 
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c ipt: protected left turn phase duration (only 
for two-WcIY operation) [sec] 

c jdq: minimum delay to detennine a queue 
spil1.l:ack [sec] 

c noff(l): offset 1 [sec] 
c ioffl: minimum offset 2 (0, for 

optimization) 
c ioff2: minimum offset 2 (C, for 

optimization) 
c joff1: rninillRlrn offset 3 (0, for 

optimization) 
c joff2: rninillRlrn offset 3 (C, for 

optimization) 
c incre: increment of offsets (for 

optimization) 

open (unit=10 , file='y1d', status='unknown', 
forrn=' fomatted' ) 

open (unit=11 , file='y2i', status='unknown' , 
forrn='fomatted') 

open (unit=12, file='y3', status='unknown', 
forrn=' fomatted' ) 

open (unit=13, file='y4', status='unknown', 
forrn=' fomatted' ) 

open (unit=20, file='y5p', status='unknown' , 
forrn=' fomatted' ) 

open (unit=21 , file='y6j', status='unknown', 
forrn=' fomatted' ) 

open (unit=30, file='y7', status='unknown', 
forrn=' fomatted' ) 

open (unit=31, file='y8', status='unknown', 
forrn=' fomatted' ) 

open (unit=40, fi1e='y9', status='unknown', 
forrn=' fomatted' ) 

open (unit=41 , file= 'y10', status= 'unknown' , 
forrn=' fomatted' ) 

open (unit=50, file='sc', status='unknown', 
fo:rnt= 'lmfomatted ' ) 

kul = 10 
ku2 = 11 
ku3 = 12 
ku4 = 13 
kuS = 20 
ku6 = 21 
ku7 = 30 
ku8 = 31 
ku9 = 40 
kulO = 41 
kul5 = 50 
C------
lri = icl - 19i 

noff(l) = 0 
icl = 19i + lri 
nacl = nac 
ncas = nca 
if(jdq.eq.11) then 

nac1 = 3*nac 
ncas = 3*nca 

endif 
if (llRllt.eq.l) then 

write (kul , 120) 
dist(l) 
write (ku2 , 120) 
dist(l) 
write(kuS, 120) 
dist(l) 

icl, 

icl, 

icl, 

19i-ipt, ipt, lri, 

19i-ipt, ipt, lri, 

19i-ipt, ipt, lri, 



write (ku6, 120) icl, 19i-ipt, ipt, lri, 
dist(l) 

120 fonnat(/2x, le=' I i3, 'sec. I, I g=', i2, I 
1=', i2, ' r=', i2, " link length =', 
f5.0, 'ft. ') 
write (kul , 125) nac1, ncas 
write(ku2, 125) nacl, ncas 
write (ku5 , 125) nacl, ncas 
write (ku6 , 125) nacl, ncas 

125 fo:rnat(2x, 'tUIn-in: " '(art to cro) =', 
i2, ' veh/eyc1e, " ' (cro to art) =', i2, ' 
veh/eycle' ) 

endif 

do 400 ip = ioff1, ioff2 
do 410 jp = joff1, joff2 
do 420 kp = 19i, 19i+idxn, inog 

noff(2) = ip*incre 
noff (3) = jp*incre 
if(noff(2).ge.icl) noff(2) = noff(2) - icl 
if(noff(3) .ge.icl) noff(3) = noff(3) - icl 
ipz = noff(2) 
jpz = noff(3) 

19i = kp 
if (jeyc.eq. 1) then 

lri = kp/incg 
icl = 19i + lri 

else 
lri = icl - kp 

endif 

if(mult.eq.O) then 
19it = 19i - ipt 
call HEAD (ku1 , icl, 19it, ipt, lri, noff(2), 
noff(3) ) 
call HEAD(ku2, icl, 19it, ipt, lri, noff(2), 
noff(3) ) 
call HEAD(kuJ, icl, 19it, ipt, lri, noff(2), 
noff(3) ) 
call HEAD(ku4, icl, 19it, ipt, lri, noff(2), 
noff(3) ) 

endif 
do 130 ij = 1, 100 

nka(ij) = 1 
nkaO(ij) = 1 
nkal(ij) = 1 
nka2(ij) = 1 
nkab(ij) = 1 
nkabO(ij) = 1 
nkab1(ij) = 1 
nkab2(ij) = 1 

130 continue 
do 140 km = 0, 500 

carr11 (km) = O. 
carrr2 (km) = O. 
carr13 (km) = O. 
arrr2 (km) = O. 
arr13 (km) = O. 
arrr4 (km) = O. 
darr 11 (km) = O. 
darrr2 (km) = O. 
darr13 (km) = O. 
arrrb2 (km) = O. 
arrlb3(km) = O. 
arrrb4 (km) = O. 

140 continue 
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***** Arterial, A direction **~************** 
***** Right lane 

call INPUI'(icl, dist, iveh, speed, nil 
ixtll = 0 
ixt12 = 0 
ixt13 = 0 
ixt21 = 0 
ixt22 = 0 
ixt23 = 0 
ixt31 = 0 
ixt32 = 0 
ixt33 = 0 
ixt41 = 0 
ixt42 = 0 
ixt43 = 0 
ntg = 99 
jvcl = 0 
kskip = 0 
ksk = 0 

do 150 j = 1, 10 
kfa(j) = 0 
rra(j) = 1 

150 continue 
do 160 j = 1, 15 
ib(j) = 1 
tuz(j) = 0.0 
dtuz(j) = 0.0 

160 continue 

nibi = 0 
nibj = 0 
nibib = 0 
nibjb = 0 
jnql = 0 
jnq2 = 0 
jnq3 = 0 
irrql::Jl = 0 
irrql::J2 = 0 
irrql::J3 = 0 
rrqcl = 0 
rrqc2 = 0 
rrqc3 = 0 
rrqcll = 0 
rrqc21 = 0 
rrqc31 = 0 
jac = 1 
jor = 0 
jorl = 0 
jor2 = 0 
jorb = 0 
jorbl = 0 
jorb2 = 0 
jdum = -302357 

c------ Initialization -----------------------­
c 
if(kfa(l) .eq.O) then 
call SIGNAL (1, speed, icl, ni, ir, ig, noff, 

19i) 
call rnIT(arrl, depl, arr2, dep2, arr3, dep3, 

nc, ne, ng, kl, k2, k3, i, n, rn) 
call rnITl(jo, nr, iup, iqi2, iqi3, neyl, ney2, 

ney3, nq2, nq3, nq2i, indl, iqt, iqe, iqea, 
iqti, nqst) 



call INIT2 (nii, isp, iqs, nqs, niq, dtiq, nua, 
dtua, nux, dtux) 

call INIT2 (niiO , ispO, iqsO, nqsO, niqO, dtiqO, 
nuaO, dtuaO, nuxO, dtuxO) 

call SIGADJ(ir, ig, lri, 19i, icl, dist, ~, 
jac, kc, arrr2, jdum, jvar) 

call SIGNAl (1, ni, ir, ig, irl, igl) 
call SIGNAl(2, ni, ir, ig, irb, igb) 
if(irb(l).gt.O) then 

igb(l) = igb(l) - icl 
irb(l) = irb(l) - icl 

endif 
call SIGNAl (1, ni, irb, igb, irb1, igbl) 

ismt = ig(2) + ncwu * icl 

igsu1 = ig1(1) 
igsu2 = igb(2) 
igsu3 = ig1(3) 
call DPHDWY(zz, zsut) 
jn = 0 
165do 170 kt = 1, nac1 

jn=jn+1 
carrl1(jn) = igsu1 + (lgi-ipt) + zz(kt) 
darrr2(jn) = igsu2 + (lgi-ipt) + zz(kt) 
carr13(jn) = igsu3 + (lgi-ipt) + zz(kt) 

170 continue 
igsul = igsul + icl 
igsu2 = igsu2 + icl 
igsu3 = igsu3 + icl 
if(jn.lt.470) go to 165 

igf(l) = ig(l) 
igf(2) = ig(2) 
igf(3) = igb(l) 

jgn1 (1) = ig(l) 
jgn2(l) = ig(2) 
jgn3(l) = ig(3) 

do 190 k = 2, 100 
jgn1(k) = jgn1(k-1) + icl 
jgn2(k) = jgn2(k-1) + icl 
jgn3(k) = jgn3(k-1) + icl 

190 continue 
call DPHDWY(zz, zsut) 

do 200 im = 1, 100 
do 210 jm = 0, 60, 1 

suts (im, jm) = jgn2 (im) + zsut (jm) 
sutsO(im, jm) = jgn3(im) + zsut(jm) 
suts1 (im, jm) = jgn2 (im) + zsut (jm) 
suts2(im, jm) = jgn3(im) + zsut(jm) 
sutsb(im, jm) = jgn2 (im) + zsut (jm) 
sutsbO(im, jm) = jgn1(im) + zsut(jm) 
sutsb1(im, jm) = jgn2(im) + zsut(jm) 
sutsb2 (im, jm) = jgn1 (im) + zsut (jm) 

210 continue 
200 continue 

kfa(l) = 1 
endif 
c 
smtj = O. 
nonnl = 1 
nonn2 = 1 
norm3 = 1 
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nonn4 = 1 
jxtll = 1 
jxt12 = 1 
jxt13 = 1 
jxt21 = 1 
jxt22 = 1 
jxt23 = 1 
jxt31 = 1 
jxt32 = 1 
jxt33 = 1 
jxt41 = 1 
jxt42 = 1 
jxt43 = 1 
laxl = 0 
la:x2 = 0 
klx3 = 0 
ibs5 = 1 
kibs5 = 0 
ibs7 = 1 
kibs7 = 0 
ibs9 = 1 
kibs9 = 0 
1000 continue 
jac = 1 
klt1 = 0 
krt1 = 0 
klt2 = 0 
krt2 = 0 
klt3 = 0 
krt3 = 0 
kltb1 = 0 
krtb1 = 0 
kltb2 = 0 
krtb2 = 0 
kltb3 = 0 
krtb3 = 0 

if(ig(2) .gt.200.and.ig(2).gt.igs(2» then 
nonn2 = 1 
nonnl = 0 

endif 
if (igb1 (3) .gt.200.and.igb1(3) .gt.igr(2» then 

nonrG = 1 
nonn4 = 0 

endif 

if (nonnl.eq.1) then 
call RIGHTL(l, nvol, dist, iveh, ~, jdq, 

rnult, icl, 19i, kul, arrr2, carrr2, m, mI, 
ma, ntg, jvol, imq1, ki2, ki3, jo, nr, at2, 
arr1, dep1, arr2, dep2, arr3, dep3, i, kl, 
k2, k3, ig, ir, nc, ne, ng, iqi2, iqi3, qs2, 
qs20, nq2, nq3, ncy1, ncy2, ncy3, nka, nkaO, 
isp, ispO, nua, nuaO, dtua, dtuaO, suts, 
sutsO, iqs, iqsO, qsi, qsiO, nqs, nqsO, 
rqs2, rqs20, niq, niqO, dtiq, dtiqO, nux, 
nuxO, dtux, dtuxO, jac, tuz, dtuz, WUZ, ib, 
10, 11, 12, nq2i, nuzj1, dtuzj1, n, iup, 
indl, iqt, qst, iqe, iqea, niL niiO, iqti, 
qsti, nqst, rqst, jor, rrqc21 , sutss1, isps1, 
nkas1, ismt, nibi, nibj, ixt11, ixt12, 
ixt13, jxt11 , jxt12 , jxt13 , icy, st, ipt, 
nac, noff, krt2, krxl, irs, ibs7, kibs7, 
jdum, ely1, ely2, ely3, jvar) 

if(la:x2.eq.1) krt2 = 0 
if (m.ge.157) then 
endif 
endif 



***** Arterial, A direction ******** 
***** Left lane 

if(kfa(2) .eq.O) then 
jo2 = 0 
call INIT(arr11, dep11 , arr21, dep21 , arr31, 

dep31 , nc1, ne1, ng1, k11, k21, k31, ii, nn, 
!tV 

call INIT1(jo1, nl, iup1, iqi21 , iqi31 , ncy11 , 
ncy21 , ncy31 , nq12, nq13, nq13i, ind11, 
iqt1, iqe1, iqea1, iqti1, nqstl) 

call INIT2(nii1, isp1, iqs2, nqs2, niq1, dtiq1, 
mal, dtual, nuxl, dtuxl) 

call INIT2 (nii2, isp2, iqs3, nqs3, niq2, dtiq2, 
nua2, dtua2, nux2, dtux2) 

nux3 = 0 
dtux3 = O. 
kfa(2) = 1 
endif 

if (nonn2.eq.1) then 
call LEFTL(2, nvol, dist, iveh, speed, jdq, 

rnult, icl, 19i, ku2, arr13, carrl1, m, rna, 
ntg, jvol, imq2, imq3, ki21, ki31, 0, 0, 
ixt21, ixt22, ixt23, jxt21, jxt22 , jxt23 , 
jo1, nl, at3, arrll, depll, arr21, dep21, 
arr31, dep31 , ii, k11, k21, k31, ig1, ir1, 
nc1, ne1, ng1, iqi21 , iqi31 , qs21, qs31, 
nq12, nq13, ncyll, ncy21 , ncy31 , nka1, nka2, 
isp1, isp2, mal, nua2, dtua1, dtua2, suts1, 
suts2, iqs2, iqs3, qsi1, qsi2, nqs2, nqs3, 
rqs21 , rqs31 , niq1, niq2, dtiq1, dtiq2, 
nuxl, nux2, dtuxl, dtux2, jac, tuz, dtuz, 
WUZ, ib, 20, 21, 22, nq13i, nuzj2, dtuzj2, 
nn, iup1, indl1, iqt1, qstl, iqe1, iqea1, 
nii2, iqti1, qsti1, nqst1, rqstl, jor1, 
mqc1, mqc3, sutsr, ispr, nkar, ismt, carr13, 
jo2, nuzj3, dtuzj3, jor2, sutst, ispt, nkat, 
icz, st, ipt, nac, noff, krx2, klx3, nux3, 
dtux3, irr, irt, ibs5, kibs5, ibs9, kibs9, 
jdLmt, dy4, dy5, dy6, jvar) 

endif 

***** 
***** 

Arterial, B direction 
Right lane 

if(kfa(3) .eq.O) then 

********** 

call INIT (arrb1, depb1, arrb2, depb2, arrb3, 
depb3, ncb, neb, ngb, kb1, kb2, kb3, ilb, 
nb, m) 

call INIT1(job, nrb, iupb, iqib2, iqib3, ncyb1, 
ncyb2, ncyb3, nqb2, nqb3, nqb2i, indb1, 
iqtb, iqeb, iqeab, iqtib, nqstb) 

call INIT2 (niib, ispb, iqsb, nqsb, niqb, dtiqb, 
nuab, dtuab, rruxb, dtuxb) 

call INIT2 (niibO , ispbO, iqsbO, nqsbO, niqbO, 
dtiqbO, nuabO, dtuabO, nuxbO, dtuxbO) 

kfa(3) = 1 
endif 

if (nonn3.eq.1) then 
call RIGHTL(3, nvol, dist, iveh, speed, jdq, 

mult, icl, 19i, ku3, arrrb2, darrr2, m, m2, 
rna, ntg, jvol, :irrqb1, kib2, kib3, job, nrb, 
atb2, arrb1, deJ;ib1, arrb2, depb2, arrb3, 
depb3, ilb, kb1, kb2, kb3, igb, irb, ncb, 
neb, ngb, iqib2, iqib3, qsb2, qsb20, nqb2, 
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nqb3, ncyb1, ncyb2, ncyb3, nkab, nkabO, 
ispb, ispbO, nuab, nuabO, dtuab, dtuabO, 
sutsb, sutsbO, iqsb, iqsbO, qsib, qsibO, 
nqsb, nqsbO, rqsb2, rqsb20, niqb, niqbO, 
dtiqb, dtiqbO, nuxb, nuxbO, dtuxb, dtuxbO, 
jac, tuz, dtuz, WUZ, ib, 13, 14, 15, nqb2i, 
nuzjb1, btuzj1, nb, iupb, indb1, iqtb, qstb, 
iqeb, iqeab, niib, niibO, iqtib, qstib, 
nqstb, rqstb, jom, mqc2, sutss, isps, nkas, 
ismt, nibib, nibjb, ixt31, ixt32, ixt33, 
jxt31, jxt32 , jxt33 , icy, st, ipt, nac, 
noff, krtb1, kncl, irs, ibs7, kibs7, jdLmt, 
dya1, dya2, dya3, jvar) 

endif 

***** 
***** 

Arterial, B direction 
Left lane 

if(kfa(4).eq.0) then 
job2 = 0 

********** 

call INIT(arrb11, depb11 , ar:tb21, deJ;ib21, 
arrb31 , depb31 , ncb1, neb1, ngb1, kbll, 
kb21, kb31, iib, nnb, m) 

call INIT1(job1, nlb, iupb1, iqib21 , iqib31 , 
ncybll, ncyb21 , ncyb31 , nqlb2, nqlb3, 
nqlb3i, indb11, iqtb1, iqeb1, iqeab1, 
iqtib1, nqstb1) 

call INIT2 (niib1, ispb1, iqsb2, nqsb2, niqb1, 
dtiqb1, nuab1, dtuab1, nuxb1, dtuxb1) 

call INIT2 (niib2 , ispb2, iqsb3, nqsb3, niqb2, 
dtiqb2, nuab2, dtuab2, nuxb2, dtuxb2) 

nuxb3 = 0 
dtuxb3 = o. 
kfa(4) = 1 
endif 

if (nonn4.eq. 1) then 
call LEFTL(4, nvol, dist, iveh, speed, jdq, 

rnult, icl, 19i, ku4, arrlb3, darrll, m, rna, 
ntg, jvol, irrqb2, :irrqb3, kib21, kib31, 
krtb2, krtb3, ixt41, ixt42, ixt43, jxt41, 
jxt42 , jxt43 , job1, nlb, atb3, arrbll, 
depb11 , arrb21 , depb21, arrb31 , depb31 , iib, 
kb11, kb21, kb31, igb1, irb1, ncb1, neb1, 
ngb1, iqib21 , iqib31 , qsb21 , qsb31, nqlb2, 
nqlb3, ncybll, ncyb21 , ncyb31 , nkab1, nkab2, 
ispb1, ispb2, nuab1, nuab2, dtuab1, dtuab2, 
sutsb1, sutsb2, iqsb2, iqsb3, qsib1, qsib2, 
nqsb2, nqsb3, rqsb21, rqsb31, niqb1, niqb2, 
dtiqb1, dtiqb2, nuxbl, nuxb2, dtuxbl, 
dtuxb2, jac, tuz, dtuz, wuz, ib, 23, 24, 25, 
nqlb3i, nuzjb2, dtuzjb2, nnb, iupbl, indbll, 
iqtbl, qstbl, iqebl, iqeabl, niib2, iqtibl, 
qstibl, nqstb1, rqstbl, jorbl, mqc31 , mqcll, 
sutstl, ispt1, nkatl, ismt, darr13, job2, 
nuzjb3, dtuzjb3, jorb2, sutsrl, isprl, 
nkar1, icz, st, ipt, nac, noff, krx2, klx3, 
nuxb3, dtuxb3, irr, irt, ibs5, kibs5, ibs9, 
kibs9, jdLmt, dya4, dya5, dya6, jvar) 

endif 

***** 1st Cross Street ************* 

no:rrn1. = 0 
nonn2 = 0 
nonn3 = 0 
nonn4 = 0 



if(ixt33.eq.1.and.jxt33.eq.1.or. 
ixt43.eq.1.and.jxt43.eq.1.or.imqb3.eq.1) 
then 

if (ixt33 .eq.1.and.jxt33.eq.1) then 
kltl = 1 
jxt33 = 0 

endif 
if (irnqb3.eq. 1) krt1 = 1 
if (ixt43 .eq.1.and.jxt43 .eq.1) then 

krt1 = 1 
jxt43 = 0 

endif 
write(ku15) (mj (imj) , imj=l, 48) 
write(ku15) (mj (imj) , imj=49 , 61) 
write(ku15) (bj (ibj) , ibj=l, 18) 
rewind(ku15) 
if (krx1.eq.1) krt1 = 0 
call CROSST(l, ku5, ku6, tdc, carrll, darr13, 

arrJ:b4, arrr2, nvol, lri, noff, icl, jdq, 
ipz, jpz, speed, ntg, mult, jvol, tuz, dtuz, 
WUZ, ib, rrqcl, rrqcll, klt1, krt1, 30, 31, 
32, 33, ispr, nkar, sutsr, ispr1, nkar1, 
sutsr1, dist, iveh, ismt, irr, igr, irr1, 
igr1, igf, kfa, rna, st, ipt, nca, 5, iqir2, 
qsr2, iqsr, qsir, nqsr, rqsr2, iqtr, qstr, 
iqtir, qstir, nqstr, rqstr, kir2, kir3, 6, 
iqir21, qsr21 , iqsr1, qsir1, nqsr1, rqsr21 , 
iqtr1, qstr1, iqtir1, qstir1, nqstr1, 
rqstr1, kir21, kir31, carr1, cdep1, carr2, 
cdep2, carr3, cdep3, darr1, ddep1, darr2, 
ddep2, darr3, ddep3, isp, nka, suts, 0, isp, 
nka, suts, nq2i, jdum, clyU, ely12, ely13, 
ely14, ely15, ely16, jvar, ig, igb1) 

read(ku15) (mj (imj) , imj=l, 48) 
read(ku15) (mj(imj), imj=49 , 61) 
read(ku15) (bj(ibj), ibj=l, 18) 
rewind(ku15) 
endif 

***** 2nd Cross Street ******** 

if(ixt22.eq.1.and.jxt22.eq.1.or.irrq1.eq.1.or.kr 
t2.eq.1.or. 
ixt12.eq.1.and.jxt12.eq.1.and.kr.x2.ne.1) 
then 

if (ixt22.eq. l.and.jxt22.eq. 1) then 
klt2 = 1 
jxt22 = 0 

endif 
if (irrq1.eq. 1.and.kr.x2.ne. 1) krt2 = 1 
if (ixt12 .eq.1.and.jxt12.eq.1) then 

krt2 = 1 
jxt12 = 0 

endif 
write(ku15) (mj1(imj), imj=l, 48) 
write(ku15) (mj1(imj), imj=49 , 61) 
write(ku15) (bj1(ibj), ibj=l, 18) 
rewind (ku15) 
if(kr.x2.eq.1) krt2 = 0 
call CROSST (2, ku7, ku8, tdc, darrr2, carrr2, 

arr13, arrlb3, nvol, lri, noff, icl, jdq, 
ipz, jpz, speed, ntg, mult, jvol, tuz, dtuz, 
WUZ, ib, rrqc2, rrqc2L klt2, krt2, 40, 41, 
42, 43, isps, nkas, sutss, isps1, nkas1, 
sutss1, dist, iveh, ismt, irs, igs, irs1, 
igsl, igf, kfa, rna, st, ipt, nca, 7, iqis2, 
qss2, iqss, qsis, nqss, rqss2, iqts, qsts, 
iqtis, qstis, nqsts, rqsts, kis2, kis3, 8, 
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iqis21 , qss21 , iqss1, qsis1, nqss1, rqss21 , 
iqts1, qsts1, iqtis1, qstis1, nqsts1, 
rqsts1, kis21 , kis31 , earr1, edep1, earr2, 
edep2, earr3, edep3, farr1, fdep1, farr2, 
fdep2, farr3, fdep3, isp2, nka2, suts2, 
nq13i, ispb2, nkab2, sutsb2, nqlb3i, jdum, 
ely21, ely22, ely23, ely24, ely25, ely26, jvar, 
ig1, igb1) 

read(kul5) (mj1 (imj) , imj=l, 48) 
reacl(ku15) (mj1(imj), imj=49 , 61) 
reacl(ku15) (bj1(ibj), ibj=l, 18) 
rew:ind (kul5) 
endif 

***** 3rd Cross Street ******** 

mirrv = min(ig(2), ig(3) , ig1(1), ig1(2) , 
ig1(3) , igb(l) , igb(2), igb(3) , igb1(3» 

rrpdl = (mirrv-ig(1»*(mirrv-ig(2»*(minv-ig(3» 
ropd2 = (mirrv-ig1(1»*(minv-ig1(2»*(minv­

ig1(3) ) 
rrpcl3 = (minv-igb(1»*(mirrv-igb(2»*(mirrv­

igb(3» 
rrpd4 = (mirrv-igb1(1»*(minv-igb1(2»*(minv-

igb1(3) ) 
if (rrpdl.eq. 0) nonn! = 1 
if(rrpd2.eq.O) no:rm2 = 1 
if (rrpd3 • eq. 0) noJ:Ill3 = 1 
if (rrpd4.eq. 0) nonn4 = 1 

if(igr1(2).gt.ig(1)+icl) nonn! = 1 
if(ixt31.eq.1.and.jxt31.eq.1.and.klx3.eq.0.or.i 

rrqb2.eq.1 
.or.ixt41.eq.1.and.jxt41.eq.1.or.krtb3.eq.1) 
then 

if(ixt31.eq.1.and.jxt31.eq.1.and.klx3.eq.0) 
then 
klt3 = 1 
jxt31 = 0 

endif 
if(irnqb2.eq.1.or.krtb3.eq.1) krt3 = 1 
if (ixt41.eq. 1. and. jxt41.eq. 1) then 

krt3 = 1 
jxt41 = 0 

endif 
write(kul5) (mj2(imj), imj=l, 48) 
write(kul5) (mj2(imj), imj=49 , 61) 
write(ku15) (bj2(ibj), ibj=l, 18) 
rew:ind (ku15) 
if(klx3.eq.1) klt3 = 0 
call CROSST(3, ku9, kulO, tdc, carr13, darrll, 

arrrb2, arrr4, nvol, lri, noff, ie!, jdq, 
ipz, jpz, speed, ntg, mult, jvol, tuz, dtuz, 
WUZ, ib, rrqc3, rrqc31 , klt3, krt3, 50, 51, 
52, 53, ispt, nkat, sutst, isptl, nkat1, 
sutstl, dist, iveh, ismt, irt, igt, irt1, 
igt1, igf, kfa, rna, st, ipt, nca, 9, iqit2, 
qst2, iqst, qsit, nqsu, rqst2, iqtt, qstt, 
iqtit, qstit, nqstt, rqstt, kit2, kit3, 10, 
iqit21, qst21 , iqst1, qsit1, nqsu1, rqst21 , 
iqtt1, qstt1, iqtit1, qstit1, nqstt1, 
rqsttl, kit21 , kit31 , garr1, gdep1, garr2, 
gdep2, garr3, gdep3, harr1, hdep1, harr2, 
hdep2, harr3, hdep3, ispb, nkab, sutsb, 
nqb2i, ispb, nkab, sutsb, 0, jdum, ely31, 
ely32, ely33, ely34, ely35, ely36, jvar, ig, 
igb1) 



read(ku15) (mj2(imj), imj=l, 48) 
read(ku15) (mj2(imj), imj=49 , 61) 
read(ku15) (bj2(ibj), ibj=l, 18) 
rewind (ku15) 
endif 

if(jvo1.ge.nvol+400.and.kskip.ne.1) then 

rralO = na (1) - 1 
rob10 = na(2) - 1 
rral1 = na (3) - 1 
rob11 = na(4) - 1 
melD = na(5) - 1 
mdlO = na(6) - 1 
me11 = na(7) - 1 
mdl1 = na(8) - 1 
me12 = na(9) - 1 
mdl2 = rra(10) - 1 

call NJVWlJP(dep1, dep2, dep3, ismt, nv1, 
rralO) 
call NJVWlJP(depll, dep21 , dep31 , ismt, nv2, 
rob10) 
call NJVWlJP(depb1, depb2, depb3, ismt, nv3, 
rral1) 
call NJVWlJP(depb11, depb21 , depb31 , ismt, 
nv4, robll) 
call NJVWlJP(cdep1, cdep2, cdep3, ismt, nv5, 
m::10) 
call NJVWlJP(ddep1, ddep2, ddep3, ismt, nv6, 
milO) 
call IDVWUP(edep1, edep2, edep3, ismt, nv7, 
mell) 
call NJVWlJP(fdep1, fdep2, fdep3, ismt, nvS, 
mdl1) 
call NJVWlJP(gdep1, gdep2, gdep3, ismt, nv9, 
m::12) 
call NJVWlJP(hdep1, hdep2, hdep3, ismt, nv10, 
mdl2) 
nwu = nv1+nv2+nv3+nv4+nv5+nv6+nv7+nvB+nv9 
+nv10 

call findep(dep2, rralO) 
call findep(dep21, rob10) 
call findep(depb2, na11) 
call findep(depb21, robll) 
call findep(cdep2, melD) 
call findep(ddep2, mdlO) 
call findep(edep2, mell) 
call findep(fdep2, mdl1) 
call findep(gdep2, me12) 
call findep (hdep2, mdl2) 
dep(l) = dep2 (rra10) 
dep(2) = dep21(rob10) 
dep(3) = depb2 (nall) 
dep(4) = depb21 (robll) 
dep(5) = cdep2(me10) 
dep(6) = ddep2 (mdlO) 
dep(7) = edep2 (mell) 
dep(8) = fdep2 (mdl1) 
dep(9) = gdep2 (m::12) 
dep(lO) = hdep2(mdl2) 
call piksrt(lO, dep) 
jrnin = 1 

if(dep(8) .gt.dep(7)+1000.or.ksk.ge.4.and.jrnin.e 
q.7) jrnin = 8 
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if(dep(7) .gt.dep(6)+1000.or.ksk.ge.4.and.jrnin.e 
q.6) jrnin = 7 

if(dep(6) .gt.dep(5)+1000.or.ksk.ge.4.and.jrnin.e 
q.5) jrnin = 6 

if(dep(5) .gt.dep(4)+1000.or.ksk.ge.4.and.jrnin.e 
q.4) jrnin = 5 

if(dep(4) .gt.dep(3)+1000.or.ksk.ge.4.and.jrnin.e 
q.3) jrnin = 4 

if(dep(3) .gt.dep(2)+1000.or.ksk.ge.4.and.jrnin.e 
q.2) jrnin = 3 

if(dep(2) .gt.dep(1)+1000.or.ksk.ge.4.and.jrnin.e 
q.l) jrnin = 2 

220 dep:nin = dep(jrnin) 
diffd = abs(depnin - deptp) 
if(diffd.le.0.01) ksk = ksk + 1 

if(diffd.gt.O.Ol) then 
call NJIlSIM(dep2, rralO, dep:nin, nov1) 
call NOVSIM(dep21, roblO, depnin, nov2) 
call NOVSIM(depb2, nall, depnin, nov3) 
call NOVSIM (depb21, robll, dep:nin, nov4) 
call NJIlSIM(cdep2, m::10, dep:nin, nov5) 
call NJIlSIM(ddep2, mdlO, depnin, nov6) 
call NJIlSIM(edep2, me11, depnin, nov7) 
call NJIlSIM(fdep2, mdll, depnin, novS) 
call NOVSIM(gdep2, m::12, depnin, nov9) 
call NOVSIM(hdep2, mdl2, depnin, nov10) 
novt = nov1+nov2+nov3+nov4+n0v5+n0v6+nov7 

+n0v8+n0v9+nov10 

if (novt.ge.nvol+nwu) then 
kskip = 1 
go to 250 

endif 
endif 
dEplp = dep:nin 

endif 

250 if (kskip.eq.l) then 
do 260 time = dep:nin, der:min-1000, -1.0 

call NOVSIM(dep2, rralO, time, nov1) 
call NOVSIM(dep21, roblO, time, nov2) 
call NJVSIM(depb2, rra11, time, nov3) 
call NJVSIM(depb21, rob11, time, nov4) 
call NOVSIM(cdep2, melD, time, n0v5) 
call NOVSIM(ddep2, mdlO, time, n0v6) 
call NOVSIM(edep2, me11, time, nov7) 
call NOVSIM(fdep2, mdll, time, novS) 
call NOVSJM(gdep2, =12, time, n0v9) 
call NJIlSIM(hdep2, mdl2, time, nov10) 
nsim = novl+nov2+nov3+nov4+n0v5+n0v6+nov7 

+novS+n0v9+nov10-nwu 
if (nsim.le.nvol) go to 270 

260 continue 
endif 
if (jvol.It.nvol+5000) go to 1000 

270smtj = time 
nosl = nov1 - nv1 
if(nos1.lt.0) nosl = 0 
nos2 = nov2 - nv2 
nos3 = nov3 - nv3 
nos4 = nov4 - nv4 
if(nos4.lt.0) nos4 = 0 
nos5 = nov5 - nv5 
nos6 = nov6 - nv6 
if(nos6.lt.0) nos6 = 0 



nos7 = nov7 - nv7 
nosB = nav8 - nv8 
if(nosB.lt.O) nosB = ° 
nos9 = nov9 - nv9 
if(nos9.lt.0) nos9 = ° 
nos10 = nov10 - nv10 

****** Print queue spillback statistics 

**arterial, right lane (A dirction) 
srrpd = smtj - ismt 
jcy = int (srrpd/icl) + 1 
call PRNQS(ku1, 2, icl, 19i, iqi2, qs2, jcy, 

iqs, qsi, nqs, rqs2, prqs, pqs, pqsn, ptqs, 
ismt, smtj, rrn.llt) 

call PRNQSI'(ku1, 2, iqt, qst, iqti, qsti, jcy, 
nqst, rqst, prqst, pqst, pqstn, ptqst, ismt, 
smtj, rrn.llt) 

call PRNQS(ku1, 3, icl, 19i, iqi3, qs20, jcy, 
iqsO, qsiO, nqsO, rqs20, prqs1, pqs1, pqsn1, 
ptqs1, ismt, smtj, rrn.llt) 

**arterial, left lane (A dirction) 
call PRNQS(ku2, 2, icl, 19i, iqi21 , qs21, jcy, 

iqs2, qsil, nqs2, rqs21 , prqs2, pqs2, pqsn2, 
ptqs2, ismt, smtj, IlI.llt) 

call PRNQS(ku2, 3, icl, 19i, iqi31 , qs31, jcy, 
iqs3, qsi2, nqs3, rqs31 , prqs3, pqs3, pqsn3, 
ptqs3, ismt, smtj, IlI.llt) 

call PRNQsr(ku2, 3, iqt1, qstl, iqti1, qstil, 
jcy, nqstl, rqstl, prqst3, pqst3, pqstn3, 
ptqst3, ismt, smtj, IlI.llt) 

**arterial, right lane (B dirction) 
call PRNQS(ku3, 2, icl, 19i, iqib2, qsb2, jcy, 

iqsb, qsib, nqsb, rqsb2, brqs, bqs, bqsn, 
btqs, ismt, smtj, IlI.llt) 

call PRNQsr(ku3, 2, iqtb, qstb, iqtib, qstib, 
jcy, nqstb, rqstb, brqst, bqst, bqstn, 
btqst, ismt, smtj, IlI.llt) 

call PRNQS(ku3, 3, icl, 19i, iqib3, qsb20, jcy, 
iqsbO, qsibO, nqsbO, rqsb20, brqs1, bqs1, 
bqsnl, btqs1, ismt, smtj, IlI.llt) 

**arterial, left lane (B dirction) 
call PRNQS(ku4, 2, icl, 19i, iqib21 , qsb21 , 

jcy, iqsb2, qsib1, nqsb2, rqsb21 , brqs2, 
bqs2, bqsn2, btqs2, ismt, smtj, IlI.llt) 

call PRNQS(ku4, 3, icl, 19i, iqib31 , qsb31 , 
jcy, iqsb3, qsib2, nqsb3, rqsb31 , brqs3, 
bqs3, bqsn3, btqs3, ismt, smtj, IlI.llt) 

call PRNQsr (ku4 , 3, iqtb1, qstbl, iqtib1, 
qstib1, jcy, nqstb1, rqstb1, brqst3, bqst3, 
bqstn3, btqst3, ismt, smtj, IlI.llt) 

**cross street 1, left lane 
call PRNQS (kuS , 3, icl, lri, iqir2, qsr2, jcy, 

iqsr, qsir, nqsr, rqsr2, prqa, pqa, :pqna, 
ptqa, ismt, smtj, IlI.llt) 

call PRNQsr (kuS , 3, iqtr, qstr, iqtir, qstir, 
jcy, nqstr, rqstr, prqta, pqta, pqtna, 
ptqta, ismt, smtj, IlI.llt) 

**cross street 1, right lane 
call PRNQS (ku6 , 3, icl, lri, iqir21, qsr21 , 

jcy, iqsrl, qsirl, nqsr1, rqsr21 , prqa1, 
pqal, :pqna1, ptqa1, ismt, smtj, IlI.llt) 
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call PRNQsr (ku6, 3, iqtrl, qstrl, iqtir1, 
qstir1, jcy, nqstrl, rqstr1, prqtal, pqta1, 
pqtnal, ptqtal, ismt, smtj, IlI.llt) 

**cross street 2, left lane 
call PRNQS(ku7, 3, icl, lri, iqis2, qss2, jcy, 

iqss, qsis, nqss, rqss2, prqb, pqb, pqnb, 
ptqb, ismt, smtj, rrn.llt) 

call PRNQsr (ku7 , 3, iqts, qsts, iqtis, qstis, 
jcy, nqsts, rqsts, prqtb, pqtb, pqtnb, 
ptqtb, ismt, smtj, IlI.llt) 

**cross street 2, right lane 
call PRNQS(kuB, 3, icl, lri, iqis21 , qss21, 

jcy, iqss1, qsis1, nqss1, rqss21 , ptqb1, 
pqbl, pqnbl, ptqb1, ismt. smtj, rrn.llt) 

call PRNQsr (kuB, 3, iqts1, qsts1, iqtisl, 
qstis1, jcy, nqstsl, rqsts1, prqtb1, pqtb1, 
pqtnb1, ptqtb1, ismt, smtj, rrn.llt) 

**cross street 3, left lane 
call PRNQS(ku9, 3, ie!, lri, iqit2, qst2, jcy, 

iqst, qsit, nqsu, rqst2, prqc, pqc, pqnc, 
ptqc, ismt, smtj, IlI.llt) 

call PRNQsr (ku9 , 3, iqtt, qstt, iqtit, qstit, 
jcy, nqstt, rqstt, prqtc, pqtc, pqtnc, 
ptqtc, ismt, smtj, rrn.llt) 

**cross street 3, right lane 
call PRNQS(kulO, 3, icl, lri, iqit21, qst21 , 

jcy, iqst1, qsit1, nqsul, rqst21, prqc1, 
pqc1, pqnc1, ptqcl, ismt, smtj, IlI.llt) 

call PRNQsr(ku10, 3, iqtt1, qstt1, iqtit1, 
qstitl, jcy, nqsttl, rqsttl, prqtc1, pqtc1, 
pqtnc1, ptqtc1, ismt, smtj, rrn.llt) 

***** 
if (rrn.llt.eq.1) then 

c write(*, 310) ip*incre, jp*incre 
write(kul, 310) ip*incre, jp*incre 

310 format(/' offset2=', i3,' offset3=' , 
i3) 

ptal(ip, jp) = ptqs + ptqst + ptqs1 
pta2(ip, jp) = ptqs2 + ptqs3 + ptqst3 
pta3(ip, jp) = btqs + btqst + btqs1 
pta4(ip, jp) = btqs2 + btqs3 + btqst3 
ptc1(ip, jp) = ptqa + ptqta + ptqa1 + ptqtal 
ptc2(ip, jp) = ptqb + ptqtb + ptqb1 + ptqtb1 
ptc3(ip, jp) = ptqc + ptqtc + ptqc1 + ptqtc1 
ptat(ip, jp) = pta1(ip, jp) + pta2(ip, jp) + 
pta3(ip, jp) + pta4(ip, jp) 
ptct(ip, jp) = ptc1(ip, jp) + ptc2(ip, jp) + 
ptc3(ip, jp) 
ptst(ip, jp) = ptat(ip, jp) + ptct(ip, jp) 
spst(ip, jp) = srrpd 
mwu(ip, jp) = nwu 

mar (ip, jp) = nos1 
mal (ip, jp) = nos2 
rraJ:b(ip, jp) = nos3 
malb(ip, jp) = nos4 
mcl1(ip, jp) = nos5 
mcr1(ip, jp) = nos6 
mcl2(ip, jp) = nos7 
mcr2(ip, jp) = nosB 
mcl3(ip, jp) = nos9 



mer3(ip, jp) = nos10 

write (ku1, 320) ptat (ip, jp), ptct (ip, jp), 
ptst (ip, jp), srrp:1 

320 forrrat(' P(A)=', f5.2, ' P(C)=', f5.2, ' 
P(T)=', f5.2, Pd=', f6.0) 

eru:l.if 
***** 
if (ITU.llt.eq.O) then 

write (ku1, 330) srrp:1 
330 forrrat(2x, 'Simulation Period(Total) : ' , 

f6 .0, ' sec') 
write (ku1, 340) nv1, nv2, nv3, nv4, nv5, nv6, 
nv7, nv8, nv9, nv10 
write (ku1, 350) nos1, nos2, nos3, nos4, nos5, 
nos6, nos7, nos8, nos9, nos10 

340 forrrat (/2x, 'Wi (AlR, AlL, A2R, A2L, 
C1L, ClR, C2L, C2R, " ' C3L, ' 
C3R) :', /4x, 9 (i4, " '), i4) 

350 forrrat (/2x, 'Si (AlR, AlL, A2R, A2L, 
C1L, ClR, C2L, C2R, ' C3L, ' 
C3R) :', /4x, 9(i4, " '), i4) 
jtot = nwu + nsim 
write (ku1, 355) nwu 

355 forrrat (/2x, 'V (wannup) i4, ' 
vehicles') 
write (ku1, 357) nsim 

357 forrrat(/2x, 'V (simulation) i4, ' 
vehicles' ) 
write (ku1, 360) jtot 

360 forrrat(/2x, 'V (total) i4, ' 
vehicles') 

eru:l.if 

420 continue 
410 continue 
400 continue 

***** Print summarized outputs 

if (ITU.llt.eq.1) then 
write(ku5, 510) 
510 forrrat(/2X, 'No.of queue spillback per 

cycle') 
call PRNOP1(ku5, 1, 1, inere, ioff1, ioff2, 

joffl, joff2, pta1) 
call PRNOP1(ku5, 1, 2, incre, ioff1, ioff2, 

joff1, joff2, pta2) 
call PRNOP1(ku5, 1, 3, incre, ioff1, ioff2, 

joff1, joff2, pta3) 
call PRNOP1(ku5, 1, 4, inere, ioff1, ioff2, 

joffl, joff2, pta4) 
call PRNOP1(ku5, 2, 1, inere, ioff1, ioff2, 

joffl, joff2, ptcl) 
call PRNOP1(ku5, 2, 2, incre, ioff1, ioff2, 

joff1, joff2, ptc2) 
call PRNOP1(ku5, 2, 3, incre, ioff1, ioff2, 

joffl, joff2, ptc3) 
call PRNOP1(ku5, 3, 9, inere, ioff1, ioff2, 

joff1, joff2, ptat) 
call PRNOP1(ku5, 4, 9, inere, ioff1, ioff2, 

joff1, joff2, ptct) 
call PRNOP1(ku5, 5, 9, incre, ioff1, ioff2, 

joffl, joff2, ptst) 
call PRNOPI(ku2, 6, 9, incre, ioff1, ioff2, 

joffl, joff2, spst) 
call PRNOPl(ku2, 5, 9, inere, ioffl, ioff2, 

joff1, joff2, ptst) 
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write (ku6 , 520) 
520 forrrat(/2X, 'No.of vehicles siITU.llated') 
call PRNOP2(ku6, 1, incre, ioff1, ioff2, joffl, 

joff2, mar) 
call PRNOP2(ku6, 2, incre, ioffl, ioff2, joff1, 

joff2, rrel) 
call PRNOP2(ku6, 3, incre, ioff1, ioff2, joff1, 

joff2, marb) 
call PRNOP2(ku6, 4, incre, ioff1, ioff2, joff1, 

joff2, rrelb) 
call PRNOP2(ku6, 5, inere, ioffl, ioff2, joffl, 

joff2. mell) 
call PRNOP2(ku6, 6, incre, ioff1, ioff2, joff1, 

joff2, merl) 
call PRNOP2(ku6, 7, incre, ioffl, ioff2, joff1, 

joff2, rrcl2) 
call PRNOP2(ku6, 8, incre, ioffl, ioff2, joff1, 

joff2, mer2) 
call PRNOP2(ku6, 9, inere, ioff1, ioff2, joff1, 

joff2, me13) 
call PRNOP2(ku6, 10, incre, ioff1, ioff2, 

joffl, joff2, mer3) 
call PRNOP2(ku2, 99, incre, ioff1, ioff2, 

joff1, joff2, mwu) 
endif 

stop 
eni 

*********************************************** 
****** SUBROUTINES ************************** 
*********************************************** 

subroutine RIGHTL(j1, =1, dist, iveh, speed, 
jdq, ITU.llt, iel, 19i, kul, arrr2, carrr2, m, 
ml, rna, ntg, jvol, irrq1, ki2, ki3, jo, nr, 
at2, arr1, dep1, arr2, dep2, arr3, dep3, i, 
kl, k2, k3, ig, ir, ne, ne, ng, iqi2, iqi3, 
qs2, qs20, nq2, nq3, ncy1, ncy2, ncy3, nka, 
nkaO, isp, ispO, nua, nuaO, dtua, dtuaO, 
suts, sutsO, iqs, iqsO, qsi, qsiO, nqs, 
nqsO, rqs2, rqs20, niq, niqO, dtiq, dtiqO, 
nux, nuxO, dtux, dtuxO, jae, tuz, dtuz, WUZ, 

ib, jWbl, jwb2, jWh3, nq2i, nuzj1, dtuzjl, 
n, iup, indl, iqt, qst, iqe, iqea, nii, 
niiO, iqti, qsti, nqst, rqst, jor, roqc2, 
sutss, isps, nkas, ismt, nibi, nibj, ixt1, 
ixt2, ixt3, jxt1, jxt2, jxt3, icy, st, ipt, 
nac, noff, krt2, krxl, irs, ibs7, kibs7, 
jdum, ely1, ely2, ely3, jvar) 

dimension arr1(0:2000) , dep1(0:2000), 
arr2(0:2000) 

dimension dep2(0:2000) , arr3(0:2000), 
dep3(0:2000) 

dimension arrr2(0:500) , carrr2(0:500) 
dimension ki2(0:2000) , ki3(0:2000), zz(0:100), 

zsut (0: 100) 
dimension dist(20) , iveh(20), ir(20), ig(20), 

irs (20) 
dimension qs2(80) , qs20(80) , qst(80) , qsti(80) 
dimension nka(100), nkaO(100) , nkas(100) 
dimension qsi(80), qsiO(80), rqst(80) 
dimension suts(0:100, 0:60), sutsO(O:lOO, 0:60) 
dimension rqs2(80) , rqs20(80) , sutss(0:100. 

0:60) 
dimension tuz(15) , dtuz(15), wuz(15, 80), 

ib(15) 



dimension ma(10) , st(15), noff(20) 
dimension dyl(O:60), dy2(0:60) , dy3(O:60) 

c------ Arrival time at intersection 1 -------­
C 
do 100 m = ma(jl) , ma(jl)+ntg 
if(ig(2) .ge.ismt) jvol = jvol + 1 

if(ixtl.eq.l) go to 145 
if(ixt2.eq.l.and.imql.ne.l) go to 150 
if(ixt3.eq.l) go to 151 

ki2(m) = 0 
ki3(m) = jo 
IF(=.eq.O) then 

arrl(m) = 2.0 * (m-i) 
c 
c------ Departure time at intersection 1 
C 
if(jl.eq.l) icx = 41 
jwh = jwh1 
call DEFQLS(kl, ig(l) , ir(l), zz, depl, m, icl, 

arrl, nc, arr2, dep2, iqi2, qs2, ki2, nq2, 
ncyl, iveh(l) , zsut, nka, isp, nua, dtua, 
suts, iqs, qsi, nqs, rqs2, niq, dtiq, jdq, 
nux, dtux, icx, jwh, jac, ixtl, tuz, dtuz, 
wuz, ib, 0, jl, 14, 15, st, ipt, jdum, dyl, 
jvar) 

icx = 0 
if (irnql.eq. 1) then 

irnql = 0 
jor = 0 
call UP~(ne, k2, ig(2), ir(2), zz, dep2, 
m, icL ncy2) 
k2=k2-1 

endif 

if(ixtl.eq.l) jxtl = 1 
if(ixtl.eq.l) go to 110 
145 if(ixtl.eq.l) ixtl = 0 
C 
c------ Arrival time at intersection 2 -------­
C 
EISEIF(iup.eq.l) then 

arrl(rn) = parrl 
depl (rn) = pdepl 
= = 0 
iup = 0 
iqe = 0 
iqea = 0 

ELSE 
arrl(rn) = parrl 
depl (rn) = pdepl 

ENDIF 
if (irnq1.eq.1) then 

irnql = 0 
jor = 0 
call UPDA.TE(ne, k2, ig(2) , ir(2) , zz, dep2, 
rn, icL ncy2) 
k2=k2-1 

endif 
if(jl.eq.l) icx = 89 
call ARRQIA (arr2, dep2, depl, rn, nc, mst (1) , 

speed, at2, arrr2, i, n, =, iup, ki2, nq2i, 
indl, iqt, qst, iqe, iqea, iveh(l) , icx, 
nka, isp, suts, nii, iqti, qsti, niq, dtiq, 
nqst, rqst, jdq, amp, icw, jac, jdum, jvar) 

icx = 0 
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if(depl(rn).gt.ir(l)+icl) then 
call UPDATE(nc, kl, ig(l), ir(l), zz, depl, 
rn, icl, ncyl) 
ixtl = 1 
niq = 0 
go to 110 

endif 
c 
c------ Departure time at intersection 2 -----­
C 
jwh = jwh2 
jz2 = 14 
jz3 = 15 
if(jl.eq.l) then 

jz2 = 8 
jz3 = 7 

endif 
call DEFQLS(k2, ig(2), ir(2), zz, dep2, m, icl, 

arr2, ne, arr3, dep3, iqi3, qs20, ki3, nq3, 
ncy2, iveh(l), zsut, nkaO, ispO, nuaO, 
dtuaO, sutsO, iqsO, qsiO, nqsO, rqs20, niqO, 
dtiqO, jdq, nuxO, dtuxO, icx, jwh, jac, 
ixt2, tuz, dtuz, wuz, ib, 0, 13, jz2, jz3, 
st, ipt, jdum, dy2, jvar) 

icx = 0 
if(ixt2.eq.l) then 

jor = 0 
endif 

rrprcd = (nuaO-l) * (niqO-l) 
call UPNKA(k2, ig(2), ir(2) , zz, dep2, rn, jdq, 

19i, icl, arr2, ne, nq2i, nq3, ncy2, zsut, 
iveh(l), nka, isp, suts, rrprcd, jac, tuz, 
dtuz, nibi, nibj) 

c 
c------ Arrival time at intersection 3 -------­
C 
if (ixt2.eq.l) jxt2 = 1 
if (ixt2.eq.l) go to 110 
150 if (ixt2.eq.l) then 

ixt2 = 0 
if(jl.eq.l) krx1 = 0 

tuz7 = tuz (7) 

if(jl.eq.l.and.tuz7.gt.ig(2) .and.ig(2)+icl.l 
t.irs(2» then 

tuz7 = wuz(7, ibs7) 
if(dep2(rn) .gt.wuz(7, 

ibs7) .and.dep2(rn).lt.wuz(7, ibs7+1» then 
ibs7 = ibs7 + 1 
tuz7 = wuz(7, ibs7) 

endif 
if(tuz7.gt.ig(2)+icl) go to 120 
kibs7 = 1 

endif 

if(jl.eq.l.and.(tuz7.gt.ig(2) .or.tuz(8) .gt.i 
g(2») then 

jz = 7 
if(tuz7.1t.tuz(8» jz = 8 
if(jz.eq.7) then 

ibs7 = ibs7 + 1 
kibs7 = 0 

endif 
dtuz(jz) = tuz7 - ig(2) 



dep2(m) = tuz7 + 2.04 
if(jz.eq.8) dtuz(jz) = tuz(8) - ig(2) 
if(jz.eq.8) dep2(m) = tuz(8) + 2.04 
dslgi = 19i - dtuz(jz) 
jveh = iveh(l) * 2 
if (dslgi.It.jveh) nibj = 1 
ircll = ir(2)+icl-ipt 
if (dep2(m) .ge.ircl1) then 

call ~TE(ne, k2, ig(2), ir(2), zz, 
dep2, m, icl, ncy2) 

call ~(ng, k3, ig(3), ir(3), zz, 
dep3, m, icl, ncy3) 

nka(isp) = 0 
isp = isp + 1 
nkaO(ispO) = 0 
ispO = ispO + 1 
ixt2 = 1 
krt2 = 1 
krxl = 1 
go to 110 

endif 
endif 

endif 

120 if(=.eq.O) then 
if( (nac. eq. 1. and. (k2.eq.2.or.jdq.eq.11.and. 

(k2.eq.4.or.k2.eq.5»).or.(nac.eq.2.and. 
(k2 .eq.2.or.k2 .eq.3 .or.jdq.eq.11.and. (k2 .eq. 
5.or.k2.eq.6.or.k2.eq.8.or.k2.eq.9»» then 
jo = jo + 1 
if(j1.eq.1) then 
carrr2 (jo) = dep2 (m) 
if (mqc2.eq.iveh(1) .or.jor+mqc2.eq.iveh(1» 

then 
sss = st(8) 
ssd = sss - dep2(m) 
if(sss.ge.ir(2)+icl) then 

imq1 = 1 
elseif(ssd.gt.O) then 

nuxO = 1 
dtuxO = ssd 

endif 
if (ssd.gt.lgi-20) nibi = 1 

endif 
endif 
jor = jor + 1 
go to 155 

endif 
endif 

if(dep2(m) .It.arr2(m)) dep2(m) = arr2(m) 

call ARRNI'(arr3, dep3, dep2, m, ne, dist(2) , 
speed, nq3, jac, jdum, jvar) 

c 
c------ Departure time at intersection 3 
C 
jwh = jwh3 
call DEPART(k3, ig(3), ir(3), zz, dep3, m, icl, 

arr3, ng, ncy3, jac, ixt3, jwh, ipt, jdum, 
dy3, jvar) 

rrprod = 1 
if(j1.eq.1) then 
endif 
call UPlliKA(k3, ig(3), ir(3), zz, dep3, m, jdq, 

19i, icl, arr3, ng, nq3, 0, ncy3, zsut, 
iveh(l), nkaO, ispO, sutsO, rrprod, jac) 
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if(ixt3.eq.1) jxt3 = 1 
if(ixt3.eq.1) go to 110 
151 if(ixt3.eq.1) ixt3 = 0 
C 
c------ Print arrival and departure time at 

each intersection ---------
C 
155 if(=.ne.O) then 

parr1 = arr1 (m) 
pdep1 = dep1 (m) 
arr1(m) = O. 
dep1(m) = O. 

endif 

ki3p = jo 

if (dep3 (m) .It.arr3 (m» dep3 (m) = arr3 (m) 

if (mult.eq.0) then 
call FR1NI'(arr1, dep1, arr2, dep2, arr3, dep3, 

kul, m, i, jo, nq2i) 
endif 
if(ncy2.lt.isp) then 

do 160 ik = isp, isp 
nka(ik) = nka(ik) + 1 

160 continue 
else 

do 161 ik = isp, ncy2 
nka(ik) = nka(ik) + 1 

161 continue 
endif 

if(ki3p.ne.ki3(m» go to 164 
if(ncy3.1t.ispO) then 

do 162 ik = ispO, ispO 
nkaO (ik) = nkaO ( ik) + 1 

162 continue 
else 

do 163 ik = ispO, ncy3 
nkaO(ik) = nkaO(ik) + 1 

163 continue 
endif 
164 continue 

if(=.ne.O) then 
arr1(m) = parr1 
dep1 (m) = pdep1 

endif 

if(imql.eq.l) go to 110 

100 continue 
11O:rra(j1) = m 
if(ig(2).ge.ismt) jvol = jvol - 1 
if (imq1.eq.1.and.ixt1.ne.1.and.ixt2.ne.1.and.ix 

t3.ne.1) then 
rna(j1) = m + 1 
if(ig(2).ge.ismt) jvol = jvol + 1 

endif 
return 
a-d 
******* 
subroutine LEFTL(j1, nvo1, dist, iveh, speed, 

jdq, mult, icl, 19i, ku2, arr13, carrll, m, 
rna, ntg, jvol, imq2, imq3, ki21, ki31, krt2, 
krt3, ixt1, ixt2, ixt3, jxt1, jxt2, jxt3, 
jol, nl, at3, arrll, depll, arr21, dep21, 
arr31, dep31 , ii, kll, k21, k31, ig1, ir1, 



ncl, nel, ngl, iqi21 , iqi31 , qs21, qs31, 
nql2, nq13, ncyll, ncy21 , ncy31 , nkal, nka2, 
ispl, isp2, nual, nua2, dtual, dtua2, sutsl, 
suts2, iqs2, iqs3, qsil, qsi2, nqs2, nqs3, 
rqs21 , rqs31 , niql, niq2, dtiql, dtiq2, 
nuxl, nux2, dtuxl, dtux2, jac, tuz, dtuz, 
WUZ, ib, jwhl, jwb2, j'Wb3, nq13i, nuzj2, 
dtuzj2, nn, iupl, indll, iqtl, qstl, iqel, 
iqeal, nii2, iqtil, qstil, nqstl, rqstl, 
jorl, rrqcl, rrqc2, sutsr, ispr, nkar, ismt, 
carrl3, jo2, nuzj3, dtuzj3, jor2, sutst, 
ispt, nkat, icz, st, ipt, nac, noff, krx2, 
klx3, nux3, dtux3, irr, irt, ibs5, kibs5, 
ibs9, kibs9, jdum, qyl, qy2, qy3, jvar) 

dimension arrll(0:2000) , depll(0:2000), 
arr21 (0:2000) 

dimension dep21 (0:2000) , arr31(0:2000) , 
dep31(0:2000) 

dimension arrI3(0:500) , carrll(0:500) 
dimension ki21(0:2000), ki31(0:2000), 

zz(0:100), zsut(0:100) 
dimension dist(20) , iveh(20), irl(20) , igl(20) , 

irr(20) , irt(20) 
dimension qs21(80), qs31(80) , qstl(80), 

qstil(80) 
dimension nkal(100) , nka2(100) , nkar(100) , 

nkat(100) 
dimension qsil (80), qsi2 (80), rqstl (30) 
dimension sutsl(0:100, 0:60), suts2(0:100, 

0:60) 
dimension sutsr(0:100, 0:60), sutst(0:100, 

0:60) 
dimension rqs21(80) , rqs31(30), carrI3(0:500) 
dimension tuz(15), dtuz(15) , wuz(15, 80), 

ib(15) 
dimension rna(10) , st(15), noff(20) 
dimension qyl(0:60), qy2(0:60) , qy3(0:60) 

c------ Arrival time at intersection 1 -------­
C 
do 200 m = rna(jl) , rna(jl)+ntg 
if(igl(2) .ge.ismt) jvol = jvol + 1 

if (ixtl.eq. l.and.irrq2.ne. 1) go to 245 
if(ixt2.eq.l) go to 250 
if (ixt3.eq.l.and.irrq3.ne.l) go to 251 

ki21 (m) = ii + jol 
ki31 (m) = jol 
C 
IF (nl.eq. 0) then 

arrll(m) = 2.0 * (m-ii) 
c 
c------ Departure time at intersection 1 
C 
if (irrq2.eq. 1) then 

irrq2 = 0 
call ~(ncl, kll, igl(l) , irl(l) , zz, 
depll, m, icl, ncyll) 
kll = kll - 1 
jorl =·0 

endif 

jWh= jwhl 
jz2 = 14 
jz3 = 15 
if(jl.eq.4) then 

jz2 = 10 
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jz3 = 9 
endif 
call DEPQLS(kll, igl(l) , irl(l) , zz, depll , m, 

icl, arrll, ncl, arr21, dep21 , iqi21 , qs21 , 
ki21, nql2, ncyll , iveh(l), zsut, nkal, 
ispl, nual, dtual, sutsl, iqs2, qsil, nqs2, 
rqs21 , niql, dtiql, jdq, nuxl, dtuxl, icx, 
jWh, jac, ixtl, tuz, dtuz, WUZ, ib, 0, 13, 
jz2, jz3, st, ipt, jdum, qyl, jvar) 

if (ixtl.eq. 1) then 
jorl = 0 
jxtl = 1 

endif 

if (ixtl.eq.1) then 
if (irrq3 .eq.l) then 

irrq3 = 0 
call UP~(ngl, k31, igl(3), irl(3) , zz, 
dep31 , m, icl, ncy31) 
k31 = k31 - 1 
jor2 = 0 

endif 
go to 210 
endif 

if (ixtl.eq.l) go to 210 
245 if(ixtl.eq.l) then 

ixtl = 0 
tuz9 = tuz(9) 

if(jl.eq.4.and.tuz9.gt.igl(l) .and.igl(I)+icl 
.It.irt(2) ) then 

tuz9 = wuz(9, ibs9) 
if(depll(m) .gt.wuz(9, 

ibs9).and.depll(m) .It.wuz(9, ibs9+1» 
t:h:n 

ibs9 = ibs9 + 1 
tuz9 = wuz(9, ibs9) 

endif 
if(tuz9.gt.igl(I)+icl) go to 220 
kibs9 = 1 

endif 

if(jl.eq.4.and. (tuz9.gt.igl(l) .or.tuz(10).gt 
.igl(I») then 

jz = 9 
if(tuz9.lt.tuz(10» jz = 10 
if(jz.eq.9) then 

ibs9 = ibs9 + 1 
kibs9 = 0 

endif 
depll(m) = tuz9 + 2.04 
if(jz.eq.l0) depll(m) = tuz(10) + 2.04 
ircll = irl(I)+icl-ipt 
irc13 = irl(3)+icl-ipt 
if (depll(m) .ge.ircll) then 

if(jl.eq.4.and. (tuz(5) .gt.igl(3) .or.tuz(6).g 
t.igl(3») then 

jz = 5 
if(jz.eq.5) then 

ibs5 = ibs5 + 1 
kibs5 = 0 

endif 
if(tuz(5) .It.tuz(6)) jz = 6 
dep31(m) = tuz(5) + 2.04 



if(jz.eq.6) dep31(m) = tuz(6) + 2.04 
ircls = irl(3)+icl-ipt 
if(dep31(m).ge.ircI3) then 

krx2 = 1 
klx3 = 1 

endif 
endif 

call UPDATE(nc1, kl1, ig1(1) , irl(l) , zz, 
depll, m, icl, ncyll) 

call UPDATE(ne1, k21, igl(2) , irl(2), zz, 
dep21 , m, icl, ncy21) 

call UPDATE(ng1, k31, igl(3) , ir1(3) , zz, 
dep31 , m, icl, ncy31) 

nkal (ispl) = 0 
isp1 = isp1 + 1 
nka2 (isp2) = 0 
isp2 = isp2 + 1 
ixt1 = 1 
jxt1 = 1 
krt3 = 1 
go to 210 

endif 
endif 

endif 
c 
c------ Arrival time at intersection 2 -------­
C 
220 if( (nac.eq.l.and. (kll.eq.2.or.jdq.eq.ll. 

and. (kl1.eq.4.or.kl1.eq.5))) .or. (nac.eq.2.an 
d. (kl1.eq.2.or.kl1.eq.3.or.jdq.eq.11.and. 
(kl1.eq.5.or.kl1.eq.6.or.k11.eq.8.or.k11.eq. 
9)))) then 
jol = jo1 + 1 
if(j1.eq.4) then 
carr11 (jo1) = depll (m) 
if (rrqcl.eq. iveh(l) .or .jor1+rrqcl.eq. iveh(l)) 

t.l'Jen 
sss = st(lO) 
ssd = sss - dep11(m) 
if (sss.ge.irl(l)+icl) then 

irrq2 = 1 
elseif(ssd.gt.O) then 

nuxl = 1 
dtuxl = ssd 

endif 
endif 

endif 
jor1 = jor1 + 1 
go to 255 

endif 
******* 
115call ARRNI'E(arr21, dep21 , depll, m, nc1, 

dist(l) , speed, nq12, iveh(l) , nka1, isp1, 
suts1, ki21, jac, jdum, jvar) 

c 
c------ Departure time at intersection 2 ------

C 
jwh = jwh2 
if(j1.eq.4) icx = 3 
call DEPQLS(k21, igl(2), ir1(2) , zz, dep21, m, 

icl, arr21, ne1, arr31, dep31, iqi31 , qs31, 
ki31, nq13, ncy21 , iveh(l), zsut, nka2, 
isp2, nua2, dtua2, suts2, iqs3, qsi2, nqs3, 
rqs31 , niq2, dtiq2, jdq, nux2, dtux2, icx, 
jwh, jac, ixt2, tuz, dtuz, wuz, ib, 0, j1, 
14, 15, st, ipt, jdum, dy2, jvar) 

icx = 0 
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mprod = (nua2-1) * (nii2-1) * (niq2-1) 
call UPrnKA(k21, ig1(2), ir1(2) , zz, dep21 , m, 

jdq, 19i, icl, arr21, ne1, nq12, nql3, 
ncy21 , zsut, iveh(l), nka1, isp1, suts1, 
mprod, jac) 

if(imq3.eq.1) then 
imq3 = 0 
call ~(ng1, k31, ig1(3), ir1(3), zz, 
dep31 , m, icl, ncy31) 
k31 = k31 - 1 

endif 
c 
c------ Arrival time at intersection 3 
C 
if(ixt2.eq.1) jxt2 = 1 
if (ixt2.eq.1) go to 210 
250 if (ixt2.eq.1) ixt2 = 0 

ELSEIF' (iupl. eq.1) then 
arr11(m) = parr11 
dep11(m) = pdep11 
arr21(m) = parr21 
dep21(m) = pdep21 
nl = 0 
iup1 = 0 
iqel = 0 
iqea1 = 0 

ELSE 
arrl1(m) = parr11 
depll (m) = pdepll 
arr21(m) = parr21 
dep21 (m) = pdep21 

ENDIF' 

if(imq3.eq.l) then 
imq3 = 0 
call ~(ng1, k31, ig1(3) , ir1(3) , zz, 
dep31, m, icl, nc(31) 
k31 = k31 - 1 

endif 

if (dep21 (m) .It. arr21 (m)) dep21 (m) = arr21 (m) 

if(j1.eq.2) icx = 36 
call ARRQLA(arr31, dep31, dep21 , m, nel, 

dist(2) , speed, at3, arr13, ii, nn, nl, 
iup1, ki31, nql3i, indl1, iqt1, qstl, iqe1, 
iqeal, iveh(l) , icx, nka2, isp2, suts2, 
nii2, iqti1, qstil, niq2, dtiq2, nqst1, 
rqstl, jdq, amp, icw, jac, jdum, jvar) 

icx = 0 
if(indll.eq.1) then 

arrl1(m) = parr11 
depll (m) = pdepll 
arr21(m) = parr21 
dep21(m) = pdep21 
nl = 0 
iup1 = 0 

iqea1 = 0 
indll=O 

endif 
C 
c------ Departure time at intersection 3 -----­

C 
jwh = jwh3 
if(j1.eq.4) icx = 28 



call DPARI'A(k3I, igl(3) , irl(3), ZZ, dep31 , m, 
icl, arr31, ng1, ncy31 , jac, ixt3, jwh, ipt, 
tuz, dtuz, nux3, dtux3, jdum, dy3, jvar, 
icx) 

icx = 0 
rrprcd = 1 
call UPIN<A(k31, ig1 (3), ir1 (3), ZZ, dep31 , m, 

jdq, 19i, icl, arr31, ng1, nql3i, 0, ncy31 , 
zsut, iveh(I), nka2, isp2, suts2, rrprcd, 
jac) 

if(ixt3.eq.l) jor2 = 0 

if(ixt3.eq.1) jxt3 = 1 
if(ixt3.eq.1) go to 210 
251 if(ixt3.eq.l) then 

ixt3 = 0 
if(j1.eq.4) then 
krx2 = 0 
klx3 = 0 

erulif 
tuz5 = tuz (5) 

if{j1.eq.4.and.tuz5.gt.igl(3) .and.ig1(3)+icl 
. 1t.irr(2) ) then 

tuz5 = vvuz (5, ibs5) 
if{dep31{m) .gt.vvuz(5, 

ibs5) .and.dep31{m) . It.vvuz{5, ibs5+1)) 
th:in 

fus5 = fus5 + I 
tuz5 = vvuz{5, fus5) 

erulif 
if {tuz5.gt.ig1 (3)+icl) go to 230 
kibs5 = 1 

erulif 

if(j1.eq.4.and. (tuz5.gt.igl(3) .or.tuz(6) .gt. 
ig1 (3))) then 

jz = 5 
if(tuz5.lt.tuz(6)) jz = 6 
if(jz.eq.5) then 

fus5 = fus5 + 1 
kibs5 = 0 

erulif 
dep31(m) = tuz5 + 2.04 
if(jz.eq.6) dep31(m) = tuz(6) + 2.04 
ircll = ir1(3)+icl-ipt 
if(dep31(m).ge.ircll) then 

call ~TE(ng1, k31, igl(3) , irl(3), zz, 
dep31 , m, icl, ncy31) 

ixt3 = 1 
krx2 = 1 
klx3 = 1 
krt3 = 1 
go to 210 

endif 
erulif 

erulif 

230 if(jl.eq.4) then 
if «nac.eq.1.and. (k31.eq.2.or.jdq.eq.ll.and. 

(k31.eq.4.or.k31.eq.5))) .or. (nac.eq.2.and. 
{k31.eq.2.or.k31.eq.3.or.jdq.eq.11.and. (k31. 
eq.5.or.k31.eq.6.or.k31.eq.8.or.k31.eq.9)))) 
then 
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jo2 = jo2 + 1 
carrl3{jo2) = dep31{m) 
if (roqc2.eq.iveh{1) .or.jor2+roqc2.eq.iveh(1)) 
then 

sss = st(6) 
ssd = sss - dep31{m) 
if {sss.ge.irl (3)+icl) then 

iroq3 = 1 
elseif (ssd. gt. 0) then 

nux3 = 1 
dtux3 = ssd 

erulif 
endif 
jor2 = jor2 + 1 

endif 
endif 
C 
c------ Print arrival and departure t:ime at 

each intersection ---------
C 
255 if (nl.ne.O) then 

parrl1 = arr11{m) 
pdep11 = depl1{m) 
parr21 = arr21{m) 
pdep21 = dep21{m) 
arrll (m) = O . 
depll (m) = o. 
arr21(m) = O. 
dep21 (m) = O. 

endif 
ki21p = ii + jo1 
ki31p = jo1 
if {dep31(m) .It.arr31{m)) dep31{m) = arr31{m) 
C 
if (IlU.llt.eq.O) then 
call PRN(arr11, depll, arr21, dep21, arr31, 

dep31 , ku2, m, ii, jo1, nql2, nq13, nq13i) 
endif 
if(ki21p.ne.ki21{m)) go to 261 
do 260 ik = isp1, ncy21 

nkal (ik) = nkal (ik) + 1 
260 =tinue 
261 =tinue 

if{ki31p.ne.ki31(m)) go to 266 
do 265 ik = isp2, ncy31 

nka2{ik) = nka2(ik) + 1 
265 =tinu,: 
266 =tinue 

if (n1.ne.O) then 
arrl1(m) = parr11 
depll(m) = pdep11 
arr21(m) = parr21 
dep21 (m) = pdep21 

endif 

if (iroq2.eq.1) go to 210 
if(iroq3.eq.l) go to 210 
200 =tinue 
21Orra{j1) = m 
if(j1.eq.4.and.m.ge.176) then 
endif 
if(ig1(2) .ge.ismt) jvol = jvol - 1 
if (iroq2. eq.1. or. iroq3 .eq.1) then 

ma(j1) = m + 1 
if(ig1{2).ge.ismt) jvol = jvol + 1 

endif 



ret= 
errl 
******* 
subroutine findep (dep, mxl) 
dimension dep(0:2000) 
100 if (dep(mx1) .eq.O) then 
mxl=mx1-1 
if(mx1.le.O) then 

mx1 = 0 
go to 200 

endif 
go to 100 
endif 
200ret= 
errl 
******* 
subroutine NOVSD1(dep, mxl, time, novs) 
dimension dep(0:2000) 
if (mx1.eq. 0) then 

novs = 0 
go to 200 

endif 
do 100 ij = mxl, 1, -1 
if(time.gt.dep(ij) .and.dep(ij) .gt.0.1) then 

novs = ij 
go to 200 

endif 
if(dep(ij) .gt.time.and.dep(ij-1).le.time.and. 

dep(ij-1).gt.0.1) then 
novs = ij - 1 
if(ij.eq.O) go to 200 
ijs = ij 

250 if(dep(ijs).lt.0.01) then 
ijs = ijs - 1 
novs = ijs - 1 
go to 250 

endif 
go to 200 

endif 
100 continue 
200ret= 
errl 
******* 
subroutine l'DVWOP(dep1, dep2, dep3, iwp, novs, 

rnxl) 
dimension dep1(0:2000), dep2(0:2000) , 

dep3(0:2000) 
if (mx1.eq.O) then 
novs = 0 
go to 200 
endif 
do 100 ij = 1, 600 

if (dep1 (ij) .It.0.01.and.dep2(ij) .It.0.01.and. 
dep3(ij).lt.0.Ol) then 

noVE = ij - 2 
go to 200 

endif 
if(dep2(ij).gt.iwp) then 

noVE = ij - 1 
go to 200 

endif 
100 continue 
200ret= 
errl 
******* 
subroutine piksrt (n, dep) 
dimension dep(10) 
do 12 j = 2, n 
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a = dep(j) 
do 11 i = j-1, 1, -1 

if (dep(i) .1e.a) go to 10 
dep(i+1) = dep(i) 

II continue 
i = 0 

10 dep(i+1) = a 
12 continue 
ret= 
errl 
******* 
subroutine ARRQLA(arr, dep, depp, m, nee, dist, 

speed, at, arrr, j, n, nnn, iup, ki, nq, 
indl, iqt, qst, iqe, iqea, ivehl, icx, nka, 
isp, suts, nii, iqti, qsti, niq, dtiq, nqst, 
rqst, jdq, ~, icw, jac, jdun, jvar) 

dimension dep(0:2000), depp(0:2000), 
arr(0:2000) 

dimension arrr(0:500), ki(0:2000), qst(80) , 
qsti(80) 

dimension nka(100), suts(0:100, 0:60), rqst(80) 
wid = 40. 
if(jac.eq.2) wid = 60. 
arn:np = arrr (n) 
if (arr(m-1) .eq.dep(m-1) .and.arr(m-1) .ne.O.) nce 

= 0 
ipo = 1 
call N:QUE(arr, dep, 0, arrr, ivehl, ki, m, ml, 

nq, n, iqe, iqea, ipo, 0) 
ipo = 0 

call FINDEIJ(m, dep, ivehl, lks, stl) 
jsubs = ivehl - 1 
call FmDEV(m, dep, jsubs, lks, st2) 

rIo = nq/(dist/20) 
if(m.eq.1) rIo = 0.0 
if(rlo.gt.1.0) rIo = 1.0 

if (jvar.eq.l) then 
call rspeed(jdun, rIo, speed, icx) 
else 

if(rlo.gt.0.001) then 
speed = 23.365 - 9.0025*rlo 

else 
speed = 30.9 

endif 
endif 
IF (nq.ge.ivehl+l.and. arr(m-1) . eq.arrr(n-1) ) 

tben 
iqt = iqt + 1 
qst(iqt) = arrr(n-1) 
dids = abs(depp(m)-st1) 
if(dids.lt.0.001) then 

iqt = iqt - 1 
elseif(depp(m).lt.st1) then 

niq = 1 
nqst = nqst + 1 
iqt = iqt - 1 
rqst(nqst) = arrr(n-1) 
dtiq = st1 - depp(m) 
depp (m) = stl 

endif 

if (arrr(n) .eq.O.) go to llO 
iqea = 1 
if (arrr(n) .It.arr(m-1)) iqea = 0 



call NCQUE(arr, dep, 0, arrr, iveh1, ki, m, 
ml, nq, n, iqe, iqea, ip::l, 0) 
if (nq.ge.ivehl+1) then 

iqe = 1 
arrr(n) = st1 + 1.0 
if (arrr(n) .ge.depp(m) ) then 

call NEX'ITI (n, arrr, iup, nnn, iqe, nii, 
niq) 

go to 150 
endif 

endif 
ENDIF 

110 if(m.ge.2) nce = nq 

at = depp(m) + (dist+wid-20. *nce) /speed 
if (20. *nce.gt.dist) at = depp(m) + wid/speed 

intv = int(iveh1*0.3) 
nisp = nka(isp) 
nispt = nka(isp+1) 
IF(nce.ne.O) then 

atx = depp(m) + (wid+dist- (nisp-1) *20.) /speed 
atxt = depp(m) + (wid+dist-(nispt-
1)*20.)/speed 

if (nisp.le.ivehl) then 
if(arr(m-1).ne.0.0) then 
if (arr(m-1) .ne.suts(isp, nka(isp)-l) .and. 

atx.lt.suts(isp, nka(isp) -1) .and.nisp.gt.nq) 
t:ben 

at = atx 
elseif(arr(m-1) .eq.suts(isp, nka(isp)-

1) .and. atxt. It. suts (isp+1, nka(isp+1)-
1) .and. arr(m-1) .ne.suts(isp+1, 
nka(isp+1)-1)) then 

at = atxt 
endif 

endif 
if (arr(m-1) .eq.O.O.and.nisp.gt.nq) then 
if (arr(m-2) .ne.suts(isp, nka(isp)-l)) then 

at = atx 
endif 

endif 
endif 

if (nisp.eq. ivehl+l.and.depp(m) .It.suts (isp, 
nka(isp)-l). and.nq.ge.intv) then 
if(arr(m-1).ne.0.0.and.arr(m-1) .ne. suts (isp, 

nka(isp)-l)) then 
at = depp(m) + wid/speed 

elseif (arr (m-1) .eq.0.0.and.arr(m-2) .ne. 
suts(isp, nka(isp)-l)) then 

at = depp (m) + wid/speed 
endif 

endif 

ENDIF 

if (niq.eq. 1. and. arrr (n) .ge.depp(m)) go to 130 

if(niq.eq.1.and.arrr(n).ne.0.0) then 
call NElITI'I(n, arrr, iup, nnn, iqe, nii, niq) 
go to 150 

endif 
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130IF(arrr(n) . It.depp(m) .and.arrr(n) .ne.O.) 
t:ben 

if (nq.ge. iveh1) then 
iqea = 1 
if(arrr(n).lt.arr(m-1)) iqea = 0 
call NCX,.;UE (arr, dep, 0, arrr, iveh1, ki, m, 

ml, nq, n, iqe, iqea, ip::l, 0) 
if (nq.gt.O.and.arrr(n) .gt.arr(m-1)) nq = nq 

- 1 
endif 

rIo = nq/(dist/20) 
if(rlo.gt.1.0) rIo = 1.0 
if (jvar.eq.1) then 
call rspeed(jdum, rlo, speed, ic:x) 
else 

if(rlo.gt.0.001) then 
speed = 23.365 - 9.0025*rlo 

else 
speed = 30.9 

endif 
endif 

if (20.*nq.gt.dist) then 
arrr(n) = a=Jp + wid/speed 

else 
arrr(n) = a=Jp + (dist+wid-20.*nq)/speed 

endif 
if (nce.ne.O.and.nisp.gt.nq) then 

att = a=Jp + (wid+dist- (nisp-
1)*20.)/speed 

if (nisp.Ie. ivehl.and.att.It. suts(isp, 
nka(isp)-l) .and. arr(m-1) .ne.suts(isp, 
nka(isp)-l)) then , 

if(att.gt.arr(m-1)) then 
arrr(n) = att 

endif 
endif 

endif 
if (nisp.eq. iveh1+1.and.an=p. It.suts (isp, 
nka(isp) -1) . and.nq.ge. intv . and. arr (m-
1) .ne.suts(isp, nka(isp)-l)) then 

arrr(n) = a=Jp + wid/speed 
endif 
if (arrr(n) .It.arrr(n-1) .and.nnn.eq.O) then 

arrr(n) = arrr(n-1) + 1.0 
endif 
tt = a=Jp + (dist+wid)/30.9 
if(nnn.eq.0.and.tt.gt.dep(m-1) .and.dep(m-
1).gt.0.1) then 

arrr(n) = tt 
endif 

ELSE 
go to 150 

ENDIF 

if(nii.eq.1.and.arrr(n) .It.st1) then 
arrr (n) = stl 
if(arrr(n).ge.depp(m) ) then 

call NEITI'I (n, arrr, iup, nnn, iqe, nii, 
niq) 

go to 150 
endif 
go to 151 

endif 
*@ 



if(iqe.eq.1) then 
arrr(n) = arrr(n-1) + 1.0 
iqe = 0 
if(arrr(n).ge.depp(m) ) then 

call NEXTrI (n, arrr, i1IP, rum, iqe, nii, 
niq) 

go to 150 
endif 

endif 

151 if (arrr(n) .It.arr(m-1) .and.arrr(n) .It.at) 
then 
arrr(n) = arrr(n-1) + 1.0 
if (arrr(n) . It.arr(m-1) .and.arrr(n) .It.at) 
then 

call NEXTrI (n, arrr, iup, rum, iqe, nii, 
niq) 
endif 

endif 
*** 
iqea = 1 
if (arrr(n) .It.arr(m-1)) iqea = 0 
call NCQUE(arr, dep, 0, arrr, iveh1, ki, m, ml, 

nq, n, iqe, iqea, ipc, 0) 
if (nq.gt.O.and.arrr(n) .gt.arr(m-1)) nq = nq - 1 
if(m.ge.2) nee = nq 
at = depp (m) + (dist+wid-20. *nce) /speed 
if (20. *nce.gt.dist) at = depp(m) + wid/speed 
*** 
if(at.lt.arr(m-1)+1.0) at = arr(m-1) + 1.0 

IF(at.ge.arrr(n) .and.arr(m-1) .le.arrr(n)) then 

if (nka(isp) .eq.iveh1+1.and.arrr(n) .It.st2-1.1 
.and.arr(m-1) .ne.suts(isp, nka(isp) -1)) then 

if (nq.eq.iveh1+1) go to 160 
if (arrr(n) .It.dep(m-lks+1)) go to 160 
if (suts(isp, nka(isp) )-arrr(n) .It.jdq) go 

to 170 
iqti = iqti + 1 
qsti (iqti) = arrr(n) 

170 nii = 1 
160 if (depp(m) .It.st2.and.arr(m-1) .ne. 

suts(isp, nka(isp)-l)) then 
if (suts (isp, nka(isp))-arrr(n) .It.jdq) go 

to 190 
nqst = nqst + 1 
if(iqti.gt.O) iqti = iqti - 1 
rqst(nqst) = arrr(n) 

190 niq = 1 
dtiq = suts(isp, nka(isp)) - depp(m) 
depp(m) = suts(isp, nka(isp)) 

endif 
endif 

if (nka(isp) .eq.iveh1+2.and.arrr(n) .It.st2-1.1 
. and. arr (m-1) .ne.st2-1.1) then 

arrr(n) = st2-1.1 

if(st2-1.1.eq.depp(m))then 
call NEXTrI (n, arrr, iup, rum, iqe, nii, 

niq) 
go to 150 

encJif 
nii = 1 
if (arrr(n) .ge.depp(m)) then 
call NEXTrI(n, arrr, i1IP, rum, iqe, nii, 

niq) 
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go to 150 
endif 

endif 

rum==+l 
j = j + 1 
nee = nee + 1 
at = depp(m) + (dist+wid-20.*nce)/speed 
if(20.*nce.gt.dist) at = depp(m) + wid/speed 

if (nq.ge. ivehl+1) then 
iqea = 1 
call N::lC;PE (arr, dep, 0, arrr, i vehl, ki, m, 

ml, nq, n, iqe, iqea, ipc, 0) 
if (nq.ge. iveh1+1) then 

iqe = 1 
arrr(n) = st1 + 1.0 
if (arrr(n) .ge.depp(m)) then 

rum==-l 
j = j - 1 
nee = nee - 1 
call NEXTrI(n, arrr, iup, rum, iqe, nii, niq) 
go to 150 

endif 
endif 

endif 
if (rum.eq. 1) then 

arr(m+1) = at 
else 

arr(m+1) = arr(m) 
endif 
arr(m) = arrr(n) 

n=n+1 
dif f = arrr (n) - aJ:J::TI:p 

if(diff.gt.25.0) i1IP = 1 
if (arrr(n) .eq.O.) i1IP = 1 

ELSE 
150 arr(m) = at 

nii=O 
nee = nee + 1 

ENDIF 

if (arr(m) . le.arr(m-1) .and.arr(m) .gt.O.) then 
arr(m) = arr(m-1) + 1.0 

endif 

mID = m - 1 
call findep(arr, mlO) 
if (arr(m) .It.arr(mlO)+0.5) then 

arr(m) = arr(mlO) + 0.5 
endif 
C**** 
ipc = 10 
call NCQUE(arr, dep, 0, arrr, iveh1, ki, m, ml, 

nq, n, iqe, iqea, ipc, 0) 
ipc = 0 

return 
EIrl 
******* 
subroutine N::lC;PE(arr, dep, depp, arrr, iveh1, 

ki, m, ml, nq, n, iqe, iqea, ipc, jgt) 
dimension arr(O:2000), dep(0:2000), 

depp(0:2000) 
dimension ki(O:2000), arrr(O:500) 
ki(O) = 0 
if(m.gt.1) then 



ml=m-1 
time = arr (ml) 
if (ipo.eq.19) time = depp(m) 
na=ml 
if(iqe.eq.1.or.iqea.eq.1) then 

if (ipo.eq. 0) then 
time = arrr (n) 
na = m 

endif 
endif 

110 if (arr(ml) .eq.O) then 
ml=ml-1 
if (ipo.ne. 19) time = arr(ml) 
na=ml 
if(ipo.eq.9.and.nq.ge.ivehl+1) then 

jgt = 1 
go to 100 

endif 
go to 110 

endif 
if (ipo.eq.10) then 

time = arr(m) 
na = m 

endif 
if (ipo.eq.29) then 

time = dep (m) 
na=m-1 

endif 
if(dep(ml) . Ie. time. and. dep(ml) .ne.O) then 

nd = ml 
go to 200 

endif 
do 300 ij = 0, ml-1 
if(dep(ij+1) .gt.time.and.dep(ij).le.time) 
then 

nd = ij 
if(ij.eq.O) go to 200 
ijs = ij 

250 if (dep(ijs) .eq.O.) then 
ijs = ijs - 1 
nd = ijs 
go to 250 

endif 
go to 200 
endif 

300 continue 
200 nq = na - ki (na) - (nd - ki (nd) ) 
100 continue 
endif 
return 
errl 
******* 
subroutine NEXTI'I(n, arrr, iup, rom, iqe, nii, 

niq) 
dimension arrr(0:500) 
iloop = 0 
100np = n 
200n = n + 1 
ilocp = ilocp + 1 
if (ilocp.gt.30) then 

write(10, *) 'stopped J::y endless go to (in 
NEXTI'I) " 'n, np, arrr(n), arrr(np)', n, 
np, arrr(n) , arrr(np) 
stop 

endif 
if (arrr(n) .eq.O.O) go to 300 
if (arrr(n) .It.arrr(np)) go to 200 
diff = arrr(n) - arrr(np) 
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if(diff.lt.25.) go to 100 
300iup = 1 
rom = 0 
iqe = 0 
nii=O 
niq = niq 
return 
errl 
******* 
subroutine DEPARI'(k, ig, ir, z, dep, m, icl, 

arr, nce, ncy, jac, ixt, jwh, ipt, jCbJm, 
dphy, jvar) 

dimension z(0:100), dep(O:2000), arr(O:2000) 
dimension zsut(0:100), dphy(0:60) 
jpd3 = (jwh-15)* (jwh-25) 
if(jpd3.ne.O) jpd3 = 1 
k=k+1 
call DPHDWY(z, zsut) 
if (jvar.eq.1.and.k.eq.1.or.k.eq.2) then 
call =rdev(jdum, dphy, icx) 
endif 

ircl = ir + icl*(2-jac) - ipt*(l-jpd3) 
if(arr(m) .le.ircl) then 

if (jvar.eq.O) then 
dep(m) = z(k) + ig 

else 
dep (m) = dphy (k) + ig 

endif 
if (dep (m) .gt. ircl) then 

call UPDATE (nce, k, ig, ir, z, dep, m, icl, 
nQi) 

ixt = 1 
endif 
if (arr(m) .ge.dep(m)) dep(m) = arr(m) 

elseif (arr (m) . gt. ircl) then 
call UPDATE(nce, k, ig, ir, z, dep, m, icl, 
nQi) 
ixt = 1 
if (arr(m) .ge.dep(m)) dep(m) = arr(m) 

endif 

mlO=m-1 
call findep(dep, mlO) 
if (dep(m) .It.dep(mlO)+O. 7) then 

dep (m) = dep (mlO) + 0.7 
endif 

ircl = ir + icl*(2-jac) - ipt*(l-jpd3) 
if(k.gt.2.and.arr(m-1).eq.dep(m-1) .and.arr(m-

1) .gt.1.and. 
arr(m) .gt.ig.and.arr(m) .le.ircl) then 
dep (m) = arr (m) 

endif 

if (dep(m) .gt.ircl) then 
call UPDATE(nce, k, ig, ir, z, dep, m, icl, 
ncy) 

ixt = 1 
endif 
return 
errl 
******* 
subroutine DPARI'A(k, ig, ir, z, dep, m, icl, 

arr, nce, ncy, jac, ixt, jwh, ipt, tuz, 
dtuz, nux, dtux, jdum, dphy, jvar, icx} 

dimension z(0:100), dep(0:2000}, arr(0:2000} 



dimension zsut(0:100) , tuz(15), dtuz(15) , 
dpqy(0:60) 

jpd3 = (jWh-15) * (jWh-25) 
if(jpd3.ne.O) jpd3 = 1 
k=k+1 
call DPHDWY(z, zsut) 
if(jvar.eq.1.and.k.eq.1.or.k.eq.2) then 
eall nordev(jdum, dpqy, i=) 
endif 
irel = ir + iel*(2-jae) - ipt*(l-jpd3) 
if (arr(rn) .le.irel) then 

if(jvar.eq.O) then 
dep(rn) = z(k) + ig 

else 
dep(rn) = dpqy(k) + ig 

endif 
jz2 = 6 
if(tuz(5) .gt.tuz(6)) jz2 = 5 
if (nux.eq.1) dep(rn) = dep(rn) + dtux 
if(tuz(jz2).gt.ig.and.jWh.eq.25) then 
dep(rn) = dep(rn) + dtuz(jz2) 

endif 

if (dep (rn) . gt. ircl) then 
call ~TE(nee, k, ig, ir, z, dep, rn, iel, 

ncy) 
nux = 0 
ixt = 1 

endif 
if (arr(rn) .ge.dep(rn)) dep(rn) = arr(m) 

elseif(arr(m) .gt.ircl) then 
eall UPDATE(nee, k, ig, ir, z, dep, rn, icl, 
ncy) 

rrux = 0 
ixt = 1 
if (arr(rn) .ge.dep(m)) dep(m) = arr(m) 

endif 

mlO = m - 1 
call findep(dep, mlO) 
if (dep(rn) .It.dep(mlO)+0.7) then 

dep(rn) = dep(mlO) + 0.7 
endif 

irel = ir + iel*(2-jae) - ipt*(l-jpd3) 
if(k.gt.2.and.arr(m-1).eq.dep(m-1) .and.arr(m-

1) .gt.1.and. 
arr(m) .gt.ig.and.arr(m) .le.ircl) then 
dep (m) = arr (m) 

endif 

if (dep(rn) .gt.ircl) then 
eall UPDATE(nee, k, ig, ir, z, dep, m, icl, 
ncy) 
nux = 0 
ixt = 1 

endif 
return 
en:i 
******* 
subroutine UPr:NKA(k, ig, ir, z, dep, m, jdq, 

19i, iel, arr, nee, nq, nqd, nc:y, zsut, 
iveh1, nka, isp, suts, rrprod, jae) 

dimension z(0:100), dep(0:2000), arr(0:2000) 
dimension zsut(0:100) 
dimension nka(IOO), suts(O:IOO, 0:60) 
irel = ir+iel*(2-jae) 
if (nqd.ge.iVeh1+1) go to 100 
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if (rrprod.eq.0) go to 100 
if (nq.eq.O.and.arr(m) .gt.ig.and.arr(m) .le.irel) 

then 
dep (m) = arr (m) 

endif 
100intv = int(iveh1*0.3) 

if (suts(isp, nka(isp)) .It.arr(m)) then 
suts(isp, nka(isp)) = arr(m) 

endif 
if (suts(isp, nka(isp)).gt.dep(m)) then 

suts(isp, nka(isp)) = dep(rn) 
endif 
if(jae.eq.2) then 
endif 
if (nka(isp) .ge.intv.and.arr(m) .gt.suts(isp, 

nka(isp)-l))then 
suts (isp, nka (isp)) = arr (m) 

endif 

if (m.gt.1. and. isp.le.2) then 
if (dep(m-1) .ne.0.and.arr(m-1).ne.0.and.dep(m-
1) .eq. arr(rn-1) .and.dep(m) .ne.arr(rn)) then 

nka(isp) = 0 
isp=isp+1 

endif 
endif 
if( (jdq.eq. 7.and. 19i.ge. 30) .or. (jdq.eq.9.and.lg 

i.ge.50) .or. (jdq.eq.ll.and.lgi.ge.70)) then 
isp = nc:y 

else 
if (nka(isp) .ge.iveh1+6) then 

nka(isp) = 0 
isp = isp + 1 

endif 
endif 
if (m.Ie. 6.and.nc:y.gt.isp) isp = nc:y 

mlO=m-1 
eall findep(dep, mlO) 
if (dep(rn) .It.dep(mlO)+0.7) then 

dep(m) = dep(mlO) + 0.7 
endif 

if (dep(m) .gt.ircl) then 
eall UPDATE(nee, k, ig, ir, z, dep, rn, iel, 
ncy) 

endif 
return 
en:i 
******* 
subroutine UPNKA(k, ig, ir, z, dep, rn, jdq, 

19i, iel, arr, nee, nq, nqd, nc:y, zsut, 
iveh1, nka, isp, suts, rrprod, jae, tuz, 
dtuz, nibi, nibj) 

dimension z(0:100), dep(0:2000), arr(0:2000) 
dimension zsut(0:100), tuz(15), dtuz(15) 
dimension nka(100) , suts(0:100, 0:60) 
irel = ir+iel*(2-jae) 
if (nqd.ge.iveh1+1) go to 100 
if (rrprod.eq. 0) go to 100 
if (nq.eq.O.and.arr(m) .gt.ig.and.arr(m) .le.irel) 

then 
dep (m) = arr (rn) 

endif 
100intv = int(ivehl*0.3) 

if (suts(isp, nka(isp)) .It.arr(m)) then 



suts(isp, nka(isp)) = arr(m) 
endif 
if (suts(isp, nka(isp)) .gt.dep(m)) then 

suts(isp, nka(isp)) = dep(m) 
endif 
if (nka(isp) .ge. intv. and. arr (m) .gt.suts(isp, 

nka(isp)-l))then 
suts(isp, nka(isp)) = arr(m) 

endif 

if(m.gt.1.and.isp.le.2) then 
if (dep(m-1) .ne.0.and.arr(m-1) .ne.O.and.dep(m-
1) .cq:. =(m-1) .and.dep(m) .ne.arr(m)) then 

nka(isp) = 0 
isp = isp + 1 

endif 
endif 

if(tuz(S).gt.ig) dtuz(S) = tuz(S) - ig 
if(tuz(S) .gt.ig.and.1gi.ge.40.and.dtuz(S) .gt.lg 

i-20.and. nibi.ne.1) then 
nibi = 1 

endif 

if(nibi.ne.1.and.nibj.ne.1) then 
if( (jdq.cq:. 7 .and.lgi.ge.30) .or. (jdq.cq:.9.and. 
Igi.ge.50) .or. (jdq.cq:.11.and.lgi.ge.70)) 
th:n 

isp = ney­
else 

if (nka(isp) .ge.ivehl+6) then 
nka(isp) = 0 
isp=isp+1 

endif 
endif 

elseif(nibi.cq:.1.or.nibj.cq:.1) then 
if (nka(isp) .ge.ivehl+3) then 

nka(isp) = 0 
isp = isp + 1 

endif 
endif 
if (m.1e.6.and.ney-.gt.isp) isp = ney­
if (dep(m) .gt.ircl) then 

call UPIlATE(nce, k, ig, ir, z, dep, m, icl, 
Ilqf) 

endif 
retUJ:!l 
a:d 
******* 
subroutine DPHCWY (z, zsut) 
dimension z(0:100), zsut(0:100) 
z(O) = o. 
z(l) = 2.04 
z(2) = 4.50 
z(3) = 6.62 
de 100 n = 4, 100 

z(n) = 1.34 + 1.S2 * n 
100 continue 
zsut(O) = O. 
zsut(l) = 2.04 
zsut(2) = 2.75 
zsut(3) = 3.46 
de 200 n = 4, 100 

zsut(n) = 1.1 * n 
200 continue 
retUJ:!l 
a:d 
******* 
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subroutine ARRNI'(arr, dep, depp, m, nee, dist, 
speed, nq, jac, jdum, jvar) 

dimension dep(0:2000), depp(0:2000), 
arr(0:2000) 

wid = 40. 
if(jac.cq:.2) wid = 60. 
if (arr(m-1) . cq:. dep (m-1) . and. arr (m-1) .ne.O.) nee 

= 0 

if (m.ge.2) then 
nee = nq 

endif 
rIo = nq/(dist/20) 
if(rlo.gt.1.0) rIo = 1.0 
if (jvar. cq:, 1) then 
call rspeed(jdum, rlo, speed, icx) 
else 

if(rlo.gt.0.001) then 
speed = 23.365 - 9.0025*rlo 

else 
speed = 30.9 

endif 
endif 

arr(m) = depp(m) + (dist+wid-20.* nce)/speed 
if (20.*nce.gt.dist) arr(m) = depp(m) + 

wid/speed 
nce = nee + 1 
if (arr(m) .le.arr(m-1) .and.arr(m) .gt.O.) then 

arr(m) = arr(m-1) + 1.0 
endif 

rolO = m - 1 
call findep(arr, rolO) 
if (arr(m) .It.arr(rolO)+0.5) then 

arr(m) = arr(rolO) + 0.5 
endif 
retUJ:!l 
a:d 
******* 
subroutine DEFQLS(k, ig, ir, z, dep, m, icl, 

arr, nee, arrd, depd, iq, qs, ki, nq, ney-, 
ivehl, zsut, nka, isp, nua, dtua, suts, iqs, 
qsi, nqs, rqs, niq, dtiq, jdq, nux, dtux, 
icx, jwh, jac, ixt, tuz, dtuz, WUZ, ib, ijk, 
jz1, jz2, jz3, st, ipt, jdum, dp~, jvar) 

dimension dep(0:2000), arr(0:2000), 
depd(0:2000), arrd(0:2000) 

dimension ki(0:2000), suts(O:100, 0:60), 
nka(100) 

dimension z(0:100), zsut(0:100) , dp~(O:60) 
dimension qs(SO), qsi(SO), rqs(SO) 
dimension tuz (15), dtuz (15), wuz (15, SO), 

ib(15) , st(15) 
jpdl = (jwh-10)*(jwh-13)*(jwh-21)*(jwh-

24) * (jwh-30) *(jwh-32)*(jwh-40)*(jwh-
42) * (jwh-50) * (jwh-52) 

jpd2 = (jwh-11)*(jwh-23)*(jwh-32)*(jwh-
40) * (jwh-42) * (jwh-50) 

jpd3 = (jwh-11) * (jwh-21) * (jwh-13) * (jwh-23) 
if(jpd3.ne.O) jpd3 = 1 
if (m.cq:. 1) then 

nua = 0 
ki(O) = 0 

endif 
k=k+1 
call DPHCWY(z, zsut) 
if (jvar.cq:.1.and.k.cq:.1.or.k.cq:.2) then 



call nordev(jdum, dptrf, icx) 
endif 

jgt = ° 
ipo = 9 
call NO;;)UE(arrd, depd, 0, 0, iveh1, ki, m, ml, 

ng, 0, 0, 0, ipo, jgt) 
call FINDEV(m, depd, iveh1, lks, stll) 
call FINDEX(m, depd, iveh1, lks, st, jzl) 
call FINDEX(m, depd, iveh1+1, lks, stl, jzl) 

jib = 0 
if(jgt.eq.l) go to 290 
ircl = ir + icl*(2-jac) - ipt*(l-jpdG) 
irclp = ir + icl*(2-jac) 

if (m.gt. iveh1+1.and.nq.le. iveh1.and.arrd(m­
l).ne.O .. and. stll.gt.arrd(m-l)+4.)then 
dep (m) = stll 
if (stll.gt.ircl) then 

if (jib.eq.O.and.jpdl.eq.O) then 
jib = 1 
tuz(jzl) = stll 
dtuz(jzl) = tuz(jzl) - irclp 
wuz(jzl, ib(jzl» = tuz(jzl) 
ib(jzl) = ib(jzl) + 1 

endif 
igcl = ig + icl 
if (dep(m) .gt.igcl) then 

call UPDA'IE(nce, k, ig, ir, z, dep, m, icl, 
ncy) 

call UPDATI (nux, niq, nua) 
dtux = stll - ig - 2.05 
nux = 1 

ixt = 1 
dep (m) = stll 
go to 500 

endif 
call UPDA'IE(nce, k, ig, ir, z, dep, M, icl, 

ncy) 
call UPDATI (nux, niq, nua) 
ixt = 1 
go to 500 

endif 
nua = 1 
dtua = stll - arrd(m-l) 
go to 490 

endif 

IF(arr(m) .le.ircl) then 
if (nq.ge.iveh1+1) then 

if (jvar.eq.O) then 
depm = z(k) + ig 

else 
depm = dptrf(k) + ig 

endif 
dep (m) = stll 
iq = iq + 1 
qs(iq) = arrd(ml) 
if(stll.gt.ircl) then 

if (jib.eq.O.and.jpdl.eq. 0) then 
jib = 1 
tuz (jzl) = stll 
dtuz(jzl) = tuz(jzl) - irclp 

wuz(jzl, ib(jzl» = tuz(jzl) 
ib(jzl) = ib(jzl) + 1 

endif 
nqs =nqs + 1 
rqs (nqs) = arrd(ml) 
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iq = iq - 1 
igcl = ig + icl 
if (dep(m) .gt.igcl) then 

call UPDA'IE(nce, k, ig, ir, z, dep, m, icl, 
ncy) 

call UPDATI (nux, niq, nua) 
dtux = stll - ig - 2.05 

if (dtux.gt.icl) then 
260 call UPDA'IE(nce, k, ig, ir, z, dep, m, 

icl, ncy) 
dtux = dtux - icl 
if (dtux.gt.icl) go to 260 

endif 
nux = 1 

ixt = 1 
dep (m) = stll 
go to 500 

endif 
call UPDA'IE(nce, k, ig, ir, z, dep, M, 

icl, ncy) 
call UPDATI (nux, niq, nua) 
ixt = 1 
go to 389 

endif 
nux = 1 
dtux = dep (m) - depn 
go to 500 

endif 
290 if(jvar.eq.O) then 

dep(m) = z(k) + ig 
else 

dep(m) = dptrf(k) + ig 
endif 

if (niq.eq.l) dep(m) = dep(m) + dtiq 
if (nux.eq.l) dep(m) = dep(m) + dtux 
if(tuz(jz2) .gt.ig.and.jpd2.eq.0) then 
if (ijk.eq.l.and.ncy.eq.l) go to 389 
if (nux.eq.l.and.tuz (jz2) .It.stll) go 

to 389 
dep(m) = dep(m) + dtuz(jz2) 

endif 
389 continue 
ELSEIF(arr(m) .gt.ircl) then 

if (nq.ge.iveh1+1) then 
iq = iq + 1 
qs(iq) = arrd(ml) 
if(stll.gt.ircl) then 

if (jib.eq.O.and.jpdl.eq. 0) then 
jib = 1 
tuz(jzl) = stll 
dtuz(jzl) = tuz(jzl) - irclp 

wuz(jzl, ib(jzl» = tuz(jzl) 
ib(jzl) = ib(jzl) + 1 

endif 
nqs=nqs+l 
rqs(nqs) = arrd(ml) 
iq = iq - 1 
igcl = ig + icl 
if (stll.gt.igcl) then 

call UPDATE(nce, k, ig, ir, z, dep, m, icl, 
ncy) 

call UPDATI (nux, niq, nua) 
dtux = stll - ig - 2.05 

if (dtux.gt.icl) then 
call UPDA'IE(nce, k, ig, ir, z, dep, m, icl, 

ncy) 
dtux = dtux - icl 



endif 
nux = 1 

ixt = 1 
dep (m) = stl1 
go to 500 

endif 
endif 

endif 
call UPDATE (nce, k, ig, ir, z, dep, m, iel, 
ncy) 
call UPDAT1 (nux, niq, nua) 
ixt = 1 

ENDIF 
if (nua.eq. 1) dep(m) = dep(m) + dtua 
ircl = ir + icl*(2-jac) - ipt*(l-jpd3) 
irclp = ir + icl*(2-jac) 
IF(nka(isp) .eq.iveh1+2.and.nq.le.iveh1) then 
if (m.ge.ivehl+1.and.arrd(rnl) .ne.suts(isp, 

nka(isp)-l)) then 
if (arrd(rnl) .It.suts(isp, nka(isp)-2)) then 

if (arrd(m-1) .eq. O.and.dep (m-1) .ne.O) go to 
410 

if (suts(isp, nka(isp)-l) - arrd(rnl) .It.jdq) 
gc to 410 

iqs = iqs + 1 
qsi (iqs) = arrd(rnl) 

endif 
410 continue 

if (dep(m) . It. suts (isp, nka(isp)-l)) then 
nua = 1 
if (suts(isp, nka(isp)-l) .gt.irel) then 

if (jib.eq.O.and.jpdl.eq.O) then 
jib = 1 
tuz (jz1) = stl1 
dtuz(jz1) = tuz(jz1) - irclp 

wuz(jz1, ib(jz1)) = tuz(jz1) 
ib(jz1) = ib(jz1) + 1 

endif 
if (suts(isp, nka(isp)-l) -

arrd(rnl) .It.jdq) go to 420 
nqs=nqs+1 
rqs (nqs) = arrd(rnl) 
if(iqs.gt.O) iqs = iqs - 1 
igel = ig + iel 
if(stl1.gt.igel) then 

call UPDATE(nce, k, ig, ir, z, dep, m, iel, 
ncy) 

call UPDATI (nux, niq, nua) 
dtux = st11 - ig - 2.05 
nux = 1 

ixt = 1 
dep (m) = stl1 
gc to 500 

endif 
420 continue 

endif 
dtua = suts(isp, nka(isp)-l) - dep(m) 
dep(m) = suts(isp, nka(isp)-l) 

endif 
endif 
ENDIF 

ircl = ir + icl*(2-jac) - ipt*(l-jpd3) 
if (k.gt.2.and.arr(m-1) .eq.dep(m-1) .and.arr(m-

1) .gt.1.and. 
arr(m) .gt.ig.and.arr(m) .le.irel) then 
dep (m) = arr (m) 

endif 

182 

490 if (arr(m) .ge.dep(m)) dep(m) = arr(m) 
rnlO = m - 1 
call findep(dep, rnlO) 
if (dep(m) .It.dep(rnlO)+0.7) then 

dep(m) = dep(rnlO) + 0.7 
endif 

if (dep(m) .gt.ircl) then 
call UPDATE(nce, k, ig, ir, z, dep, m, iel, 
ncy) 
call UPDAT1 (nux, niq, nua) 
ixt = 1 

endif 

igel = ig + iel 
ircl = ir + icl*(2-jac) - ipt*(l-jpd3) 

if (jgt.eq.1. and. st11.gt.dep(m) ) then 
if (st11.gt.irel) then 

if(jib.eq.O.and.jpdl.eq.O) then 
jib = 1 
tuz(jz1) = stl1 
dtuz(jz1) = tuz(jz1) - ircl 

endif 
if (dep(m) .gt.igel) then 

call UPDATE(nce, k, ig, ir, z, dep, m, 
iel, ncy) 

call UPDAT1 (nux, niq, nua) 
dtux = st11 - ig - 2.05 
nux = 1 
ixt = 1 
dep (m) = stl1 
go to 500 

endif 
call UPDATE(nce, k, ig, ir, z, dep, M, icl, 

ncy) 
call UPDAT1 (nux, niq, nua) 
ixt = 1 
if (dep(m) .It.st11) dep(m) = stll 
go to 500 

endif 
dep (m) = stl1 

endif 
if (jgt.eq.1.and.nq.ge.iveb1+1.and.st(jz1) .gt.ig 

el) then 
if(jib.eq.O.and.jpdl.eq.O) then 

tuz(jz1) = st(jz1) 
dtuz(jz1) = tuz(jz1) - ircl 

endif 
endif 

500 continue 
return 
e:rl 
******* 
subroutine FINDEV(m, depd, ivehl, lks, stl) 
dimension depd(0:2000) 
1k1 = 0 
if(m.gt.ivehl) then 
do 100 lk = 1, 99 

if (depd(m-Ik) .eq.O.or.depd(m-lk) .ne.O.and. 
depd(m-lk) .eq.depd(m-lk-1)) then 

Ik1=lk1+1 
endif 
if (lk-Ikl.eq.iveh1+I) then 

lks = lk 
go to 110 



elseif(m-lk.eq.1) then 
stl = o. 
go to 120 

endif 
100 =tinue 
110stl = depd(m-lks) - 2.04 + (ivehl+l)*l.l 
endif 
l20ret= 
e:xl 
******* 
subroutine FrnDEX(m, depd, ivehl, lks, st, jl) 
dimension depd(0:2000), st(lS) 
lkl = 0 
if(m.ge.ivehl) then 
do 100 lk = 1, 99 

if (depd(m-Ik) .eq.O.or.depd(m-lk) .ne.O.and. 
depd(m-lk) .eq.depd(m-Ik-l)) then 

lkl = lkl+ 1 
endif 
if (lk-Ikl.eq.ivehl) then 

lks = lk 
go to 110 

elseif(m-Ik.eq.1) then 
st(j1) = O. 
go to 120 

endif 
100 continue 
l10st(jl) = depd(m-Iks) - 2.04 + (ivehl)*l.l 
endif 
l20ret= 
e:xl 
******* 
subroutine ARRNI'E(arr, dep, depp, m, nce, dist, 

speed, nq, ivehl, nka, isp, suts, ki, jac, 
jdum, jvar) 

dimension dep(0:2000), depp(0:2000), 
arr(0:2000) 

dimension ki(0:2000), nka(lOO), suts(0:100, 
0:60) 

wid = 40. 
if(jac.eq.2) wid = 60. 
if(nce.eq.O) then 

ipo = 19 
call NO;lUE(arr, dep, depp, 0, ivehl, ki, m, 
0, nq, 0, 0, 0, ipo, 0) 

endif 
if (arr(m-l) .eq.dep(m-1) .and.arr(m-l) .ne.O.) nce 

= 0 
if (m.ge.2) then 

nce = nq 
endif 

rIo = nq/(dist/20) 
if(rlo.gt.l.O) rIo = 1.0 
if (jvar.eq.1) then 
call rspeed(jdum, rlo, speed, icx) 
else 

if(rlo.gt.0.001) then 
speed = 23.365 - 9.002S*rlo 

else 
speed = 30.9 

endif 
endif 

arr(m) = depp(m) + (dist+wid-20.*nce)/speed 
if (20. *nce.gt.dist) arr(m) = depp(m) + 

wid/speed 
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intv = int(ivehl*0.3) 
nisp = nka (isp) 
if (nce.ne.O) then 

atx = depp(m) + (wid+dist-(nisp-l)*20.)/speed 
if (nisp.le. ivehl.and.atx.lt. suts (isp, 
nka(isp)-l) .and. arr(m-1) .ne.suts(isp, 
nka(isp)-l)) then 

arr(m) = atx 
endif 

endif 
if (nisp. eq. ivehl+1. and. depp (m) .It.suts (isp, 

nka(isp)-l). and.nq.ge.intv.and.arr(m-
1) .ne.suts(isp, nka(isp)-l)) then 
arr(m) = depp(m) + wid/speed 

endif 
nce = nce + 1 
if (arr(m) . le.arr(m-1) .and.arr(m) .gt.O.) then 

arr(m) = arr(m-1) + 1.0 
endif 
rnlO=m-1 
call findep(arr, rnlO) 
if(arr(m).lt.arr(rnlO)+O.S) then 

arr(m) = arr(rnlO) + 0.5 
endif 
return 
e:xl 
******* 
subroutine CROSSI'(kc, ku3, ku4, tdc, carrr, 

darrr, arrra, arrrb, nvol, 19ic, noff, icl, 
jdq, ip, jp, speed, ntg, rrult, jvol, tuz, 
dtuz, WUZ, ib, rrql, rrq11, klt, krt, jwh1, 
jwb2, jwh3, jWh4, isps, nkas, suts, ispsl, 
nkasl, suts1, dist, iveh, ismt, irs, igs, 
irs1, igs1, igf, kfa, rna, st, ipt, nca, j1, 
iqis2, qs2, iqss, qsi, nqss, rqs2, iqts, 
qst, iqtis, qsti, nqsts, rqst, ki2, ki3, j2, 
iqis21 , qs21, iqss1, qsil, nqss1, rqs21, 
iqts1, qst1, iqtis1, qsti1, nqsts1, rqst1, 
ki21, ki31, carrl, cdep1, carr2, cdep2, 
carr3, cdep3, darr1, ddepl, darr2, ddep2, 
darr3, ddep3, isp, nka, sutc, nqa, isp1, 
nkal, sutcl, nqa1, jdum, dyl, dy2, dy3, dy4, 
dyS, dy6, jvar, ig, igb1) 

dimension carrl(0:2000) , cdep1(0:2000) , 
carr2 (0:2000) 

dimension cdep2(0:2000) , carr3(0:2000) , 
cdep3(0:2000) 

dimension darr1(0:2000) , ddepl(0:2000), 
darr2 (0:2000) 

dimension ddep2(0:2000) , darr3(0:2000) , 
ddep3 (0:2000) 

dimension carrr(0:500), darrr(O:SOO) 
dimension arrra(O:SOO), arrrb(O:SOO) 
dimension ki2(0:2000) , ki3(0:2000) , 

ki21(0:2000) , ki31(0:2000) 
dimension dist (20), iveh(20), noff (20) 
dimension irs(20), igs(20), irs1(20) , igs1(20) , 

igf(20) 
dimension ig(20), igbl(20) 
dimension qs2(80) , qst(80), qsti(80) , rqst(80) 
dimension qs2l(80), qst1(80) , qstil(80) , 

rqstl(80) 
dimension 22(0:100), 2sut(0:100) 
dimension suts(0:100, 0:60), suts1(0:100, 0:60) 
dimension nkas(100) , nkas1(100), qsi(80) , 

qsil(80) 
dimension jgn2(lOO) , jgn3(100) , rqs2(80) , 

rqs2l(80) 



dimension nka(100), nka1(100), sutc(0:100, 
0:60) 

dimension tuz (15), dtuz (15), wuz (15, 80), 
fu(15) 

dimension kfa(10), ma(10), st(15), sutc1(0:100, 
0:60) 

dimension dy1(0:60), dy2(0:60), dy3(0:60) 
dimension dy4(0:60), dy5(0:60), dy6(0:60) 
read(50)ixts, ncs, nes, ngs, ks1, ks2, ks3, is, 

nns, jos, nls, iups, iqis3, ncys1, ncys2, 
ncys3, nq2, nq3, inds1, iqes, iqeas, niis, 
niqs, nuas, nuxs, ixts1, ncs1, nesL ngs1, 
ks11, ks21, ks31, is1, nns1, jos1, nrs, 
iups1, iqis31, ncysll, ncys21 , ncys31 , nq21, 
nq31, indsll, iqesl, iqeas1, niis1, niqs1 

read(50)nuas1, nuxs1, ijk, ijk1, kfi, nui, 
nui1, irrqs, inqs1, joe, joel, nuzi, nuzi1 

read(50)dtiqs, dtuas, dtuxs, cparr1, cpdepl, 
cparr2, cpdep2, dtiqs1, dtuas1, dtuxs1, 
dtui, dtuiL dtuzi, dtuzil, dparr1, dpdep1, 
dparr2, dpdep2 

rcwind(50) 
jac = 2 
if(kfa(j1) .eq.O) then 
nui = 0 
ixts = 0 
joe = 0 
irrqs = 0 
lric = icl - 19ic 
if (rrult.eq.O) then 

write (ku3 , 121) kc 
121 format(/' ****** CROSS STREET # i1,' 

******'/} 

write(ku3, 122) 
122 format ( , *** Left lane of the cross 

street ***'/) 
call HEAD(ku3, icl, 19ic, 0, lric, noff(2) , 
noff(3) ) 

endif 
*********************************************** 

****** Left lane of the cross street ********* 
*********************************************** 

call CTIME(kc, igs, irs, noff, 19ic, icl, ip, 
jp) 

call INIT (carr1 , cdepl, carr2, cdep2, carr3, 
cdep3, ncs, nes, ngs, ks1, ks2, ks3, is, 
nns, m) 

call INIT1(jos, nls, iups, iqis2, iqis3, ncys1, 
ncys2, ncys3, nq1, nq2, nq3, inds1, iqts, 
iqes, iqeas, iqtis, nqsts) 

call INIT2 (niis, isps, iqss, nqss, niqs, dtiqs, 
nuas, dtuas, nuxs, dtuxs) 

call SIGADJ(irs, igs, lric, 19ic, icl, dist, 
speed, jac, kc, carrr, jdum, jvar) 

endif 

if(kfa(j1) .eq.0.or.kfa(j2) .eq.0.and.kfi.ne.1) 
then 

do 120 ij = 1, 100 
nkas(ij) = 1 
nkas1(ij) = 1 

120 continue 
ijk = 0 
ijk1 = 0 
if(igf(kc) .gt.igs(2)) then 

ijk = 1 
ijk1 = 1 

endif 
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jgn2(l) = igs(2) 
jgn3(1) = igs(3) 
do 135 ka = 2, 100 

jgn2 (ka) = jgn2 (ka-1) + icl 
jgn3 (ka) = jgn3 (ka-1) + icl 

135 continue 
call DPHDWY(zz, zsut) 
do 145 im = 1, 100 

do 142 jm = 0, 60, 1 
suts(im, jm) = jgn3(im) + zsut(jm) 
suts1(im, jm) = jgn3(im) + zsut(jm) 

142 continue 
145 continue 
if(kfa(j1) .eq.O) kfa(j1) 1 
kfi = 1 
endif 

if (klt.ne.1.and.krt.eq.1) go to 1000 

c------ Arrival time at intersection 1 
C 
do 100 m = rna(j1) , ma(j1)+ntg 
if(igs(2) .ge.ismt) jvol = jvol + 1 

if(ixts.eq.1) go to 150 
ki2(m) = is 
ki3 (m) = jos 

IF(nls.eq.O) then 
carr1(m) = 7.2 * (m-is) 

c 
c------ Departure time at intersection 1 
C 
call DEPIQ(ks1, igs(l) , irs(l) , zz, cdep1, m, 
icl, carr1, ncs, carr2, cdep2, ki2, nq2, 
iveh(l), ncys1, nui, dtui, jac, kc, jdum, 
dy1, jvar) 

if (irrqs.eq.1) then 
irrqs = 0 
call UPDATE(nes, ks2, igs(2) , irs(2), zz, 
cdep2, m, icl, ncys2) 
niqs = 0 
ks2=ks2-1 
joe = 0 

endif 
c 
c------ Arrival time at intersection 2 -------­
C 
call ARRNr(carr2, cdep2, cdepL m, ncs, 

dist(l) , speed, nq2, jac, jdum, jvar) 
c 
c------ Departure time at intersection 2 
c 
jWh = jWh1 
jz2 = 12 
if(kc.eq.2) jz2 = 2 
if(kc.eq.3) jz2 = 3 
if(kc.eq.1) icx = 82 
call DEPQLS(ks2, igs(2) , irs(2) , zz, cdep2, m, 

icl, carr2, nes, carr3, cdep3, iqis2, qs2, 
ki3, nq1, ncys2, iveh(l), zsut, nkas, isps, 
nuas, dtuas, suts, iqss, qsi, nqss, rqs2, 
niqs, dtiqs, jdq, nuxs, dtuxs, icx, jWh, 
jac, ixts, tuz, dtuz, WUZ, fu, ijk, j1, jz2, 
15, st, ipt, jdum, dy2, jvar) 

icx = 0 
if (ixts.eq.1) joe = 0 
if (ixts.eq.1.and.ijk.eq.1) then 



ixts = 0 
ijk = 0 
endif 
c 
c------ Arrival time at intersection 3 -------­
C 
if{ixts.eq.l) go to 110 
150 if (ixts.eq.1) then 

jz2 = 12 
if{kc.eq.2) jz2 = 2 
if{kc.eq.3) jz2 = 3 
ixts = 0 

if{kc.eq.2) then 
if{tuz{jz2) .It.cdep2{m).and.tuz{jz2) .gt.cdep2{m 

)-icl. and.ig(2) .It.igs(2)) then 
tuz{jz2) = tuz{jz2) + icl 

elseif{tuz{jz2).lt.cdep2{m)­
icl.and.tuz{jz2).gt. cdep2{m)-
2*icl.and.ig(2) .It.igs(2)-icl) then 
tuz{jz2) = tuz{jz2) + 2*icl 

endif 
endif 

if{tuz{jz2) .gt.igs(2)) then 
ctuz{jz2) = tuz{jz2) - igs(2) 
cdep2{m) = cdep2{m) + dtuz{jz2) 
if{cdep2{m) .ge.irs(2)) then 

call UP.DATE{nes, ks2, igs(2), irs(2), zz, 
cdep2, m, icl, ncys2) 

call UP.DATE{ngs, ks3, igs(3), irs(3), zz, 
cdep3, m, icl, ncys3 ) 

nkas{isps) = 0 
isps = isps + 1 
ixts = 1 
go to 110 

endif 
endif 

endif 

if{ijk.eq.O.and. {{nca.eq.l.and. (ks2.eq.2.or. 
jdq.eq.ll.and.{ks2.eq.4.or.ks2.eq.5))) .or. 
{nca.eq.2.and.{ks2.eq.2.or.ks2.eq.3.or.jdq.e 
q.11.and. ' 
(ks2.eq.4.or.ks2.eq.5.or.ks2.eq.6.or.ks2.eq. 
7))))) then 
jz2 = 12 
if{kc.eq.2) jz2 = 2 
if{kc.eq.3) jz2 = 3 
if{nqa.ge.iveh{l) .and.st{jz2)-I.I.gt.irs{2)) 
then 

call UP.DATE{nes, ks2, igs(2), irs(2), zz, 
cdep2, m, icl, ncys2) 

go to 152 
endif 
jos = jos +1 
arrra{jos) = cdep2 (m) 

if {kc.ne.l.and. (nqa.eq.iveh{l) .or.joe+nqa.eq 
.iveh{l) .or. 
joe+nka{isp).eq.iveh{I)+I) .and.st{jz2)-
1.I.gt.cdep2{m)) then 

niqs = 1 
ssc = st{jz2) 
if{ssc.gt.irs(2)) then 

imqs = 1 
niqs = 0 

endif 
if{ssc.gt.cdep2{m)) dtiqs = ssc - cdep2{m) 
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endif 
joe = joe + 1 
go to 155 

endif 

ELSEIF (iups. eq.l) then 
carrl{m) = cparrl 
cdepl (m) = cp:iepl 
carr2{m) = cparr2 
cdep2 (m) = cp:iep2 
nls = 0 
iups = 0 
iqes = 0 
iqeas = 0 

ELSE 
carrl{m) = cparrl 
cdepl{m) = cp:iepl 
carr2 (m) = cparr2 
cdep2 (m) = cp:iep2 

ENDIF 

i= = 1300 
if{kc.eq.l) icw = 10 
152call ARRQLA{carr3, cdep3, cdep2, m, nes, 

dist(2), speed, at3, carrr, is, nns, nls, 
iups, ki3, mq3, indsl, iqts, qst, iqes, 
iqeas, iveh{I), i=, nkas, isps, suts, niis, 
iqtis, qsti, niqs, dtiqs, nqsts, rqst, jdq, 
amp, icw, jac, jdum, jvar) 

i= = 0 
icw = 0 
C 
c------ Departure time at intersection 3 
C 
jwh = jwh2 
call DEPART{ks3, igs(3), irs(3), zz, cdep3, m, 

icl, carr3, ngs, ncys3, jac, 0, jwh, ipt, 
jdum, qy3, jvar) 

nprcd = 1 
call UPDNKA{ks3, igs(3), irs(3), zz, cdep3, m, 

jdq, 19ic, icl, carr3, ngs, mq3, 0, ncys3, 
zsut, iveh{I), nkas, isps, suts, nprcd, 
jac) 

155 continue 

if{nls.ne.O) then 
cparr1 = carr1{m) 
cp:iep1 = cdep1 (m) 
cparr2 = carr2{m) 
cp:iep2 = cdep2{m) 
carr1 (m) = O. 
cdep1 (m) = O. 
carr2 (m) = O. 
cdep2 (m) = O. 

endif 

ki3p = jos 

if (IlD..llt.eq. 0) then 
call FRINT{carr1, cdep1, carr2, cdep2, carr3, 

cdep3, ku3, m, is, jos, mq3) 
endif 

if{ki3p.ne.ki3{m)) go to 162 
if {ncys3.It.isps) then 

do 160 ik = isps, isps 
nkas{ik) = nkas{ik) + 1 



160 continue 
else 

do 161 ik = isps, ncys3 
nkas(ik) = nkas(ik) + 1 

161 continue 
endif 

162 if (nls.ne.O) then 
carr1(m) = cparr1 
cdep1(m) = cpdep1 
carr2(m) = cparr2 
cdep2 (m) = cpdep2 

endif 

if (imqs.eq.1) go to 110 

100 continue 
llOrra(j1) = m 
if(igs(2) .ge.ismt) jvol = jvol - 1 
if (imqs.eq.1) then 

rna(j1) = m + 1 
if(igs(2) .ge.ismt) jvol = jvol + 1 

endif 

if(krt.ne.1) go to 1100 
*********************************************** 

****** Right lane of the cross street **** 
*********************************************** 

c 
1000 if(kfa(j2) .eq.O) then 
ixts1 = 0 
jed = 0 
:i.!lqs1 = 0 
lric = icl - 19ie 
if (IlUllt.eq. 0) then 
write (ku4 , 121) kc 
write (ku4, 221) 
221 fomat ( , *** Right lane of the cross 

street ***, /) 
call HEAD(ku4, icl, 19ic, 0, lric, noff(2) , 

noff(3) ) 
endif 
c------
call CTIME(kc, igs1, irs1, noff, 19ic, icl, ip, 

jp) 
call INIT(darrl, ddep1, darr2, ddep2, darr3, 

ddep3, ncs1, nes1, ngs1, ksll, ks21, ks31, 
is1, rms1 , m) 

call INIT1(jos1, nrs, iups1, iqis21 , iqis31, 
ncysll, ncys21 , ncys31 , mq11, mq21, mq31, 
indsll, iqtsl, iqes1, iqeasl, iqtis1, 
nqsts1) 

call INIT2 (niis1, isps1, iqssl, nqssl, niqs1, 
dtiqs1, nuas1, dtuas1, nuxs1, dtux(1) 

call SIGADJ(irs1, igs1, lric, 19ic, icl, dist, 
speed, jac, kc, darrr, jdum, jvar) 

call DPHCWY(zz, zsut) 
igsu4 = igs1(2) 
jn = 0 
nca1 = nca 
if(jdq.eq.ll) ncal = 3*nca 
igsu4 = igsu4 + icl 
175do 180 kt = 1, neal 

jn = jn + 1 
arn:b(jn) = igsu4 + zz(kt) + 2.5 

180 continue 
igsu4 = igsu4 + icl 

186 

if(jn.lt.290) go to 175 
kfa(j2) = 1 
endif 
C 
c------ Arrival time at intersection 1 
C 
do 200 m = llI3.(j2) , rna(j2)+ntg 
if(igs1(2).ge.ismt) jvol = jvol + 1 

if (ixts1.eq.1) go to 250 
ki21(m) = is1 
ki31 (m) = jos1 

IF (nrs.eq. 0) then 
darr1(m) = 7.2 * (m-is1) 

c 
c------ Departure time at intersection 1 
C 
call DEPTQ(ks11, igs1(1) , irs1(1) , zz, ddep1, 

m, icl, darr1, ncs1, darr2, ddep2, ki21, 
mq21, iveh(1) , ncysll, nui1, dtui1, jac, kc, 
jdum, dy4, jvar) 

if (imqs1.eq. 1) imqs1 = 0 
C 
c------ Arrival time at intersection 2 -------­
C 
call ARRNr (darr2, ddep2, ddep1, m, ncs1, 

dist(l), speed, mq21, jac, jdum, jvar) 
c 
c------ Departure time at intersection 2 -----­
C 
jwh = jwh3 
jz2 = 1 
if(kc.eq.2) jz2 = 4 
if(kc.eq.3) jz2 = 11 
call DEFQLS(ks21, igs1(2) , irs1(2) , zz, ddep2, 

m, icl, darr2, nes1, darr3, ddep3, iqis21 , 
qs21, ki31, mq11, ncys21 , iveh(l) , zsut, 
nkas1, isps1, nuas1, dtuas1, suts1, iqss1, 
qsil, nqss1, rqs21 , niqs1, dtiqs1, jdq, 
nuxs1, dtuxs1, icx, jwh, jac, ixts1, tuz, 
dtuz, WUZ, ib, ijk1, j2, jz2, 15, st, ipt, 
jdum, dy5, jvar) 

if(ixts1.eq.1) joel = 0 

if (ixts1.eq.l.and.ijk1.eq.1) then 
ixts1 = 0 
ijk1 = 0 
endif 
c 
c------ Arrival time at intersection 3 
c 
if (ixts1.eq.1) go to 210 
250 if(ixts1.eq.1) then 

jz2 = 1 
if(kc.eq.2) jz2 = 4 
if(kc.eq.3) jz2 = 11 
ixts1 = 0 

if(kc.eq.1) then 
if(tuz(jz2) .It.ddep2(m) .and.tuz(jz2) .gt.ddep2(m 

)-icl. and.ig(1).lt.igs1(2)) then 
tuz(jz2) = tuz(jz2) + icl 

elseif(tuz(jz2).lt.ddep2(m)­
icl.and.tuz(jz2) .gt. ddep2(m)-
2*icl.and.ig(1) .It.igsl(2)-icl) then 
tuz(jz2) = tuz(jz2) + 2*icl 

endif 



endif 

if(tuz(jz2) .gt.igsl(2» then 
dtuz(jz2) = tuz(jz2) - igsl(2) 
ddep2(m) = ddep2(m) + dtuz(jz2) 

if(ddep2(m) .ge.irsl(2)) then 
240 call UPDAXE(nesl, ks2l, igsl(2) , irsl(2) , 

zz, ddep2, m, icl, neys2l) 
nkasl(ispsl) = 0 

ispsl = ispsl + 1 
ixtsl = 1 
go to 210 

endif 
endif 

endif 

if (ijk1.eq.O.and. «nca.eq.l.and. (ks2l.eq.2.or. 
jdq.eq.ll.and. (ks2l.eq.4.or.ks2l.eq.5») .or. 
(nca.eq.2.and. (ks2l.eq.2.or.ks2l.eq.3.or.jdq 
.eq.ll.and. 
(ks2l.eq.4.or.ks2l.eq.5.or.ks2l.eq.6.or.ks2l 
.eq.7»» ) then 
jz2 = 1 
if(kc.eq.2) jz2 = 4 
if(kc.eq.3) jz2 = 11 

if(nqal.ge.iveh(1).and.st(jz2)-
1.1.gt.irsl(2» then 

call ~TE(nesl, ks2l, igsl(2) , irsl(2) , 
zz, ddep2, m, icl, neys2l) 

go to 252 
endif 

josl = josl +1 

if (kc.ne.3 . and. (nqa1.eq.iveh(l) .or .joel+nqal 
.eq. iveh (1) 
.or.joel+nkal(ispl) .eq.iveh(l)+l) .and.st(jz2 
) -1.1. gt . ddep2 (m» then 

niqsl = 1 
sscl = st(jz2) 
if(sscl.gt.irsl(2» then 

imqsl = 1 
niqsl=O 

endif 
if(sscl.gt.ddep2(m» dtiqsl = sscl -

ddep2(m) 
endif 

joel = joel + 1 
go to 255 

endif 

EISEIF(iups1.eq.l) then 
darrl(m) = dparrl 
ddepl (m) = dpdepl 
darr2(m) = dparr2 
ddep2 (m) = dpdep2 
nrs = 0 
iupsl = 0 
iqesl = 0 
iqeasl = 0 

ELSE 
darrl(m) = dparrl 
ddepl (m) = dpdepl 
darr2(m) = dparr2 
ddep2 (m) = dpdep2 
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ENDIF 

if(kc.eq.3) icx = 34 
252ca11 ARRQIA(darr3, ddep3, ddep2, m, nesl, 

clist(2) , speed, at3l, danr, isl, =1 nrs 
iupsl, ki3l, mq3l, indsll, iqtsl, qstl: ' 
iqesl, iqeasl, iveh(l) , icx, nkasl, ispsl, 
sutsl, niisl, iqtisl, qstil, niqsl, dtiqsl, 
r;-qstsl, rqstl, jdq, amp, icw, jac, jdum, 
Jvar) 

icx = 0 
c 
c------ Departure time at intersection 3 

C 
jWh = jWh4 
call DEPART(ks3l, igsl(3) , irsl(3) , zz, ddep3, 

m, icl, darr3, ngsl, neys3l, jac, 0, jWh, 
ipt, jdum, dy6, jvar) 

rrprod = 1 
call UPDNKA(ks3l, igsl(3) , irsl(3) , zz, ddep3, 

m, jdq, 19ic, icl, darr3, ngsl, mq3l, 0, 
neys3l, ,zsut, iveh(l), nkasl, ispsl, sutsl, 
rrprod, Jac) 

255 =tinue 

if(nrs.ne.O) then 
dparrl = darrl(m) 
dpdepl = ddepl(m) 
dparr2 = darr2(m) 
dpdep2 = ddep2(m) 
darrl(m) = O. 
ddepl (m) = O. 
darr2 (m) = O. 
ddep2 (m) = O. 

endif 

ki3lp = josl 

if(mult.eq.O) then 
call FRINI'(darrl, ddepl, darr2, ddep2, darr3, 

ddep3, ku4, m, isl, josl, mq3l) 
endif 

if (imqs1.eq. 1) then 
call UPDAXE(nesl, ks2l, igsl(2) , irsl(2) , zz, 
ddep2, m, icl, neys2l) 
niqsl = 0 
ks2l = ks2l - 1 
joel = 0 

endif 

if(ki3lp.ne.ki3l(m» go to 262 
if (neys3l.It. ispsl) then 

do 260 ik = ispsl, ispsl 
nkasl(ik) = nkasl(ik) + 1 

260 continue 
else 

do 261 ik = ispsl, neys3l 
nkasl(ik) = nkasl(ik) + 1 

261 continue 
endif 

262 if(nrs.ne.O) then 
darrl (m) = dparrl 
ddepl (m) = dpdepl 
darr2(m) = dparr2 
ddep2(m) = dpdep2 



endif 

if(imqs1.eq.1) go to 210 

200 continue 
21Orra(j2) = m 
if(igs1(2) .ge.ismt) jvol = jvol - 1 
if (irrqsl.eq.1) then 

na(j2) = m + 1 
if (igs1 (2) .ge.ismt) jvol = jvol + 1 

endif 

1100 write(50)ixts, ncs, nes, ngs, ks1, ks2, 
ks3, is, nns, jos, nls, iups, iqis3, ncys1, 
ncys2, ncys3, rrq2, rrq3, inds1, iqes, iqeas, 
niis, niqs, nuas, nuxs, ixts1, ncsl, nes1, 
ngs1, ks11, ks21, ks31, is1, nos1, jos1, 
nrs, iups1, iqis31, ncys11 , ncys21 , ncys31 , 
rrq21, rrq31, indsll, iqes1, iqeas1, niis1, 
niqs1 

write (50)nuas1, nuxs1, ijk, ijkl, kfi, nui, 
nuil, irrqs, imqs1, joe, joel, nuzi, nuzi1 

write (50) dtiqs, dtuas, dtuxs, cparr1, cpdep1, 
cparr2, cpdep2, dtiqs1, dtuas1, dtuxs1, 
dtui, dtui1, dtuzi, dtuzi1, dparr1, dpdepl, 
dparr2, dpdep2 

re.wind(50) 
ret= 
errl 
******* 
subroutine DEPIQ(k, ig, ir, z, dep, m, icl, 

arr, nce, arrd, depd, ki, nq, ivehl, ncy, 
nui, dtui, jac, kc, jdum, dpl¥, jvar) 

dimension z(0:100), dep(0:2000), arr(0:2000) 
dimension zsut(0:100), depd(0:2000), 

arrd(0:2000), ki(0:2000) 
dimension dpl¥(0:60) 
if(m.eq.1) then 

nq = 0 
st1 = 0 

endif 
k = k + 1 
call DPHDWY(z, zsut) 
if(jvar.eq.1.and.k.eq.1.or.k.eq.2) then 
call nordev(jdum, dpl¥, icx) 
endif 

ircl = ir+icl*(2-jac) 
call FINDEV(m, depd, ivehl, lks, stl) 
ipo = 9 
call NC:>QUE(arrd, depd, 0, 0, ivehl, ki, m, ml, 

nq, 0, 0, 0, ipo, 0) 
if (arr (m) .le. irel) then 
if (nq.eq. ivehl+1) then 

if (jvar.eq.O) then 
depm = z(k) + ig 

else 
depm = dpl¥(k) + ig 

endif 
nui = 1 
dtui = st1 - depm 
dep(m) = st1 
if (st1.gt.ircl) then 

igcl = ig + icl 
if (dep(m) .gt.igcl) then 

call UPDATE(nce, k, ig, ir, z, dep, m, icl, 
ncy) 

dtui = st1 - ig - 2.05 

188 

if (dtui. gt. icl) then 
260 call UPDATE (nce , k, ig, ir, z, dep, m, 

icl, ncy) 
dtui = dtui - icl 

dep(m) = stl 
if(dtui.gt.icl) go to 260 

endif 
endif 

endif 
go to 100 

endif 

if(jvar.eq.O) then 
dep(m) = z(k) + ig 

else 
dep (m) = dpl¥ (k) + ig 

endif 
if (dep (m) . gt. ircl) then 

call UPDATE(nce, k, ig, ir, z, dep, m, icl, 
ncy) 

nui = 0 
endif 
if (arr(m) .ge.dep(m)) dep(m) = arr(m) 
if(nui.eq.1) dep(m) = dep(m) + dtui 

100 continue 
elseif(arr(m) .gt.ircl) then 

call UPDATE(nce, k, ig, ir, z, dep, m, icl, 
ncy) 
nui = 0 
if (arr(m) .ge.dep(m)) dep(m) = arr(m) 

endif 

mlO = m - 1 
call findep (dep , mlO) 
if (dep(m) .It.dep(mlO)+0.7) then 

dep(m) = dep(mlO) + 0.7 
endif 
ircl = ir+icl*(2-jac) 

if(k.gt.2.and.arr(m-1).eq.dep(m-1).and. 
arr(m) .gt.ig.and.arr{m) .le.ircl) then 
dep (m) = arr (m) 

endif 

if(dep(m).gt.ircl) then 
call UPDATE{nce, k, ig, ir, z, dep, m, icl, 
ncy) 
nui = 0 

endif 
ret= 
errl 
******* 
subroutine PRN{arr1, dep1, arr2, dep2, arr3, 

dep3, ku, m, j, jo, nq2, nq3, nq9) 
dimension arr1{0:2000) , dep1{0:2000), 

arr2(0:2000) 
dimension dep2{0:2000), arr3(0:2000) , 

dep3 (0:2000) 
write(ku, 100) m, (m-j) , j, jo, arr1(m), 

dep1 (m), nq2, arr2 (m), dep2 (m), nq3, nq9, 
arr3 (m), dep3{m) 

100 fonnat{ 4I4, 2{lX, 2FB.1, I3), lX, 13, 
2F7.1) 

ret= 
errl 
******* 
subroutine FRINI'{arr1, dep1, arr2, dep2, arr3, 

dep3, ku, m, j, jo, nq9) 



dimension arr1(0:2000), dep1(0:2000), 
arr2(0:2000) 

dimersion dep2(0:2000) , arr3(0:2000) , 
dep3(0:2000) 

write(ku, 100) m, (m-j) , j, jo, arr1 (m) , 
dep1 (m), arr2 (m), dep2 (m), nq9, arr3 (m) , 
dep3(m) 

100 format (414, 2(lX, 2FB.1), 13, IX, 2FB.1) 
retUIIl 
end 
******* 
subroutine HEAD(j, ic1, 19i, ipt, lri, noff2, 

noff3) 
write(j, 100) icl, 19i, ipt, lri, noff2, noff3 
100 format(3x, 'C=', i3, 'sec, 'g=', i2, 

'sec, I I I 1=' I i2, 'sec, I I ' r=', i2, 
'sec, I I I off2=' I i2, 'sec, I I I off3=' r 

i2, 'sec' /) 
write(j, 200) 
200 format ( , ~ thru tUIIl *** Int #1 

***, *** Int #2 ***, 
in out 

A.time 
*** Int #3 ***'/ 
A.time D.time', 
D.time' , A.time D.time'/) 

retUIIl 

******* 
subroutine rnPUT(icl, dist, iveh, speed, nil 
dimension dist(20) , iveh(20) 
iveh(l) = int(dist(1)/20) 
iveh(2) = int(dist(2)/20) 
speed = 1B.1 
ni = 3 
retUIIl 
end 
******* 
subroutine rnrr(arr1, dep1, arr2, dep2, arr3, 

dep3, nc, ne, ng, kl, k2, k3, i, n, m) 
dimension arr1(0:2000) , dep1(0:2000) , 

arr2(0:2000) 
dimension dep2(0:2000) , arr3(0:2000) , 

dep3(0:2000) 
nc = 0 
ne = 0 
ng = 0 
kl = 0 
k2 = 0 
k3 = 0 
i = 0 
n=l 
do 100 m = 0, 2000 

arr1(m) = o. 
depl(m) = O. 
arr2(m) = O. 
dep2(m) = O. 
arr3(m) = o. 

100 dep3 (m) = o. 
retUIIl 
end 
******* 
subroutine INIT1(jo, nnn, iup, iqi2, iqi3, 

ney1, ncy2, ney3, nq2, nq3, nq9, indl, iqt, 
iqe, iqea, iqti, nqst) 

jo = 0 
nnn = 0 
iup = 0 
iqi2 = 0 
iqi3 = 0 
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ney1 = 1 
ney2 = 1 
ncy3 = 1 
nq2 = 0 
nq3 = 0 
nq9 = 0 
indl = 0 
iqt = 0 
iqe = 0 
iqea = 0 
iqti = 0 
nqst = 0 
retUIIl 
end 
******* 
subroutine INIT2 (nii, isp, iqs, nqs, niq, dtiq, 

nua, dtua, nux, dtux) 
nii = 0 
isp = 1 
iqs = 0 
nqs = 0 
niq = 0 
dtiq = O. 
rma = 0 
dtua = O. 
nux = 0 
dtux = O. 

retUIIl 
end 
******* 
subroutine S1GNAL(j1, speed, icl, ni, ir, ig, 

noff, 19i) 
dimension ir(20), ig(20), noff(20) 
ir(l) = 0 
ig(l) = ic1 - 19i 
ir1 = ir(l) 
ig1 = ig(l) 
do 100 n = 1, ni-1 

ir(n+1) = ir(l) + noff(n+1) 
ig(n+1) = ig(l) + noff(n+1) 

100 continue 
if(j1.eq.3.or.j1.eq.4) then 

ir(l) = ir(ni) 
ig(l) = ig(ni) 
if(ir(l).gt.O) then 

ig(l) = ig(l) - icl 
ir(l) = ir(l) - icl 

endif 
ir(2) = ir(2) 
ig(2) = ig(2) 
ir(3) = irl 
ig(3) = ig1 

endif 
return 
end 
******* 
subroutine S1GNAl(jc, ni, ir, ig, ir1, ig1) 
dimension ir(20), ig(20), irl(20) , igl(20) 
if(jc.eq.1) then 
do 100 n = 1, ni 

ir1(n) = ir(n) 
ig1 (n) = ig (n) 

100 continue 
else 
do 200 n = 1, ni 

ir1(n) = ir(4-n) 
ig1(n) = ig(4-n) 

200 continue 



endif 
return 
errl 
******* 
subroutine CTIME(kc, ig, ir, noff, 19i, icl, 

ip, jp) 
dimension ir(20), ig(20), noff(20) 

ig(2) = noff(kc) 
if(ig(2) .ge.icl) ig(2) = ig(2) - icl 
ir(2) = ig(2) + 19i 
ig(l) = ig(2) - ip 
ir(l) = ir(2) - ip 
ig(3) = ig(l) + jp 
ir(3) = ir(l) + jp 

return 
errl 
******* 
subroutine SIGADJ(ir, ig, lri, 19i, icl, dist, 

speed, jac, kc, carrr, jdum, jvar) 
dirner$ion ir(20), ig(20), dist(20) , 

carrr(0:500) 
rlo = 0.0 
if (jvar.eq.1) then 
call rspeed(jdum, rlo, speed, icx) 
else 

speed = 30.9 
endif 
wid = 40. 
if(jac.eq.2) wid = 60. 
if(ig(1)+lgi.lt.0.or.jac.eq.2.and.ir(1).le.7.2) 

then 
ir(l) = ir(l) + icl 
ig(l) = ig(l) + icl 

endif 
al = 7.2 
if(jac.eq.1) a1 = lri + 2.04 
if(kc.eq.1) then 

a1 = ig(l) + 2.04 
if(al.lt.7.2) a1 = 7.2 

endif 
arr2f = a1 + (dist(l)+wid)/speed 
irc12 = ir(2) - icl 
if(jac.eq.1) irc12 = ir(2) 
if(kc.eq.1) irc12 = ig(2) 

if(arr2f.gt.ig(2)+lgi) then 
ir(2) = ir(2) + icl 
ig(2) = ig(2) + icl 

elseif(arr2f.lt.ircI2) then 
ir(2) = ir(2) - icl 
ig(2) = ig(2) - icl 

endif 

if(arr2f.lt.ig(2» dep2f = ig(2) + 2.04 
if(arr2f.ge.ig(2» dep2f = arr2f 
arr3f = dep2f + (dist(2)+wid)/speed 
ircl3 = ir(3) - icl 
if(jac.eq.1) irc13 = ir(3) 

if(arr3f.gt.ig(3)+lgi) then 
ig(3) = ig(3) + icl 
ir(3) = ir(3) + icl 

elseif(arr3f.lt.ircI3) then 
ig(3) = ig(3) - icl 
ir(3) = ir(3) - icl 

endif 
if(jac.eq.2.and.ig(3) .gt.carrr(l)+icl) then 

ig(3) = ig(3) - icl 
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ir(3) = ir(3) - icl 
endif 
return 
errl 
******* 
subroutine UPDATE(nce, k, ig, ir, z, dep, m, 

icL ncy) 
dimension z(0:100), dep(0:2000), zsut(0:100) 

nee = 0 
k=l 
ig = ig + icl 
ir = ir + icl 
call DPHDWY(z, zsut) 
dep(m) = z(k) + ig 
ncy =ncy + 1 

return 
errl 
******* 
subroutine UPDAT1 (nux, niq, nua) 

nux = 0 
niq = 0 
nua = 0 

return 
errl 
******* 
subroutine PRNQS(ku, nint, icl, 19i, jiq, qs, 

jncy, jiqs, qsi, jnrqs, rqs, prqs, pqs, 
pqsn, ptqs, ismt, smtj, rrult) 

dimension qs (80), qsi (80), rqs (80) 
if (rrult.eq.0) then 

srrp:i = smtj - ismt 
write(ku, Ill) nint 

III fODmat(/' **** QS due to thru traffic at 
Int.#', i2, '****'1) 
write(ku, 113) ismt 

113 fODmat ( , Simulation starts at t =', i4, 
sec') 
write(ku, 115) smtj 

115 fonnat ( , Simulation ends at t =', f6. 0, ' 
sec'l) 
write(ku, 117) jncy 

117 fODmat(2x, 'No. of cycle:', i3/) 

do 100 iq = 1, jiq 
write(ku, 110) iq, qs(iq) 

110 fODmat(i8, 8x, f8.1) 
100 continue 

if(jiq.eq.O) then 
write(ku, 120) jiq 

120 fODmat(2x, 'No. of QSi-ful1:', i3/) 
else 

call CNNQS(ismt, smtj, qs, jiq) 
write(ku, 120) jiq 

endif 

do 200 jq = 1, jiqs 
write(ku, 210) jq, qsi(jq) 

210 fODmat(i8, 8x, f8.1) 
200 continue 

if(jiqs.eq.O) then 
write(ku, 220) jiqs 

220 fODmat(2x, 'No. of QSi-n.full:', i3/) 

c 

else 
call CNNQS (ismt, smtj, qsi, jiqs) 
write(ku, 220) jiqs 

endif 

do 300 ia = 1, jnrqs 



write(ku, 310) ia, rqs(ia) 
310 format (i8, 8x, f8.1) 
300 continue 

if(jnrqs.eq.O) then 
write(ku, 320) jnrqs 

320 format (2x, 'NO. of QS-full/n.full:', 
i3/) 
else 

call c:NN;lS(ismt, smtj, rqs, jnrqs) 
write(ku, 320) jnrqs 

endif 
endif 

if (rrult.eq.1) then 
if(jiq.ne.O) then 
call c:NN;lS(ismt, smtj, qs, jiq) 

endif 
if(jiqs.ne.O) then 

call c:NN;lS(ismt, smtj, qsi, jiqs) 
endif 
if (jnrqs.ne.0) then 

call c:NN;lS (ismt, smtj, rqs, jnrqs) 
endif 

endif 

J:ncy = jncy 
prqs = jnrqs/J:ncy 
pqs = jiq/J:ncy 
pqsn = jiqs/J:ncy 
jtotal = jiq + jiqs + jnrqs 
ptqs = jtotal/J:ncy 

if (rrult.eq. 0) then 
write(ku, 340) prqs 

340 format (' No.of QS-f/n. f per cycle: ' , 
f5.2, ' I cycle' I) 
write(ku, 360) jtotal 

360 format (2x, 'No. of QS(i)-total:', i3/) 
write(ku, 380) ptqs 

380 format ( , No.of QS(i)-total per cycle:', 
f5.2, ' I cycle' I) 
write(ku, 460) srrpd. 

460 format (2x, 'Sirrulation Period: " f6.0, ' 
sec'/) 

endif 
retUJ:Il 
erl 
******* 
subroutine c:NN;lS(ismt, smtj, wqs, j=qs) 
dimension v.qs (80) 
=qs = 0 
do 100 ii = 1, j=qs 

if(wqs(ii) .gt.ismt.and.wqs(ii).lt.smtj) then 
=qs==qs+1 

endif 
100 continue 
j=qs = =qs 
retUJ:Il 
erl 
******* 
subroutine PRN:;!sr(ku, nint, jiqt, qst, jiqti, 

qsti, jncy, jnrqst, rqst, prqst, pqst, 
pqstn, ptqst, ismt, smtj, rrult) . 

dimension qst(80) , qsti(80), rqst(80) 
if (rrult.eq. 0) then 

write(ku, 111) nint 
111 format (I , **** QS due to tUJ:Il-in traffic 

at Int. #', i2, '****'/) 
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write(ku, 117) jncy 
117 format (2x, 'NO. of cycle:', i3/) 

do 100 iq = 1, jiqt 
write(ku, 110) iq, qst(iq) 

110 format (i8, 8x, f8.1) 
100 continue 

if(jiqt.eq.O) then 
write(ku, 120) jiqt 

120 format(2x, 'NO. of QSi-full:', i3/) 
else 

call c:NN;lS(ismt, smtj, qst, jiqt) 
write(ku, 120) jiqt 

endif 

do 200 ia = 1, jiqti 
write(ku, 210) ia, qsti(ia) 

210 format (i8, 8x, f8.1) 
200 continue 

if(jiqti.eq.O) then 
write(ku, 220) jiqti 

220 format(2x, 'NO. of QSi-n.full:', i3/) 
else 

call c:NN;lS(ismt, smtj, qsti, jiqti) 
write(ku, 220) jiqti 

endif 

do 300 iat = 1, jnrqst 
write(ku, 310) iat, rqst(iat) 

310 format (i8, 8x, f8.1) 
300 continue 

if (jnrqst.eq.O) then 
write(ku, 320) jnrqst 

320 format (2x, 'NO. of QS-ful1/n.full:', 
i3/) 
else 

call c:NN;lS(ismt, smtj, rqst, jnrqst) 
write(ku, 320) jnrqst 

endif 
endif 

if (rrult.eq.1) then 
if(jiqt.ne.O) then 

call c:NN;lS(ismt, smtj, qst, jiqt) 
endif 
if (jiqti.ne.O) then 

call c:NN;lS (ismt, smtj, qsti, j iqti) 
endif 
if (jnrqst.ne.O) then 

call rnN;lS (ismt, smtj, rqst, jnrqst) 
endif 

endif 

J:ncy = jncy 
prqst = jnrqst/J:ncy 
pqst = j iqt/J:ncy 
pqstn = jiqti/J:ncy 
jtotal = jiqt + jiqti + jnrqst 
ptqst = jtotal/l:ncy 

if (rrult.eq. 0) then 
write(ku, 340) prqst 

340 format ( , NO.of QS-f/n.f per cycle: " 
f5.2, ' I cyc1e'/) 
write(ku, 360) jtotal 

360 format (2x, 'No. of QS(i)-total:', i3/) 
write(ku, 380) ptqst 



380 foma.t (' No.of QS(i) -total per cycle: ' , 
f5.2, ' I cycle' I) 

a:Jdif 
retUIn 
srl 
******* 
subroutine PRN:)P1 (ku, jc, In, incre, ioffl, 

ioff2, joff1, joff2, pt) 
dimension pt(0:15, 0:15) 
if(jc.eq.1) then 

write(ku, 10) In 
10 foma.t(/4X, 'arterial lane no.', ill) 
elseif(jc.eq.2) then 

write (ku, 20) In 
20 foma.t(!4X, 'cross street no.', ill) 
elseif(jc.eq.3) then 

write(ku, 30) 
30 foma.t(/4X, 'arterial total'/) 
elseif(jc.eq.4) then 

write(ku, 40) 
40 foma.t(/4X, 'cross street total'/) 
elseif(jc.eq.5) then 

write(ku, 50) 
50 foma.t (/4X, 'N:l.of QS per cycle: Total' I) 
elseif(jc.eq.6) then 

write(ku, 60) 
60 foma.t (/4X, 'Simulation Pericx:l.: Total' I) 
a:Jdif 
write(ku, 200) (jp*incre, jp = joff1, joff2) 
200 foma.t(4x, 'off3:', i2, 14 (3x, i3» 
write(ku, 300) 
300 foma.t(2x, 'off2') 
do 500 ip = ioff1, ioff2 

if(jc.ne.6) then 
write(ku, 400) ip*incre, (pt(ip, jp), 

jp:joff1, joff2) 
400 foma.t(3x, i3, 15f6.2) 

else 
write(ku, 410) ip*incre, (pt (ip, jp), 

jp:joff1, joff2) 
410 foma.t(3x, i3, 15f6.0) 

a:Jdif 
500 continue 
retUIn 
srl 
******* 
subroutine PRN:)P2 (ku, In, incre, ioffl, ioff2, 

joff1, joff2, mt) 
dimension mt(0:15, 0:15) 
if(ln.eq.99) then 
write(ku, 100) 
100 foma.t(/4X, 'No. of vehicles (wanrup)' I) 
go to 15 
a:Jdif 
write(ku, 10) In 
10 foma.t(!4X, 'lane no. 'i2/) 
15 write(ku, 20) (jp*incre, jp = joffl, joff2) 
20 foma.t(4x, 'o~f3:', i2, 14 (3x, i3» 
write(ku, 30) 
30 foma.t(2x, 'off2') 
do 50 ip = ioff1, ioff2 

write(ku, 40) ip*incre, (mt(ip, jp), jp = 
joffl, joff2) 

40 foma.t(3x, i3, 15i6) 
50 continue 
retUIn 
srl 
******* 
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subroutine rspeed(jdum, rIo, speed, icx) 
dimension m(100), vnor(100) 
idum = jdum - 100 
jdum = jdum - 100 
if(rlo.gt.0.001) then 

s = 2.57 
else 

xJ:er = 30.9 
s = 3.81 

a:Jdif 
ni = 1 
nj = 1 

call rannum (idum, m, nil 
call noma.l (m, vnor, nj, icx) 

if(rlo.gt.0.001) then 
speed = s*vnor(l) + 23.365 - 9.0025*rlo 

else 
speed = s*vnor(l) + xJ:er 

a:Jdif 

retUIn 
srl 
******* 
subroutine nordev(jdum, dptw", icx) 
dimension m(100), vnor(100), hdI-.>y(100) , 

dpqy(0:60) 
idum = jdum - 100 
jdum = jdum - 100 
s = 0.43 
ni = 100 
nj = 60 
dptw"(O) = O. 
call rannum (idum, m, ni) 
call noma.l (m, vnor, nj, icx) 
do11j=1. nj 
if(j.eq.1) xJ:er = 2.04 
if(j.eq.2) xJ:er = 2.46 
if(j.eq.3) xJ:er = 2.12 
if(j.ge.4) xJ:er = 1.82 
hdwy(j) = s*vnor(j) + xJ:er 
dptw"(j) = dptw"(j-1) + hdI-.>y(j) 
11 continue 
retUIn 
srl 
******* 
subroutine rannum(idum, m, nil 
dimension r(97), m(100) 
parameter (rol=2592 00 , ia1=7141, ic1=54773, 

nn1=1./rol) 
parameter (m2=134456, ia2=8121, ic2=28411, 

nn2=1./m2) 
parameter (m3=243000, ia3=4561, ic3=51349) 
data iff 101 
do 10 i = 1. ni 
if (idum.lt.O.or.iff.eq.O) then 

iff = 1 
ix1 = rnod(ic1-idum, rol) 
ix1 = rnod{ial *ix1+ic1, rol) 
ix2 = rnod{ixl, m2) 
ix1 = rnod{ial *ixl+ic1, rol) 
ix3 = rnod(ixl, m3) 
do 11 j = 1, 97 

ixl = rnod(ia1*ixl+ic1, rol) 
ix2 = rnod(ia2*ix2+ic2, m2) 
r(j) = (float(ixl)+float(ix2)*nn2)*nn1 
11 continue 



idum = 1 
endif 
ixl = m::x:l.(ial *ixl+icl, rol) 
ix2 = m::x:l.(ia2*ix2+ic2, m2) 
ix3 = m::x:l.(ia3*ix3+ic3, m3) 

j = 1 + (97*ix3)/m3 
if (j.gt.97.or.j.lt.l) pause 'stop' 
=(i) = r(j) 
r(j) = (float(ix1)+float(ix2)*rm2)*rml 
10 continue 
retUITl 
arl 
******* 
subroutine no:t:m3.1 (=, vnor, nj, i=) 
dimension =(100), vnor(100) 
data iset/OI 
i = 0 
iov = 0 

do 50 k = 1, nj 
vnor(k) = 0.0 
50 continue 

do 100 j = 1, nj 
if (iset.eq.O) then 

i = i + 2 
10 v1 = 2.*=(i-1) - 1. 

v2 = 2.*=(i) - 1. 
r = v1**2 + v2**2 
if (r.ge.l) then 
i = i + 2 
if(i.gt.100) then 

i = 0 
iov = 1 
go to 100 

endif 
go to 10 
endif 
fac = sqrt(-2.*log(r)/r) 
gset = v1*fac 
gasdev = v2*fac 
jj = j 
if (iov.eq.1) jj = JJ - 1 
vnor(jj) = gasdev 
iset = 1 

else 
gasdev = gset 
jj = j 
if (iov.eq.1) jj = JJ - 1 
vnor(jj) = gasdev 
iset = 0 

endif 
100 continue 
retUITl 
arl 
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