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model o simulate the behayior of a group of vehicles progressing through a
series of signalized intersections. The British concept of i.ntersecfion opera-~
tion was used for processing traffic through each signalized intersection. The
processing of traffic between intersections was achieved in the model by rela-
ting traffic dispersion to site-related tt'aveltimé parameters. The mean and
standard deviation of traveltime distributions were related through regression
equations to signal spacings and signal offsets for a given level of traffic |

volume,

Two specific models were developed to simulate fraffic conditions at the
study sites. The statistical agreement between simulated and observed queue
length distributions was established, thug revealing the models o be adequate

representations of traffic behavior through the intersections simulated.

7.2 Future Research Recommendations

As a result of this completed investigation of platoon dispersion charac-
teristics of traffic traveling through signalized intersections, the following
recommendations for future research are made:

1. It is recommended that the model be applied fo the study of other
one-way signalized arterials having different signal spacings and
offsets than the sites analyzed in this study.

2. It is recommended that additional regression equatioﬁs be generated
relating traveltime parameters to signal spacings and signal offsets
for a variety of fraffic volume levels, Comparisons should be made

between off-peak and peak hour traffic conditions.
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It is recommended that a comprehensive sehsitivity analysis of all
variables incorporated in the model be conducted in order to
‘precisely identify the effect of a change of one todel variable on

model output.
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DERIVATION OF TEST STATISTIC USED IN TESTING FOR LANE EFFECT
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SUMMIT STREET SIMULATION MODEL

INTERSECTION 1 IS MAYNARD AVENUE
INTERSECTION 2. IS_LANE AVENUE . .. .. .
INTERSECTION 3 IS 17TH AVENUE

INTERSECTION 5 IS 12TH AVEMUE
INTERSECTION 7 IS 11TH AVENUE
ANTERSECTION & IS ITH AVENUE.. . _
INTERSECTION 9 1S 5TH AVENUE

BASIC TIME UNIT IS 0.10 SEC

oMo 3 b b o B M 4 BB oI

RANDOM NUMBER SEQUENCE 5

STMULATION OF SUMMIY STREET . . ___ . .. ..

INTERSECTION. 4 IS 15T AVENUE ... . ... .. ...

INTERSECTION 6. 1S CHITTENDEN AVENUE ...

- RMULT. . 9511413,15417419921423425... ...
SIMULATE

* BLOCK DEFINITION CARDS. SIGNAL TIMING
GENERATE resl

GREN1 ADVANCE L4985 .
PREEMPT INTLIL
ADVANCE. . 255 . .

RETURN INTLL
TABULATE 2. e -
TRANSFER + GREN1 BEGIN

INTERSECTIDN

25.5 SECS OF EFF RED
END OF PREEMPT STATE

CENTER LENGTH OF QUELL IN TABLE 2
NEW GREEN

SIMULATION OF INTERSECTIONS 13 24 34 4y 55 62,75 8s G. ... . ...

1.

49.5 SECS OF EFF GREEN

* BLOCK DEFINITION CARDS SIGMAL TIMING INTERSECTIAN 2

GENERATE . yp9l_ . o el
ADVANCE 420
GRENZ2 ADVANCE 450 ..ol

PREEMPT INT21
ADVANCE . . 300.. ...
RETURN INTZ21
- TABULATE .. 4 . ..o ...
TRANSFER + GRENZ BEGIN

b
=

GENERATE . a9l o
ADVANCE 715

- GREN3 ADVANCE. ... _380
PREEMPT INT31

v —— BBVANCE 370 — e 3 f2Q SECS OF EEF RED
: END OF PREEMPT STATE

v ENTER LENGTH OF QUE31 IN TABIE 6

RETURN INT31
ceeee . JABULATE 6
SPLIT 1+ TERM

TRAMSFFR + GRENZ

30.0 SECS OF EEF RED
END OF PREFMPT STATE

42,0 SEC GEFSET, INTL TO INT2
45.0 SECS. OF EFF . GREEN .

* BLOCK DEFINITION CARDS SIGNAL TIMING INTERSECTION 3

71.5 SEC OFFSET, INT1 TO INT3
38.0.SECS _OF_FEE_GREEN_ . _ ..

ENTER LENGTH. OF. QUE21_IN TABLE 4. .. .. ._
NEW GREEN

BEGIN _NMEW GRFEEN

'TERM  TERMINATE 1

3

¥

-

* BLOCK DEFINITION CARDS STIGNAL TINING INTERSECTION 4
e GENERATE . _4s] e




SIGHMAL TIMING

SIGNAL TIMING

SIGNAL TIMING

. ADVANCE 75
GREN4 ADVANCE 470 -
PREEMPT INT&1
ADVANCE 280
RETURN JINTEL
TABULATE 8
TRANSFER s GREN&
& .
% BLOCK.DEFINITIDN CARDS
GEMERATE 112l
) LDVANCE 350
GRENS ADVANCE 495
PREEMPT "INT51
ADVANCE 255
RETURN INTS1
TARULATE 10
TRAMSFER + GRENS
# BLLOCK DEFINITION CARDS
, GEMERATE IXER!
. ADVAMNCE 475
| GRENS6 ADVANCE 410
PREEMPT INTGL
: ADVAMNCE 340
: RETURN INTEL
i TABULATE 12
TRANSFER sGRENG
% BLOCK DEFIMITION CARDS
GENERATE 1ol
© ADVANCE 475
GRENT ADVANCE 410
PREEMPT INTT1
ADVANCE 340
RETURN INT71
TABULATE 14
TRANSFER s GRENT
¥ BLOCK DEFIMITION CARDS
GEMERATE 111l
AOVANCE 85..
GRENS ADVANCE 410
e o PREEMPT . . _INTIBY . ... .._
ADVANCE 340
RETURN .. INT81. .
TABULATE 16
. JRANSEER _..
% BLOCK DEFINITION.CARDS .
GENERATE 1eel
CADVANCE 375
GRENS ADVANCE 335
PREEMPT. INTOL

SIGNAL TIMING

AGRENE
SIGNAL TIMINE. .

07.+5 SEC DOFFSET»

INT1 TO. INT4

47.0 SECS OF EFF GREEN

28.0 SECS OF EFF RED

END OF PREEMPT

STATE

199

ENTER LENGTH OF QUE4L IN TABLE 8

BEGIN MNEW GREEN

25.0 SEC OFFSET,

25.

CINTERSECTION 5

INTL TO.INTS

49,5 SECS OF EFF GREEN

5 SECS DF EFF RED

END.OF PREEMPT STATE

ENTER LENGTH NOF OQUES1 IN TABLE 10
BEGIN NEU GREEN

£7.5 SEC OFFSET,

IMTERSECTION 6

INTL TO INT6

41.0 SECS OF EFF GREEN

34.0 SECS OF EFF RED
END OF PREEMPT STATE

EMNTER

BEGIN NEW GREEN

4745 SEC OFFSET

LENGTH 0F QUESL IN

CINTERSECTICON 7

IMT1 TQ INT7?

41,0 SECS OF EFF GREEN

34,0 SECS OF EFF RED
END OF PREEMPT STATE

ENTER LEMGTH OF NQUETL IN TABLE 14

BEGIN NEI GREEN

08.5 SEC OFFSET,
41.0 SELS OF EFF

34,0 SECS OF EFF

v wn. END. OF PREEMPI.STATE .. .. ,
ENTER LENGTH 0OF QOUESY IN TABLE 16

NEW GREEN ... ..

BEGIN

3745 SEC QOFFSET.

33,5 SECS OF EFE

INTERSECTION 9. . ..

INTERSECTICN 8

INTL TO INTE
GREEN

RED

IMTL TO INT9
GREEN

TABLE 12



ADVANCE
RETURN
TABULATE
TRANSFER

FUNCTICON 1 HAS

1 FUNCTION
«000 1 022
604 7 $HC4
« 854 13 «899
« 955 20 « 966
«893 30 « 996
* FUNCTION 2 HAS

e FUNCTION
<000 35.86 .009
218 41 « 38C
<690 47 - 752

FUNCTION 3 HAS

3 FUNCTION
« 000 27.33 046
360 22 + 459
«803 39 «871
“ FUNCTIOM 4 HAS

4 FUMCTION
«000 10.17 4099
696 16 + 815
* FUNCTICM 5 HAS

5 FUNCTEDN
«000 1%9.56 ,036
s 442 25 «523

S «S30 21 1.00
* FUMCTION 6 HAS

6 FUNCTION
Q00 €£,22 4122
«922 12 1.00

,
"

% FUNCTION 7 HAS

-

« 000 5.30 117

2933 11 . 1.00
® FUNCTION & HAS.
8 FUNCT 10N
+C0Q  2£,90 ,007 .
« 342 34 «409

Ta44 40 «811

415
INTQ]
18

1 GRENG

41.5 SECS NF EFF RED
END OF PREEMPT STATE
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ENTER LEMGTH CF QUES1 IN TABLELS

BEGIN ME# GREEN

MEAN OF 1 VEK PER &.6¢ SECS

RN4,C26
2 « 201
8 . 729
14 .925
21 .€70
34
MEAN = 43,93
RM5.CLR
36 071
42 YA
48 .814
MEAN = 34.60
RNZ24Clé
28 W115
34 ¥ 3
40 « 940
MEAN = 14,36
RN3,C10
11 .218
17 .1934
FEAN = 25,71
RiGyCl4
20 117
26 605
31.86
MEAM =  ¢,3¢
RiME,C8
1 283,
12.49
MEAN = 8,17

6 «296
clle04
MEAN = 36.36.

RNT7,C17

29 . .QT4

35 476
N SR -

. FUNCTION _ RN6:CE. ... ...

EMPIRICAL HEADWAY DISTRIRUTICN

« 549
« 847
+951
« 289

256
L6285
1.00

«321
« T34

576

361
« 849

4e31 SECS . .. . ..

275
«677

3 $373 4 451 5
e .78C 10 L799 1)

15 $ G40 17 .948 18

22 «981 23 «985 25
SECSs STD DEV = 4.66 SECS

37 .133 38 .194 39

&3 L5046 44 JEB6 45

49 876 50 .938 51
SECSy STD NEV = 4,20 SECS

29 + 184 30 .252 3]

35 56 26 V665 32

41 1.00 41,87

SECSy STD DEV = 2,42 SECS

12 «338 13 S4BT 14

lg 1.00 18155

SECS, STD DEV = 3,55 SECS

21 .1¢2 22 <280 23

27 686 28 767 79
SECS, STD NEY = 1,81 SECS

8 A4 9 602 10
SECS, STD-DEY = 1.66 SECS

7 470 8 Jeds o T
SECSs _SID_DEY. =

30 141 31 . ,208 32

36 543 37 610 38

42 . JS45. 43 1e00 . 43,82,

12
19
26

40
46
52

38

15

24
30

39
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[
L]
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At
3

S
B

FURCTION © HAS MEAM = 24,86 SECSy STD DEV

Ej

coo
429
Q26

SLO1l
FAS1]

TTT12

S1.021
Faszl

TTTZ2

SL031
FASZ21

TTT34

SLC4
FAS4]

TTT45

1€.832
24
a0

FUMCT IOM

GENERATE
CUEDE
SETZE
ASSIGN
ASSIGN
ASSTGN
TEST L
TRANSFER
ADVANCE
RELELSE
DEPART
EOVANCE
DUEUE
SETZE
LSS IGM
£SSIGH
ASSIGN
TEST L
TRANSFER
ADVARCE
RELEASE
PEPART
ADVANCE
CUBUE
SE17E
£SSTGN
ASSIGN
£SSIGN
TEST L
TRANSFER
ADVAMCE
RELEASE
DEPART
ADYANCE
QUEUE
SEIZE
ASS IGN
ASSTGN
ASSIGH
TEST L

TRAMSFER -

ADVAMCE
RELEASE
DEPART

ADVANCE

0L
512
1.C0

Rid8,C1e

1¢ «GCT
25 +5G3

30.80

104 FN]
CURLL
INTL1
1.,H8SL0O01

1+4M8TTTL2

1+4021
P1.,81

SIMeFAST11ELOLE

21

IeTll
TS

10, FAM2
auszy
721
2yMESLNZY

2+ METTT2Z

244031
P2+62

SIMyFAS21.5LD21

21

InT21
CUE21L
10+FR3
QiIE3]
INT3:

3P ME5L03A]

34, HSTTT34

34,041
P3,24

SIMyFASZ],S5L031

21

INT31
QUE3 L

104 FNg
AUE&]
INT4]
44MESL04T

44  NETTT4S

G+405]

P&ya2 o
SIM,FAS41 s SL

21
INT4]

OUE4]

104+FNE

JOIN OUEUE AT INMT4,

ALLOYARLE OQUENE

201

= 3.48 SECS
180 21 202 22 «346 22
677 27 760 28 843 29

GEMERATE EFPIRICAL ARRIVALS, LANE 1
JOTM CUEUE AT IMT1, LAME 1

OBRTATM FACILITY 1 MHEM FREE, LANE 1

ALLOWARLE DLEUE = 8] VEHS

SATURATIOM FLOM = 2.1 SECS PER WEH
FREE FACILITY- 1 FOR MEXT ARRIVAL,LANEL
LEAVE DUEUE AT INT1,LAME 1
TRAVELTIFELIMTY TC IMT2

JOTi QORUE AT IMTZ2, LANE 3

NRTATHM FACILITY 2 WHEN FREE, LANE 1

ALLDVABLE CUERE = &2 VEHS

SATURATINMN FLAM = 2,1 SFCS PER VEH
FREE FACILITY 2 FOR MEXT ARRIVAL,LANE]
LEAVE QCUENE AT IMTZ241ANME 1
TRAVELTIHE,INTZ TN JIMT3

JOIM QURENE AT INT3, LAME 3

OBTAIM FACILITY 3 WHEN FRER, LANE 1

ALLOYABLE QUEUE = P4 VEHS

SATURATION FLOW = 2.1 SECS PER VEH
FREE FACILITY 3 EOR NEYT ARRIVAL yLAME]
LEAVE NUELE AT INT3,LANE 1
TRAVELTIME,INTZ TC INT4

LANE 1

PRTAIN FACILITY & MWHEN FREE, LAME 1

42 VEHS

SATURATIOM FLOW = 2.1 SFCS PER VEH
FREE FACILITY 4 FOR MEXT ARRIVAL,LAMNE1L
LEAVE QUREUE AT INT&,LANE 1
TRAVELTIME, INT4 TO INT5



- 202

e QUEUE QUEST —-aO0IN QUFUE AT TNTS, | ANE 1 —
SEIZE INTS1 OBTAIN FACILITY 5 VHEN FREE, LANE 1
e ASSIGN Sad$S1.051 ——— . e
ASSIGN 5+,H$TTTS 6
e ARSIGN 544061 e e e d o Cm el e — e
TEST L P5,15 ALLOWABLE QUEUE = 15 VEHS .
— o JRANSFER | SIMGFASS1SLOBL . s e e
SLO51 ADVANCE 21 SATURATION FLOW = 2.1 SECS PER VEH
CASSY RELEASE ___INTSY ... _____ FREE EACILITY 5 _FOR_MEXT ARRIVAL .l ANE1_
DEPART QUES] LEAVE CUEUE AT INTS,LANE 1
TTT56 ADVANCE. . 1QsEN& ... . .. _TRAVELTIME.INTS JO INT&. . .. .. ...
QUEUE QUES] JOIN QUELE AT INMNT&, LANE 1
cee SEUZE. _ INTGL .. . . ... OBTAIN_FACILITY & WHEN. FREE, LANE 1_. _
ASSTIGN 6,WESL06]
ASSIGN 6+ aWSTTTOT . . o e e
ASSIGN 6+,071
- LIEST L P6513 — ALLOWABLE QUEUE = 13 VEHS . ... .. ...

TRANSFER SIMyFASEL,SLDGT
SLO6Y ADVANCE . .21 . __ . ____ SATURATION FLOW_=.2,% SECS. PER VEH. _ _

FAS61 RELEASE INT6] FREE FACILITY & FOR MEXT ARRIVAL.LANEL
.. DEPART QUE6L_ . .. . . _LEAVE QUEUE AT INT6,LANE L1 ... -
TT¥67 ADVANCE 10,FNY TRAVELTIME, INTS TO INTYT
... QUEUE L WBUETLL L Lo 0 LJOIN QUEUE. AT INT6, LANE M. .. . .
SEIZE INTY7Y OBTAIN FACIELITY 7 WHEN FREE, LANE 1
— .. ASSIGN._. . Z.M¥8SL071.. @ . .._.. ce- . S -
ASSIGN T+yWSTTTT8
. ASSIGN ke Q81 L L ‘ - -
TEST L P74+66 ALLOVABLE OUERUE = 66 VEHS
. . .TRANSFER .. SIM,EASTY.SLOTL. . .. .. ... . . . e
SLOT71 ADVANCE 21 SATURATIOM FLOW = 2.1 SECS PER VEH
EASTL RELEASE _ JINTIY. ... ... FEREE FACILITY. 7. FOR NEXT ARRIVALsLANEL.
DEPART QUET1 LEAVE QUEUE AT IMTT.LANE 1
TTT78 ADVANCE CLOsFN8 0 . TRAVELTIMELINTT TO INTS . S
QUEUE QUESBL JOIN QUEUE AT INT8, LAME 1
SELZE. . . INT81._ . ...... . CBTAIN EACILITY 8§ WHEN FREE. LANE I .. __
ASSIGN 8yWESLOBI
. . ASSIGN, B+sW3TTTHY: . U S
ASSIGN 8+,091
- e TEST L P8y45 . . ALLDWABLE QUEUE = 45 VEHS . .. . .

TRANSFER SIMy,FASEL1,S5L081
SLOBL ADVANCE. .. _21._.__ . ____ . _SATURATION FLOW = 2.1 SECS PER VEH ._ . __

_FASB1 RELEASE INTB1 FREE FACILITY 8 FOR NEXT ARRIVAL,LANE1
cmemw BEPART 0 QUEBY..o .. LEAVE QUEUE AT IMTS IANE L._ . . _ .
TTT89 ADVANCE 10,FNG TRAVELTIME,INT8 TO INTQ
QUEUE _ LAUESY L LLCJDIN QUEUE AT INTOQ.. LANE. L . .
SEIZE INT91 OBTAIN FACILITY 9 WHEN FREE, LANE 1
e e o JTRANSFER. | SIMaBEASOTaSEOOL ot ot o s e e e e
SLO9)1 ADVANCE 21 SATURATION FLOW = 2.1 SECS PER-VEH
FAS91 RELEASE . INTQY . EREF EACILTITY 9 EOR NEXT ARRIVAL,LANEL.
DEPART QUESL LEAVE OUEUE AT INTO,LANE 1
e - - TABULATE 19 _  _ ENTER SYSTEM TIME IN TABLE 19 .o o ..
TERMINATE REMOVE VEH FROM SYSTEM
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* ——— - - . s s a s n N i | e £ 8 ¢ 8 ——_ AL gt § i Sttt

* TABLE DEFINITION CARDS

1 _QTABLE. ___ OUE11,0:50,20 _ DISL.OF TIME SPENT IN OUELL _ .
2 TABLE O$QUELL,0,1420 DIST OF OUEUE LENGTHS, QUELL

3 ____OTABLE _ __QUE21,0,250,20 . 0IST.QE_TIME SPENT IN QUE2) ____ .. ...
4 TABLE O0$0UE21,051,20 DIST OF QUEUE LENGTHS, QUE21

5. . QTABLE __ _ OUE31,0,50.20  _DIST OF TIME SPEMT IN QUE31 _ . ... ._.
6 TABLE 0$QUE31,0,1,20 DIST OF QUEUE LENGTHS, QUE31

7 . QTABLE _ QUE41.0.50.20 _DIST QOF TIME SPENT IN QUF4Y . . ___
8 TABLE 0$0UE41,0+1,20 DIST OF OUEUE LENGTHS, OUE41

9 QTA&LE_wm__QuEEl¢Q4SQLZQ__.DISI.DF_ILMEﬂﬁRENI_IN.Quﬁil-_m..m____m
10 TABLE O0$0QUESL,0,41,20 DIST OF QUEUE LENGTHS, QUES!

11 . QIABLE . . QUE61s0:50:20 _DIST OF TIME_SPENT IN QUE6L ... .
12 TABLE 0$0UE61,0,1,20 DIST OF QUEUE LENGTHS, QUE61
l3wuw.QIAQLEuwwmuguﬁlllgiﬁglzg___DLSINQEWIIME_§£ENI_JNMQQEJLMu»wﬁﬂmﬂn__
14 TABLE O$QUE71,0,1,20 DIST OF QUEUE LENGTHS, QUE 71

15 __OTABLE _ OUEB1+0,50,20 . DIST QF TIME SPENTY IN QUEBL . . _ __
16 TABLE 0$QUE8B1,0,1,20 DIST OF. QUEUE LENGTHS, QUES1

A1 OTABLE . _OUE91:0.50,20 _ DIST OF TIME SPENT IN QUEQL __ . ___ __
18 TABLE O0$QUE91,0,1,20 DIST OF QUEUF LENGTHS, QUES9}

19 TABLE. . M1,2000,100,30  DIST QF TIME SPENT IN SYSTEM |
* CONTROL CARD

CSTART. 24 _ ... .SIMULATE 24 CYCLES. . .. .. ... ...
END :
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NORTH FOURTH STREET SIMULATION MODEL

SIMUATION OF NORTH FQURTH STREET

i

SIMULATION OF INTERSECTIONS 1.

23 39 49 5, 6y Ty 8y 9

E)
H

INTERSECTION 1 IS
INTERSECTION 2 18

5TH AVENUE
ITH AVENUF e = .

INTERSECTION 2 IS

11TH AVENUE
CHITTENDEN AVENUE __ -

U R R |

INTERSECTION 4 T5
INTERSECTION B IS
.. X_INTERSECTION 6 IS

# INTERSECTION 7 IS
X _INTERSECTION 8 IS

15TH AVENUE
17TH AVENUIE ——

19TH AVENUE
WYANDOITIE AVENUE . __. o

* INTERSECTION 9 IS

HUDSON STREET

BASIC TIME UNIT IS 0.10 SEC

3+ 03 3 4t

RANDOM NUMBER SEQUENCE 2

- SRMULT 355979950 0213215.17.39

3

SIMULATE .

*_BLOCK DEEINITION CARDS. SIGNAL TIMING  _INTERSECTION. 1 _ ... ...

GENERATE

7??1

GRENL ADVANCE ... 420 ...

42,0 SECS OF EFE GREEN. . ... _..

PREEMPT INT11

—w. - ADVANCE . 480 ____ . . 48,0 SECS OF EFF RED. .. oo
RETURN INT11 END OF PREEMPT STATE

oo TABULATE 2. ENTER _LENGTH_QOF_QUEIL . IN TABLE 2 _ __ ;
TRANSFER + GREN1 BEGIN NEW GREEN

* BLOCK DEFINITION CARDS SIGNAL TIMING INTERSECTION 2
oo GENERATE. _ sael

22,0 SEC OFFSET, INTL 70 INT2
55,0 _SECS OF EFE_GREEN. _____ . _

ADVANCE 220
GRENZ ADVANCE . 850
PREEMPT INT21
- -.BDVANCE _
RETURN INT21

e JABULATE. & .

2350

35,0 SECS OF EFF RED oo .
END OF PREEMPT STATE
e ENTER LENGTH QF QUEZ] IN TABLE &4 '

TRANSFER s GREN2 BEGIN NEW GREEN
* BLOCK DEFINITION CARDS SIGNAL TIMING INTERSECTION 3
GENERATE 193l )
ADVANCE 540 54,0 SEC OFFSET, INT1 TO INT3
GREN3 ADVANCE __ 600 60,0 SECS OF EFF GREEN
PREEMPT INT31
ADVANCE 300 30,0 SECS OF EFF RED
RETURN INT31 END OF PREEMPT STATE
e JABULATE 6 ENTER _LENGTH OF QUE31 IN TARLE 6
TRANSFER s GREN3 BEGIN NEW GREEN
F

% BLOCK DEFINITION GARDS

SIGNAL TIMING

INTERSECTION 4

e . GENFRATF t1e]
ADVANCE 620 6240 SEC OFFSET, INT1 TO INT4
GRENSG ADVANCE 590 5%.0 SECS DF _FEE _GRFEN




[

Al
b4

PREEMPT
ADVANMNCE 210
RETURMN INT&Y
TABULATE 2
TRANSFER 1 GREM&
BLOCK DEFINITIONM CARDS
CEMERATE rrel
ADVANCE 010
GRENS ADVANCE 600
PREEMPT INTS5L
ADVANCE 300
RETHRN INTS]
TARULATE 10
TRAMSFER s GRENS
BLOCK DEFINITIOM CARDS .
CENERATE 1eel
ADVARCE 115
GREMN6& ADVANCE &0Q0
PREEMPT IMTAY
LOVAMCE 300
RETURM INT6L
TABULATE 12
TRANSFER » GRENG
v BLOCK DEFIMITION CARDS
CEMERATE vrel
ADVANCE 270
GREMT ADVANCE 5¢0
PREEMPT INTT1
ADVANCE 210
RETURN INTT1
TERULATE 14
TRANSFER y GREMT
% RLOCK DEFIMITION CARDS
GENERATE EER
ADVANCE 750
GRENE ADVANCE 660
PREEMPT INT@1
ADVAMNCE 240
RETURM INT81
TARULATE 16
SPLIT 1+ TERM
TRAMSFER y GRENE

TERM TERMIMATE

5

GENERATE

ABVANCE
GRENO ADVANCE

PREEMPT

CINT4L

1

“ BLOCK DEFINITION CARDS

119l

215
410
INT9L

31.0 $ECS OF EFF RED

END OF PREEMPT STATE
ENTER LENGTH OF 0OUE&4) IN
BEGIM ME® GREEN

SIGMAL TIMING IMNTERSECTION 5

01,0 SEC OFFSET, IMNT1 TO
60.0 SECS MF EFF GREEM

20,0 SECS OF EFF RED
EMD OF PREEMPT STATE
ENTER LENGTH OF QUES1 IN
BEGIN MEM GREEN

SIGMNAL TIMING INTERSECTION &

11«5 SEC DFFSET, IMTL 10
£0.0 SECS OF EFF GREEM

3040 SECS NF EFF RED

EHD DF PREEMPT STATE
EMTER LENGTH DF OUEE&Y IM
BEGIM NMEW GREEN

SIGMAL TIMIMG IMTERSECTION 7

27.0 SEC NFFSET, INT1 TO
59.0 SECS OF EFF GREENM

21.0 SECS NF EFF- RED

EMD OF PREEMPT STATE
ENTER LEMGTH GF OUETL IN
REGIN MEYW GREEM

SIGMAL TIMIMG  INTERSECTINMN g8

75.0 SEC OFFSET, IMT1 70
66.0 SECS 0OF EFF GREEN

24.0 SECS 0IF £EFF RED
END OF PREEMPT STATE
EMTER LENGTH OF OUERL IM

FEGTHM MEW GREEN

SIGMAL TIMING INTERSECTION 9 .

21e5 SEC OFFSET, INT1 TO
41,0 SECS OF EFF GREEN
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TABLE 8

INTS

TABLE 10

INTE

TABLE 12

INT7

TABLE 14

INTS8

TABLE 16

INTS



LDVANCE
RETURN
TABULATE
TRANSFER
* FUNCTICN
1 FUNCTION
0 1 .220
840 7 . 856
.909 13 914
$S49 2% .95¢
.997 43 1.00
% FUNCTION 2 HAS
2 FUNCTION
.000 18.25 .053
40T 26 L4T7
.831 30 .902
% FUNCTION 3 HAS
? FUNCTION
L000 28421 047
$347 34 407
708 40 768
% FUNCTION 4 HAS
& FUNCTION
.000 5.08 .115
L7400 11 . 865
% FUNCTION 5 HAS
5 FUNCT I0M
.000 26:54 ,02¢
0334 32 .395
.700 € 762
“ FUNCTION 6 HAS
6 FUNCT 10N
.000 9.76 ,021
.587 16 681
% FUMCTION 7 HAS
7 FUMCTION
.000 11.25 .066
.508 17 . 596
* FUNCTION & HAS
8 FUNCT ION
.000 45,37 ,025
+315 51 371
.650 57 . T06

450
INT91
18

1 GREN9

RN&,(C26
2 +583
8 EBTT
14 « 917
24 » S60
45
MEAN = 25.32
RN&,C1s
19 2124
25 54 F
31 Q72
MEAN = 36.54
RMN&6,C18
29 107
35 HEE
41 8128
MEAM =  9,0R
RNE,CLO
&6 . «240
12 80
MEAN = 34,72
RM5,C18
27 08¢
33 4548
29 E22
MEAN = 18,082
RN2yC12
10 «115
17 « 775
MEAM = 16.91
RM34L12
12 154
18 «6ES
FEAM = 54,31
RNB,C20
46 . 0€1
52 427
58 e TE2

29,0 SECS COF EFF RED
END OF PREEMPT STATE

ENTER LENMGTH OF PUES1 IN TABLELS

BEGIM NEW GREEN

1 HaS MEAN OF ] VEF PER 4.93 SEGS

EMPIRICAL HEADWAY CISTRIBUTION

2

15

27
SECS,
20

26
32
SECS.,
30

26

47

SECS,

-

LYV

SECS,
2E
34
40

SECS,

SECS,

47
53
59 .

L7234 .780 5
.88¢ 10 894 1]
.920 16 .931 18
£S71 =21 <980 32
STD DEYV = 4.08 SECS
W194 21 \265 22
W61¢ 27 W6C0 28
1.000 32.39

STD DEV = 4,81 SECS
167 31 \227 32
.528 37 .538 38
.888 43 JS4R 44
STD DEV = 2.31 SECS
$365 8 L2909
1.000 13,08

STD DEV = 4.72 SECS
J150 29 .211 20
.517 35 .578 36
(B84 41 WC45 42
STD DEV = 3.06 SECS
.209 12 «304 14
.870 10 L964 20
STD DEV = 3,27 SECS
2243 14 .331 15
773 20 861 21

ST DEV .= 5,16 SECS

147 48
«483 54
+818 60

202 49
+539 55
8274 61

.811
« 303
+ 940
«991

«3356
+ 760

287
« 648
1.000

615

.273
« 639
1.000

«492
llOOO

« 420
l1.000

+ 259
«594
« 930
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12

39

23
29

33
39
b, 87

10

31
a7
4£2.90

15
20.38

16
22457

50
56
62




% 3w

986 .
FUNC

SL011
FAS11

TTT12

sLoz2l
FAS21

TTT232

SLO21
Fas3i

TIT34

SLO&1
FAS4]

62

TION © HAS
FUNCT I0ON
Fl.78 L0132
37 «361
43 L7110

49

CENERATE
QUEUE
SETZE
ASSIGN
ASSTGHN
ASSIGM
TEST L
TRAMSFER
ADVANCE
RELEASE
DEPART
ADVANCE
CUEUE
SEIZE
ASSIGN
ASSIGH
ASSTGN
TEST L
TRANSFER
ADVANCE
RELEASE .
DEPART
ADVANCE
OUEUE
SETZE
ASSIGM
ASSIGN
ASSIGN
TEST L
TRAMSFER
ADVANCE
RELEASE
DEPART
ADVANCE
CUEBUE
SEIZE
ASSTIGH
ASSIGM
ASSIGN
TEST L
TRAMSFER
ADVANCE
RELEASE

1.00C 63,25

SIMyFASZ21,SLD2Y
21 ;-
INT21

QUEZ21

10,FN3

QUE3L

INT31

3 9MESL0O31
34+,HSTTT34
2+,.041

P3,13
SIMyFAS31,5L0O31
21

INT33

QUE3]L

10+ FN4G

QUESL

INTGE

44WESL041

G4+ HETTT4S
444051

P4+57
SIMyFASAL 4 SLO4]
21

INT4]

207

MEAN = 4(,39¢ SECS, $TD DEV = 4,97 SECS

RN7,C19

22 JC71L 23 .12 24 .187 35 $245 36
38 .419 39 W4T7 60 - ,535 4l 593 42
44 (768 45 826 46 .884 47 \942 48
10.FNL | GEMERATE: EMPIRICAL ARRIVALS, LANE 1
- DUELL JOIN OUEUE AT INT1, LAME 1

INT1] OBTAIM FACILITY 1 VMEN FREE, LANE 1
1,M85L011 1

1+,WETTTE2

14,021 _ _ o

P1445 ALLOWABLE OUEUE = 45 VEHS
SIMyFASI14SLOLL .

21 SATURATION FLOW = 2,1 SECS PER VEH
INTLL FREE FACILITY 1 FOR MEXT ARRIVAL,LAMNEL
QUELL LEAVE CUEUE AT INT1,LANE 1

10, FM2 TRAVELTIME, INTL T0 INT2

QUEZL JOIN QUEUE AT INT2y LAME 1

INT21 OBTAIN FACELITY 2 WHEM FREE, LAME 1
2,4651.021

2+ WETTT23

2+,031

P24+66 ALLOMABLE NUEUE = 66 VEHS

SATURATION FLOW = 2.1 SECS PER VEH
FREE FACILITY 2 FPR MEXT ARRIVALLANEL
LEAVE QUEUE AT IMTZ2,LAME 1
TRAVELTIME s INTZ TC INT3

JOIN QUEUE AT IMT3, LAME 1

OBTAIM FACILITY 3 VWHEN FREEy LAMNE 1

13 VEHS

1

ALLOWARLE CUEUE

SATURATINN FLOW = 2.1 SECS PER VEH
FREE FACILITY 3 FMOR MEXT ARRIVAL,LANEL
LEAVE QUEUE AT INMTASLANE 1
TRAVELTIME, INT3 TO.-INT&

JOIN QUEUE AT IMT4, LAME 1}

OBTAIM FACILITY & WHEM FREE, LAME 1

57 VEHS

ALLNWABLE OUEUE

SATURATION FLOW = 2.1 SECS PER VEH
FREE FACILITY 4 FOR MNEXT ARRIVALsLANEL



TT745

DEPART
ADVANCE
QUEUE
SEIZE

. ASSTGN

SLOS1
FASST

TTT56

SL061
FASE1

TYT67

SLOT1
FASTI

TTT78

SLG81
FAS8]

TTTES

SLO91
FAS91

ASSIGN
ASSIGN
TEST L
TRANSFER
ADVANCE
RELEASE
DEPART
ADVANCE
PUEUE
SEIZE
ASSIGN
ASSIGN .
ASSIGN
TEST L
TRAMSFER
ADVANCE
RELEASE
DEPART
ADVANCE
CUEUE
SEIZE
ASSIGN
ASSIGN
ASSTGN
TEST L
TRANSFER
ADVANCE
RELFASE
DEPART
ADVAMCE
QUEUE
SEIZE
ASSIGN
ASSTGN
ASSIGN
TEST L
TRANSFER
ADVANCE
RELEASE
DEPART
ADVANCE
QUEUE
SETZE
TRAMNSFER
ADVAMCE
RELEASE
DEPART
TARULATE

. QUE4]

10,EN5
QUEST

CINTS]

5.H8SLO51 |
B44UETTTS6
54,061

P5,24

SIMyFASS1 ,SLO5]
21

INTS 1.

AUES1

104FN6

QUEGL

INT61
6,ME5L061

G MSTTTHT. .
6+4071

P6y26
SIMsFASEL,SLDEGL
21 .
INT6]

OUESL

10+ FNT

QUETI1

INTT71

T MSSLOTY
T+yHETTTTS8

“T+,081

P7+93
SIM,FASTL,SLOTL
21 '
INTTL

DUET1

10,FHE

DUER]

IMT81

8,'$SLOBL

B+, HETTTEC

- 8+,091

PE+69. .
SIMsFASBl,SL08L
21

INTB1

CUES]

10¢FNS

QUEQL ..

INTOL
SIMyFAS91,.S5L.09L
24

INTQ1

DUESL

1¢
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LEAVE QUEUE AT IMT4,LANE 1
TRAVELTIME, INT4 TO IMTS
JOIM OUEJE AT INTS5, LANE 1

DB8TAIM FACILITY 5 WHEN FREE, LANE 1}

n

ALLOYABLE OUEUE 24 VEHS

SATURATION FLOW = 2,1 SECS PER VEH
FREE FACILITY 5 FOR MEXT ARRIVALs+LANE1
LEAVE OUEUE AT INTS5,LANE ]
TRAVELTIME,INTS T0 INTE

JOIN QUEUE AT INTA, LANE 1

CBTAIN FACILITY & WHEN FREEs LANE 1

ALLOWARLE "CUEUE 2& VEHS

SATURATION FLOW = 2,1 SECS PER VEH
FREE FACILITY 6 FOR MEXT ARRIVAL,LANE]
LEAVE QUEUE AT IMTHsLANE 1
TRAVELTIME, INTS T INTT

JOIN OUEUE AT INTSH, LANME ]

OBTAIN FACILITY 7 WHEM FREE, LANE 1

ALLOWABLE QUEUE 93 VEHS

(]

SATURATION FLOW = 2.1 SECS PER VEH
FREE FACILITY 7 FCR MEXT ARRIVAL,LANE]
LEAVE QUEUE AT IMTT,LAME 1}
TRAVELTIMELZINTT TO INT8

JOIN QUEUE AT INTS, LANE 1

OBTAIN FACTILITY 8 WHEN FREE, LANE %

ALLOWABLE QUEUE = 6% VEHS

SATURATION FLOW = 2.1 SECS PER VEH
FREE FACILITY 8 FOR MNEXT ARRIVAL.LANE1
LEAVE QUEUE AT INT8,LANE 1
TRAVELTIME,INTS TD INT9

JOIMN QUEUE AT INT9, LAMNE 1
OBTAIN FACILITY 9.WHEN FREE, LAMNE 1
SATURATINM FLOW = 2.4 SECS PER VER
FREE FACILITY & FOR NEXT ARRIVALsLANE]
LEAVE QUELE AT INTGS, LANE 1

ENTER SYSTEM TIME IN TABLE 19




TERMINATE | _ [ e o e

*
1. ... . OTABLE .
2 TABLE
3_ OTABLE .
4 TABLE
5. LCTABLE. ..
6 TABLE
7 QTABLE . ..
8 TABLE
9. . QTABLE
10 TABLE
11 QTABLE
12 TABLE
13. . QIABLE . . ..
14 TABLE
15 CTABLE
16  TABLE
17 CTABLE
18 TABLE
19 TABLE
% COMTROL CARD

START |
END

TABLE DEFINITION CARDS

. QUE11.0+50.20
O$OUEL 1091925

QUEZ1,:0.,50420.. .

0$0UE21+091925

PSQUE31404+1425

_OUE41:0220,20. ...

DSQUEL1 4091425
QUEBL,0+50420Q
O$OUEBL1+09 1925
CQUEGRL 050420
Q$OUELL0:14+25

OHEQUETL 091925
QUEB1:0:50,20

O30UFE81+4091425
QUEGL140,50,20

O$OUEQL 0y 1425
M1.2000100,50

OQUE31:0:50.20. .

QUET1+0450.20 ..

.DIST.

DIST
DIST
DIST
DIST
DIST

RIST.

DISTY
DIST
GIST

.DIST .

DIST

DIST.

DIST
D1sT
DIST
DIST
DIST
DIST

QF
0OF
QF

OF
F

aF
DF
nF
GF
oF

OF

OF.

0OF
nF
F
OF
OF

DF.
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CTIME _SPENT IN QUELL. .. .. .o

QUEUE LENGTHS, QUELL

OUEUE LENGTHS, QUE21

TIME SPENT_IN QUE3L ... .. .-

OUEUE LENGTHS, QUE31

TIME._SPENT IN OUE&L. ..

OUEUE LENGTHS, QUE&4L
TIME _SPENT. IN QUES1
QUEUE LENGTHS, QUESB1

TIME SPENT.IN QUE6L

OQUEUE LENGTHSs QUEGL
TIME SPENT LN QUET1 .
QUEUE LENGTHS, QUE 71
TINE SPENT.IN OUEBL . .
QUEUE LENGTHS, QUESBL
TIME SPENT IN QUESL
QUEUE LENGTHS, QUE9L
TIME SPENT IN SYSTEM

SIMULATE 20 CYCLES

REMOVE VEH FROM.SYSTEM o cmmrmm

TIME SPENT. IM_QUEZ21 e e e








