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A Study on the Optimal Design of the Arterial in Pusan
Area Using the TSM Techniques

H C An-T. G. Kim

Key Word : 2% A A 7} Al (Transportation Systems Management, TSM), %3 A} #] ¥4 (Tra-
ffic System Analysis), %24 A 4 (Roadway System Analysis), 4l Z 4] #| (Sig-
nal System Analysis), 4] 8] 2% (Level of Service, LOS), 2% # 3 (Traffic Co-
ngestion), Bl & =71 (Videologging System Techniques), 5|2kt
(Peak-time periods), 3535 3 (Peak Traffic Volumes), 41& i 2} 2 (Signalized
Intersection), A% & ] (Signal Phase).

Abstract

In this study for relieving traffic congestion on the main arterial in Pusan using TSM Te-
chniques, the travel system, roadway system and signal system analyses were done. Through
these above analyses, it was shown that the peak-time periods on the main arterial were
shaped between 10 : 00 and 11 : 00 in the morning and between 15 : 00 and 16 : 00 in the
afternoon for the business and shopping trips. Especially, there appeared to be about 23%
reduction in the average delay when roadway system management including left-turn links
increased were done, about 29% reduction in the average delay when signal system mana-
gement including the signal phases and timings readjusted were conducted, and about 48%
reduction in average delay when roadway system and signal system management were taken
into consideration simultaneously.

Based upon these results, it was concluded that there might be considerably better results
in the average delay if the progressive signal system analyses on the arterial were applied
with the lane and road widths balanced, the difference of the turning vehicles and mid-block
volumes readjusted, and roadside parking traffic prohibited.
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Table 4.2 Roadway Traffic Volume Distribution depending upon Time

(unit ; peu)
, i A-D E-G H-K
Time Total( %)
N Bound | S Bound | N Bound | S Bound | N Bound | S Bound
0700 — 0800 1,658 2,149 2,178 3,728 1,713 2,579 14,005 (8.17)
0800—0900 2,648 3,105 2,714 4,010 2,019 2,936 17,332 (10.12)
1000—1100 2,939 3,099 3,963 3,072 2,602 2,564 18,239 (10.65)*
1100—1200 3,009 2,876 3,942 3,070 2,405 2,528 17,930 (1047)
1230—1330 2,777 2,620 3,852 2,913 1978 2,358 16,498 (9.63)
1330—1430 3,083 2,735 4,118 2,943 2,078 2,526 17,483 (10.21)
1500 — 1600 3,287 3,157 4,091 2,863 2,367 2,367 18,158 (10.60)*
1600— 1700 3,162 3,024 4,176 3,096 2,300 2,250 18,008 (10.51)
1700— 1800 3,011 2,723 2,998 3,578 2,159 2,218 16,687 (9.74)
1800— 1900 3,113 2,615 3,213 3,694 2,049 2,217 16,901 (9.87)
Total 28,687 28,203 35,245 32,967 21,696 24,443 | 171,069(100.00)
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Tabie 4.3 Peak Hour Factor(PHF) Depending
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Fig. 4.2 Difference in Average Delay Time after
RSM (sec/veh)

o= A7, (=2 Fig 4.2)
3) USHA =4

Ak w32 o] AFZAAE B2 $)5te] o
v AF AFREGH AR VT2 E F
Aoz Al5F7)(Cycle Length) 2 & 4](Phase)
ol et #AE3) 2 A3, ZAR9 V)T x ¢
WEHF 35 aa} HAlzE | wA R 28 ]9}
[ a2 584 P& 3tz Az AEF
7]= 160sec®t 240secAtol S HR3tx slgled,
WA ZA2 2b7he] ASF7) e A S 318 s}
43 2 HAAYAY 55 E AN B A o}
=34 & ARE =234

D A 229 HFAZ AEF79 FA:
160sec, 384]e)z, N—S % ¥(Bound)9} A=
F % (Thru Traffic)® W %3] A wgaf
(Left-Turn Traffic)?) AFL2 Xq13)7}
(Green Time)o] AdiH o2 EA A= gl
on FAPZ 77} gseco] B-YAF A 7H(Yellow
Time) & x5t AdgEd, 71£9) A4 A
ZF7]E 164secE FASLZ N—S #ake] Az
25F7 S W (Bound) 9] F3)Hwg kel it
FAANZA S F7HA 71 W wbake] 34 =
BABAE ha AL A$, 17%9 A A
FraAE B ¢ Uk 2) B ZAHEE 200sec
o] ANFEF7) R AR £9H37 N—-S Wake



10

AR ageke] AFo 2 YA B A|7 o] A2
2 gA 245 dded, A 2R w3z}
N2 7 FAEE 77t 4secd) FAANIALE
A3k, AZF7]E 189secE A MA 2 A o
3o dig YIS FaA7s E S
whaks W ubeke] 3 SHPNZA LS FAHA
2 AL A7t 35%AHAE HAasteich 3) C 2A}
2+E 54 A2 (5—Leg Intersection) & A& S
71 A 229} oAl E 160secd 2+, 58
A2 F95El2 N-S W3] AzungFe] IF
5o} qle] Fzwefe] =AAF A 7 o] AojH o
2 A =AY e, 7t dApEE 47 4
sec?] FAAZAIZHE KA L AR 2,
o9 AZF7|E 300secE AT A
TEF i SHAIANE ©HE ZUAA T
S 275% 2 AAZL7}L doiweh 49 D BAEE
200sec®] A1ZF7]9k 48X 2 3= N ke
S AaELT N-S HAuate] aEFo] B
BAZ FYAZA| 7] Ags] A4 2AEA 4l
gt o)X= AEZF7)E 300secE F7HA1FIL S
whake] H3)A AlFA7HES HAHRE FA A A,
N #39] ¢33 44354 7HA A A5
20% 9] AAFLENE 4 F Uk 5) E X
29 A= 240sec?] AZFVIS} 5HAE &
F= 3L, N—S uhgke] ggko] wel H4A35 4
7ro] Awrs] A 2AEe o, #H3H AE
Al Bl EEAIE7} Qi) o) e 64 AAE(6—
Leg Intersection) <] *| %t 4 -ZZ(Approach) X
o] Fago g #&g=e] 52 w2 (5-Leg In-
tersection) 9} 2 A3olt} 7], | Az
ZF71% 180secol X 258sec® F7FA1F13L N—S
ko) AR WG oo A HQANE} E-W wHE
2] HAAFAIZE F7HAA A AAE 28% A
% 74 sl 6) F A28 B¢ A5F7]
= 240secE FAHZ W B F G BAZAA
Jastes REFZY ZYN5A%) A =HH
o] glgoll= BF3sla o] uhake] wEFo] @&
BAZ AZF7E 250secE AT W 43
9 ZAANZALE o FAAAE A 24%9 A
ARrass & 5 ddeh 7) G ZAE As

—_

O
s 5

RE®- & 5K

€ S ek AMNA FHAR sl 8secltH
2] #3AAE7} ded, AEZF7E 200secol A
2l6sec2 A3 THHE ¥3le HAIALY
9] HMAZAE Folm N—S ke Aa &
S dg SHNEA S F7HA714 26% 9
AAZLEDRE B 5 A 8) H ZAZE 170
sec®] AlZF7)¢} 3HAIR 451, 384 54
A ZAZke] A FdstA WA, A3 FIE
190sec® A&z &y N-S 239 A AE
g W ke A 2 A3 a2 EF) AP
SHAZAZE F7HAE AT 19% 9 AA G
e 9L Ut 9 [ X2 & 67 AR
(6—Leg Intersection) & 170sec®] A& F7]2} 58
A& o] F 3 gleny N—S utdke] A3 wE ek
© FNAzAZe] A 2AFHe I NE, SW
kel dAAlole BT Az ] Ay eg
A =A=Hoielh agrz A3 FI7E 203secE
F7HAF| 2 LF T wel S weke] HA A3 4
Z+& w33 NE, N, SW wake] wieko] it
SAAZAZHE A& SR 7 AAE 12%F
= ZFaAE 4 ddh 10) ] ZAEE 160secs]
Az F71e 2PAZ T4 HT, N—§ #3Fe] 2al
A A FAZke} W wpske] A3 HAAF A7
2o}k 4 AE S8 TA%L Weka gl )
2222 A4 A L A I 443
AlZE ¥l g {AF A AEZF7NE 21lsecE 2
7FA171 29% 9] A AZEEZHASE ek 1D K
wat2 A At KAl gl HAE ARw
E39 ZYN AR AW GRS o
g S A7) g 24 Fe] old & 43
9} AFZF7E 160seco| A 200secE E7HA17]
3 Augkel] dg NI ANE FHAA AS
16% ¢ AAFLEA7E 9lgieh 12) L 22
170sece] Al&F7]e} 38A|E s glon
sl mEFo] AR wF ol Hlste] tona Al
35718 282sec® ZF7HA712 N—-S AR nFF
of gt HAAFA 7S 20 Flrte] FkA|A A4
4 AAZ 42%A% FaPch 13) M ZA29)
795 160secd] AFZF7)9l 4¥A|Z 29HE
adeov, AZFIE 202sec® ZF7MA7IL N—S



TSM71H & 223 FAA S A =29 HH A A A7 11

uhgke] A mEeFo] g HAANTALE F7}
Al 3% 0% B =X AA7E FFAastech 14)
N ZAAZE 200sec?] AEF7]9 582 35
I glew, AEFIE 282secE F7HA]71L N—
S Wk AR RFFo g SHATALE ¢
3= dA E B3 SHASAS JE FoHA
2 73S 3% AANPEEAS) A

ol¢} o], HFAIZ S A5 F7]7F AN 160
secoll A 240sec® AT 2B E AZF7Z
AubA o2 AzA st nFFod we 445
A1Zke] 2% 9 {27} &AL 2 o] F-ofzlctd
AZAA MADeRE HF 285%9] AAZGE
axrt Q. 22 Qs AFAEFL FlEa
AFEe 439 Ao Aqadd. 283, A%
E AN A%, #A3Ec} 20% 9 AAL2EH)
vebgtch. (32 Fig 4.3)

ROADWAY SYSTEM MANAGEMENT BEFORE

400.0 800.0 800.0 1000.0

Average Delay (sec/veh)

Node Name

Fig. 4.3 Difference in Average Delay Time before
RSM (sec/veh) '

V. nXlZ LOS 24

dutd o2 wialz e LOS Bl 1) v/c ra-
tio(volume-to-capacity ratio)ol] & wjat 7P
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E 4 sk

1) v/c ratio®f 2|3t B| MY

222 FAe 72 AFo|x 72 &zt

29 2854 E APAHE e wez
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(Grades)5 =273} o3 xe¥(Heavy Vehic-
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=4, old 27¢ EF 23 JeldA 5L
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of 7] el A,

T, AR 19 2543
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= o534 2

X;= (V/C)i=Vi[SiX (g/c)]] .................. (4_6)
Xi=ViC/Sigi:(v/s)i/(g/c)i .................. (4__7)
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Cc=A3zF7]

L=AlzF7 % $ €4 A7} computed as the
sum of “start-up” and change interval lost
time minus the portion of the change inte-
rval used by vehicles for each critical sig-
nal phase.

H 7X|#|A|2H(Average Delay)oll 2|8t b|1
24y

2)

3 7+ ) A A 7} (AverageDelay) & vl 2 & 53 2
22 ¢ LOS ¥4 ¢l+= Webster Model, TRANSYT
~7F Model, HCM Model, QUEUEING Model &
o] 91& F deu, ¥ AFE S8+ TRAN-
SYT—-7FR3 & 2143 Computer Programel £l
A A A2 AEFl e} &3], TRANSYT—7
FR8 2 o] 43 a2 o) AA| A7}l = 2229
Wrigd e #¥ A&sE Uniform Delay(d.) 2t
2peko] oo =z 9 A2 2§ Random
Delay(d) 2 F4so] 9o F 2427 (Total
Delay, D)& ob&3} 3ch

D=d,td, corrreerrmreerreeraini., (4—9)
c N
A= N Zm( - (4—10)
o] 7] oj] A4,
D =% A A A7} (veh-hr/hr)
d. =7% A A A7 (veh-hr/hr)
C =A3F7(&)
m, =tA|ZF Fob Ay
N =X3F71% stepF
Attt
Bn 2 XZ 12 Bn
d,—[( - ) g ] - (4—11)
o 7)ol A,

d. =4 ARz
B, =2(1—-X) + XZ
By =42-7°

Z =(2X/V)X60/T

RE W& %

X =¥3x%

V =349 2E%

T =43A8 2&%F A& veplie A2
(dubH ez 60%)

upehbA, thAl RAZAY] o/c ratiod] AT
o] W= y/c ratio’} 1.0014+el A9 A Sl
e 2550 e Ao 7Fete Wk
W A Y-S A AEFAY A4S /F
T A 3L o] Yo} 813, =] Average De-
lay(B @A AAZDH 9] EAAT] w2 HFA
A X)7ko] oF 78secE EFsh= Al M=
vhdslR 2 Fote] LOSE Ze A4l 2 7HF3)
of AubAel =2 9P A EE o} ¢l oF
ale), 2% A A )4 (Transportation Systems Ma-
nagement, TSM)#atell tf&t A Fxz o] ZH3to
we} 7} = oj Ao} ot

3) nAtz LOS 2ME T}

@® ¥ ¥4 (Initial Setting)

Traffic Average
Node X=v/c

Name Volume catio Delay on
(PCU/hr) the Node

A 9,684 96.3 2455
B 7,612 84.0 206.7

C 8,592 1042 354.6
D 10,288 106.5 463.0

E 10,344 939 3431

F 8,548 95.7 489.2

G 10,496 87.2 262.1
H 7,928 63.8 1173

1 8,252 1120 494.3

J 9,468 103.8 1404

K 8,028 126.8 6704

L 8,064 875 4854
M 6,310 66.9 298.1
N 8,692 149.7 994.7




@ #A 3} ¥4 (Optimal Setting)

TSM7 19 & 23§ #4419

Traffic Average

Node X=v/c
Volume . Delay on
Neme | peumn | ™™ | the Node
A 9,684 104.3 203.7
B 7,612 79.6 133.7
C 8,592 155.7 257.3
D 10,288 1276 3716
E 10,344 113.6 247.2
F 8,548 106.1 3724
G 10,496 87.2 193.6
H 7,928 67.8 949
I 8,252 110.5 4355
J 9,468 96.0 99.6
K 8,028 103.3 561.9
L 8,064 1184 278.1
M 6,310 740 84.8
N 8,692 140.3 636.0

® 9% A3} ¥4 (Progressive Optimal

A =29 HAAA #3F A 13
@ 7)18t7F= M F3HEA (Initial Setting
Under RSM)
Node Traffic X=v/c Average
Volume . Delay on
Name ratio
(PCU/hr) the Node
A 9,684 884 201.8
B 7,612 66.1 1134
C 8,592 99.6 305.3
D 10,288 94.7 3679
E 10,344 89.3 3218
F 8,548 84.8 4333
G 10,496 87.0 262.1
H 7,928 61.5 1125
I 8,252 935 359.9
J 9,468 88.2 822
K 8,028 97.6 4920
L 8,064 774 176.8
M 6,310 65.7 190.7
N 8,692 124.0 905.9

Setting)
Traffic Average
Node X=v/c
Volume ) Delay on
Name ratio

(PCU/hr) the Node

A 9,684 98.5 2109
B 7,612 74.0 1349
C 8,592 174.7 244.2
D 10,288 115.0 3435
E 10,344 105.9 237.0
F 8,548 1229 4284
G 10,496 884 162.6
H 7,928 892 270.5

I 8,252 148.6 651.5

J 9,468 96.0 624
K 8.028 103.7 3718
L 8,064 109.5 255.5
M 6,310 72.2 67.5
N 8,692 276.6 888.0

® 718tz MA # A 3E 4 (Optimal  Setting

Under RSM)
Node Traffic X=v/c Average
Name Volume Latio Delay on
(PCU/hr) the Node
A 9,684 92.8 166.0
B 7,612 613 523
C 8,592 98.1 1784
D 10,288 105.0 305.3
E 10,344 116.0 2315
F 8,548 116.0 3103
G 10,496 88.2 1936
H 7,928 64.6 739
I 8,252 845 3074
J 9,468 83.2 343
K 8,028 97.0 303.6
L 8,064 85.8 161.9
M 6,310 69.7 63.5
N 8,692 102.7 530.9
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® 7sF2A4

RER -&£BH

1% # 3 3} 2 A (Progressive
Optimal Setting Under RSM)

Node Traffic X=v/c Average
Volume . Delay on
Name ratio
(PCU/hr) the Node
A 9,684 89.3 1711
B 7,612 59.9 53.7
C 8,592 99.5 162.5
D 10,288 96.3 290.8
E 10,344 106.7 2177
F 8,548 106.8 376.6
G 10,496 88.0 164.2
H 7,928 84.6 254.2
I 8,252 1245 5464
J 9,468 83.0 271
K 8,028 979 188.8
L 8,064 855 139.1
M 6,310 68.6 56.1
N 8,692 2175 826.8
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IIT. L 608  MAX FLOW 4800 VEH/H PLT. INDEX .28 VI. LINK 608  MAX FLOW 5150 VEW/H PLT. INDEX .23

ALttty
AR LR ARCh AR
Chrttidai
ety

i

link 1003 (J2At%, S ¥ 2 A)

Dl

I. LINK 1003  NAX FLOW 6500 VEH/H PLY. INDEX .00 IV. LINK 1003  MAX FLOW 5850 VEM/H PLT. INDEX .00
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7o) B A A WA (Transportation Systems
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Aoleke oAl SRR AT HHA EAL
2 143%S AAsle olef I mERAA, =2
AA el AZAAE BAste & A3 dF
4 e HAEA =gk

=
=
Al

1o

E

H ooy o 4

D F4EY WL AAZE FFA7 )
7 8800pculpassenger car unit) & A5A| Aok
o] wARE A YA AA L oF 397.5sec
Jvehz Jebyr o} 7sb A duto g HEX|
A A} 7ko] 3089sec/veh® A v 23% 2 A7
2335 9% T Aok (£ Fig 42)

== T
2) A% HA%E HAE A5, FEAAA 7]
2835sec/veh 2 FB ¥l 29% ] AAGLEH S
< & A, T xs AsxHAHA} F
Aol o] R HE A& HFA A7kl 208sec/
veh® #3rc} T8 48% 9 AA7} Fadtes 4
& Rstoh (= Fig 43)

3) d3g A5 Ao rlTRANSE T
A% AF3E A AL HFAAAL
o] 7}z 309.2sec/veh9} 248.2sec/vehE E}GL=
d], o]7l& AlE 34 3}9] 2835sec/veh®} 7|3+
2 3 AZHASs FAl o]FHE AF
208.5sec/veh ot 747t 9%, 16% A% AAFLE

5) ZENEAT,

w2e HAH4Ad B AT

17

#H7} ZE Ao et (FE Fig 4.2, 43)

4) AZAAE sl AF3E A A4S
o} T2AAEZ NAtE AFEHES AN A$E
z+zb wastd, T2AAE MMt d53E
A sle o] FARAY FIASEE o 43%
74214k (3= Fig 4.2, 4.3)

Peak Traffic Volume Deviation on the Arterial

Mosa Tasfie Pobime
v

Peah Hour Tralfic(PCU)

B000 TUUY bULL YULY 1UULL L IVGY

Node Name

Fig. 5.1 Peak Traffic Volume Deviation on the

Arterial

=}efo] A A
ZAE Ae] €]
FE52pA A
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