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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 : 3% A 7] 7} A (Transportation Systems Management, TSM), % 8 # Al &4 (Tra-
ffic System Analysis), = 2 A 7| # A (Roadway System Analysis), %1 % Al A (Sig-
nal System Analysis), 18] 25 % (Level of Service, LOS), 2% #| %-(Traffic Co-
ngestion), ®ldl£ *Z7] (Videologging System Techniques), 3FA1ZFH
(Peak-time periods), 3 5% % (Peak Traffic Volumes), 4l & i} 2 (Signalized
Intersection), A13% & 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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o o]z A7tgatEe FF5I FAF L o
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AAE FEadct. £&, 7 FRNAE 34
E2AA] A4S FUHAIIR o] F uoR
QA S oA dFaxiubael 3 A
o MAxRFAAES FH3td 2 FAE v/c ratio
(volume-to-capacity ratio) ¥ %3 4% (Delay Le-
vel) & AtAstelx, ¥49 ZAAE vigdo g 7tz
o HFAAAZ g vingoZy A

ZEAA R AulE £EE FTe

Ak mat2), H a2 (FH mA2)et K 2ak
Z(EH 2aR) Alolg] 3RS IEREH AR
ZAIAFe g AdAsgen, 07: 0044 19:
00A17b2] o} 15% <H$i2 12A)17H& =AMk Th
7N\ E 2esle w7l e 3 Al
o TR ¥ FHLL Y9 ¥ H 724
DEefel] AR o] & Mo)|7] e HFUG
2 AFY dx Ao 28z, AJHUe
A5 E sl wde #3714y (Videolog-

ging System Techniques) & AH4-3l9] 2w w53
AL 3w, Azdid, wedE BRI 2
o W& FxteF T A A < (Heavy Vehicle Factor,
HVF) & 7tatsle] 482} $H4kA 4 (passenger car
unit, pcu) & AR HFA S AEsd (B
% Table 4.1)

Table 4.1 Adjustment Factor for Heavy Vehic-
les, HVF

Types of |P. Special

ypes o Taxi | Van |Truck| Bus |Bike pe

Vehicle | Car Car

HVF 1 1 | 151252 {05] 25 4

Container

53], stExete] F3Po] M= FEHIS A
2 2] 5A4E, ol £TAIZle S W
(South Bound), & Sl A A3k F3o]
N #3(North Bound), AlFM FHZ sl
upskol Faafe] wlste] Adiog gglow,
2o ubsle] E|ZA|Ztoll= N whFo g TAlS
W urle ko] Wol W mFIF Alole
Al B ILS 2o a2Ex, 3EAE
Fo] s4dHe AN FPFgoE 2P
Fdo] FYL o)Fo VXAAHY - HFAZ
g 10: 00914 12 : 0041, &F HFA| A< 15
10020l A 17 1 00Atel 7L Sl o] wWe stz

Table 4.2 Roadway Traffic Volume Distribution depending upon Time

(unit 5 pcu)
, A-D E-G H-K
Time N Bound | S Bound | N Bound | S Bound | N Bound | S Bound Total(%)
0700—0800 | 1658 | 2149 | 2178 | 3728 1713 | 2579 | 14005 (8.17)
0800—0900 | 2,648 | 3105 | 2714 | 4010 | 2019 | 2936 | 17332 (1012)
1000—1100 | 2939 | 3099 | 3963 | 3072 | 2602 | 2564 | 18239 (1065)*
1100-1200 | 3000 | 2876 | 3942 | 3070 | 2405 | 2528 | 17,930 (1047)
1230—1330 | 2777 | 2620 | 382 | 2913 1978 | 2358 | 16498 (9.63)
1330—1430 | 3083 | 2735 | 4118 | 2043 | 2078 | 2526 | 17483 (102D
1500—1600 | 3287 | 3157 | 4091 2863 | 2367 | 2367 | 18,158 (1060)*
1600— 1700 3,162 3,024 4,176 3,096 2,300 2,250 i 18,008 (10.51)
1700—1800 | 3011 2723 | 2998 | 3578 | 2159 | 2218 | 16687 (9.74)
1800—1900 | 3113 | 2615 | 3213 | 3694 | 2049 | 2217 | 16901 (9.87)
Total 28687 | 28203 | 35245 | 32967 | 21696 | 24443 | 171,069(100.00)
@ Nnu
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16 1 00A] Ale]2 pebwtar, whubskuke v e

= 08 00A1oll 4 09 : 00A] Alolo) S whak wg
ol ¥ 1A% REFOZ Yepdozs oy
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ZETFHENTN dFF58o)] FE o]FE 10: 00
Alell A 121 00219} 15: 0041l 4] 17 : 00A] 2 Y}
ehded 2Ae FEZA NN g5 4
boA] 283 Al As FE o] & uwid, A
Al el = 582tet YA Z ] Frhe} fE
A5 vlgo] A og Frisiqdnh
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Table 4.3 Peak Hour Factor(PHF) Depending
Upon Roadway Traffic

Node Peak Hour Factor(PHF)
Interval | AM 10:00-11:00 | PM 03: 00-04 : 00
A-D 0.919 0.920

E-G 0.978 0.954

H-K 0.975 0.963
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webA, it mR2AY] v/c ratio®] A A
o @2 @ y/c ratio’} 1.00)1 4 A A S-ell=
e £EF Yol B AR ZFE W
o aAAdAH S A AESAYG AAEFE FF
& A8 o} Fyelof 3k, =]} Average De-
lay(HFAA A7) S B AT w2d FFA|
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o MubAH T2 P AAAYE oA FHeHok
st} % A A 7| A (Transportation Systems Ma-
nagement, TSM)Hatell Sd AYx o] ZHztel
a2} F s oAk jet

3) wxtz LOS EAAnt

@® ¥3 EA(Initial Setting)

Node Traffic X=v/c Average
Name Volume Latio Delay on
(PCU/hr) the Node

A 9,684 96.3 2455
B 7,612 84.0 206.7
C 8,592 104.2 354.6
D 10,288 106.5 463.0
E 10,344 93.9 3431
F 8,548 95.7 489.2
G 10,496 872 262.1
H 7,928 63.8 117.3
I 8,252 112.0 4943

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
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z, 2128} B (Optimal Setting)

2lgh Wk 2] w2 HaldAe Ay A7

@ 718t+2z2 N4 & &E A (Initial Setting

Traffic Average

Node X=v/c
Name Volume ratio Delay on
(PCU/hr) the Node
A 9,684 104.3 203.7
B 7,612 79.6 133.7
C 8,592 155.7 2573
D 10,288 127.6 3716
E 10,344 113.6 2472
F 8,548 106.1 3724
G 10,496 87.2 193.6
H 7,928 67.8 949
[ 8,252 1105 435.5
J 9,468 96.0 99.6
K 8,028 103.3 561.9
L 8,064 1184 2781
M 6,310 74.0 84.8
N 8,692 1403 636.0

® A% A3l ¥4 (Progressive Optimal

Under RSM)

Node Traffic X=v/c Average
Volume . Delay on

Na ratio
(PCU/hr) the Node
A 9,684 88.4 201.8
B 7,612 66.1 1134
C 8,592 99.6 305.3
D 10,288 94.7 367.9
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 93.5 359.9
) 9,468 88.2 82.2
{ K 8,028 97.6 4920
L 8064 774 176.8
I M | 6310 65.7 190.7
N | 8692 124.0 905.9

® 7187z MA #3184 (Optimal Setting

Setting)
Node Traffic X=v/c Average
Name Volume ratio Delay on
(PCU/hr) the Node
A 9,684 98.5 2109
B 7,612 74.0 134.9
C 8,592 174.7 244.2
D 10,288 115.0 3435
E 10,344 1059 237.0
F 8,548 122.9 4284
G 10,496 884 162.6
H 7,928 89.2 270.5
I 8,252 148.6 651.5
J 9,468 96.0 62.4
K 8.028 103.7 371.8
L 8,064 109.5 255.5
M 6,310 722 67.5
N 8,692 276.6 888.0

Collection @ hhu

Under RSM)

Node Traffic X=v/c Average
Name Volume catio 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 8,548 116.0 310.3

G 10,496 88.2 193.6

H ; 7,928 64.6 739

I : 8,252 84.5 3074

I 9468 832 343

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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® 718lt=MAd A% 3 A 3% A (Progressive
Optimal Setting Under RSM)

Node Traffic X=v/c Average
Name Volume catio Delay on
(PCU/hr) the Node

A 9,684 89.3 171.1

B 7,612 59.9 53.7

C 8,592 99.5 162.5

D 10,288 96.3 2908

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 546.4

J 9,468 83.0 271

K 8,028 979 188.8

L 8,064 85.5 139.1

M 6,310 68.6 56.1

N 8,692 2175 826.8

4) §F Aol nS S8

E a5 ZEEdAE A FRJ 2
WEA A o] A F W3] AMAxA AA
214 (Link 104, 608, 1003)8] # 5% 38< 7
Yehy it

link 104 (A ZAZE , S

I. LINK 104  MAX FLOW 3000 VEM/H

PLT. INDEX .00

—134—

53], a%5% ZFEA & HYANITA T
Tabsle AFE, Se A4AZAI ] FAHE
atego]l AT A el Frtste AFTE e
WL 9, O STl E3ste A
5 747 Jehuie, HZo A IEHE o2 &
A3 A3, Ad5st a3 $5AM 2N
B otz Z)strEAA d&, HA5, AdF3E
ztzt veba ok i A ER O wFF
FEE AEd ¥ A3 Ak @54 0%
Skt 7} gstev AZAAE HAs% AR
A%, O7F 423 Frhstdn AF3E AAS
A= 19 et tEe] 09 "7}°!l Blﬂ"‘l S
7AiM ez ¥ol FtUEE T Atk
a2, 7EF2AAas 2 *JEHQW 3o
e 71TENAAS 2sA] 4L A &
3] 7A¢uc Sof O7F b2 Frhst
712 AAE g S HAHE AR
A AEHAHE AAL ARG 0% S
7 2 19 avh FEHAS & 5 U
53], 71s72A4AE 2 F dF34E AAE
g€ 717N HAH3}s} opAstAE A S
AA deNs z AR 09 S9 F7}
o 19 a7t 433 wWol o]FoieER A%
AA g 22AAE FA 2 AFve A

22 0% 59 %—7} ‘3< 18] 327t Ho] £25%F
HEFA7 debdE & 5 AN

o

o o

we 234)

IV. LINK 104 MAX FLOW 3800 VEW/H PLT. INDEX .00

O

123456 123456789012345678



TSM71W]& 3reid Habx e 2bd =29 M AdA et A+

i LINK 104 MAX FLOW 3000 VEH/H LT INDEX 00 v LINK 104 MAX FLOW 3800 VEH/H PLT. INDEX 00

<s
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link 608 (F a2, S w3 2A)
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MO
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LINK 608 MAX FLOW 5150 VEH/M PLT. INDEX 23
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.00

Iv.
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74 259 Uk §oR ddst] -

A7 emto] oluja} B AZbel| AAA AF
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3l7} Aedsl Qs = wlolrh a2eE R o]
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1) F4EA UNEY ZAZE FFA N
3 F 8,800pcu(passenger car unit) & AFA| 7ok
o wa2 AA Y JFAA AL oF 397.5sec
/vehE JElG o} 71322 YFA]
A X 7ko] 3089sec/vehE @M} 23% < A A7}
2838 4 4 ddd (F=Z Fig 42)

2) A% HARE 3lHe A5, HEAAA Tl
2835sec/veh2 #3tuc} 29% 9] AAMPALEAE
A& F deH, 7ETFze A3 HAN} F
Aloll o] FAHE A+ FTFAAAIZEe] 208sec/
vehE @3uc} £ 48% 9 A7 Fiastes &
F& ®skoh (3=x Fig 4.3)

3) ¥3g AF3 A4 JEraNds ¥
A% AF3E S AFele FFAAAZ
o] ztz} 309.2sec/veh} 248.2sec/vehZ el
g, o] A& A% 3323} 2835sec/vehet 7] 3T
2 2 AZHAs} FAlo o]FAHE A+
208.5sec/veh®th 7tz 9%, 16% = A A FFiE

#H7} FolE o2 vebytt (3 x Fig 4.2, 4.3)
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Zt7k wlmstw, S2AASE NAsty AFEE
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Peak Traffhic Volume Deviatiou on the Arterial
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Node Name

Fig. 5.1 Peak Traffic Volume Deviation on the
Arterial

5) o] R& mAE A A 3| A 2Fe] A
Qd 7, AANERE FALE 7t AXE Ale] 9
E2E 9 RAZe B4y, £ $EAAA A
FI Qe EHFAA AFER AT YAA
Q HEA4H & 53 (Mid-Block Traffic
Volumes) 8] WEZo] AdHog =7 ufFo
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