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Optimal Design of the Travel System with Bus Links
on the Arterial in Pusan
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Abstract

Today travel demand in the City of Pusan is increasing with the wide scope of activity
and the better living circumstances as a big city with a population of about 4 million. Also,
the transportation problem of Pusan city becomes one of the severest urban problems with
travel demand increasing in spite of the continuous expansion of the transportation facilities.

The purpose in this study is to find the travel characteristics on the arterial under the
study, construct the optimal travel systems based upon the travel characteristics found, and
finally suggest the optimal Transportation System Management(TSM) which could increase
the travel capacity of the arterial based upon the optimal travel systems constructed.

Thus, it was concluded that more emphasis should be put on Transportation Demand Ma-
nagement (TDM) Policy which could reduce the flow of the automobiles into the Downtown
areas, increase the travel capacity of the arterial through Mass Transportation System(MTS)
including the HOV lanes or the Bus Exclusive Lanes instead.
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Table 1.1 Vehicle Registration in Pusan (Unit : veh)
A}
=& 2H/9 A HoooA 71 € Al
W
1980 28,163 4,506 29,750 62,419
1981 30,287 5,100 31,335 66,812
1982 32,038 6,436 32,543 71,017
1983 37,116 8,141 35,724 80,981
1984 45503 9,858 40,426 95,787
1985 50,189 11,346 44 822 106,357
1986 59,099 13,941 51,420 124,460
1987 75,444 18,535 58,919 152,898
1988 97,022 23,530 67,057 187,609
1989 130,501 28,398 76,037 234,936
1950 167,164 33,619 86,275 287,058
1991 213,485 36,462 96,490 346,437
1952 259,489 40,187 107,080 406,756
1993 309,448 42,384 117,750 469,622
A9 F F7HE (%) 20.2 18.8 11.2 16.8
A8 FAREA, ‘2% 4 AFEFARNR, ZESFZ, 1994, 5.

Table 1. 2 Transporting Rates (Unit : %)
N = 88 ' 89 ' 90 ' 01 ‘92 ' 03
Al 8 A 50.8 50.5 46.8 452 43.2 43.0
i Al 20.7 20.3 21.7 22.3 22.3 189
A s A 6.0 6.5 76 7.7 79 7.6
%= & 3z - - 12.1 139 16.4 179
z1 . e} 22.5 221 11.8 10.9 10.2 126

Al 100 100 100 100 100 100

A8 ARG, nFE 9 FFJEA", 1994, 5.
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Fig. 1.1 Variation in Traffic Volume on the Arterial
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Table 2. 1 Adjustment Factor for Heavy Vehicle(HVF) (Unit : pcu)
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Table 2. 2 Street Traffic Volume Distribution (Unit : pcu)
B — C F — G N — O
Time NORTH SOUTH}| NORTH S0UTH NORTH SOUTH Total Rate
BOUND BOUND | BOUND BOUND BOUND BOUND
07:00-08:00 1,855 2,689 2,037 4,151 3,337 6,668 20,737 7.72
08:00-09:00 2,667 3,456 2,896 4,837 3,911 5,589 23,406 | 871
09:00-10:00 3,026 3,090 3,104 4,336 4,536 4,944 23,036 857
10:00-11:00 2,331 3,014 3,454 4,190 4,825 4,600 22,914 853
11:00-12:00 2,930 3,175 3,386 4,131 4,718 4,684 23,024 857
12:00-13:00 2,748 2,893 3,193 3,792 4552 4,510 21,688 3.07
13:00-14:00 2,840 2,928 3,272 3,862 4,620 4,437 21,959 8.17
14:00-15:00 2,975 3,012 3,563 4,246 4,646 4,167 22,609 841
15:00-16:00 3,021 3,107 3,610 3,931 4,635 4172 22,476 8.36
16:00-17:00 2,898 2912 3,444 3,982 4,713 4210 22,159 8.24
17:00-18:00 2,873 2,848 3,473 3,947 5,021 3,947 22,109 8.23
18:00-19:00 3,136 2,832 3,476 3,630 5,593 3,995 22,662 8.43
3 A 33,800 35,956 38,908 49,085 55,107 55,923 268,779 | 100.00
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Fig. 2.4 Mean Traffic Volume on the Arterial

Table 2. 3 Peak Hour Factor(PHF) depending upon Street Peak Traffic

Secti PHF
ection AM. 08:00~09:00 PM. 18:00~19:00
B-C 0.890 0.974
F-G 0.966 0.955
N -0 0987 0.921
PHF=V/(4XVi5) erereesaremmseensescnnaen: (2.1 7 AAES AFAZAS(PHF) 94 Q 2x2
o374 (FARANY ZAE)E Adstan dAAdes
’ 0901422 btk (22 Table 2.4)

PHF=23 52 2 A5
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Table 2. 4 Peak Hour Factor(PHF) depending upon Intersection Peak Traffic

t i
Intersection |, B C D E F G H I
name
PHF 0.984 0.961 0.962 0.950 0.974 0.958 0971 0.971 0.933
- .
Intersection ] K L M N 0 P Q
name
PHF 0.926 0.961 0.931 0.935 0.962 0.945 0.970 0.897

om A= €& F& A} ALt 53], =
WA 7} Ao FPSAA TPtk dBA
WA FAH R ot AFFHe] ERE
o}71A1 71 AR AL 715A) 71T et et
A, Bk A2 e SEAAEAL A o
A2 AN AR} =75 A  HEAE
Azsga, 24 L uFe] =2 4¢d
<) HCM(Highway Capacity Manua)'®3} A%
AA HA3 2 TRANSYT-7F9] 7]1&
£ uieto g Sl 2 47 e A
718 aeste] F 254 (Primary Travel Ca-
pacity) 3 2= %87 (Secondary Travel Capa-
city) .2 FE3le] T2 A BAo AL

durH o2 x3 wEFL 1AHEQ ZAR
Z3epS AAs A5 walgAe) Lk F
3t WEF FESHRAI(/O)F HE4H2 2
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Czsx(g/c) .................................... (2' 2)

7] A,
c %
s -
g/C 1 F71(C)ell T FEFAAZ (g H]

o

el
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5=solezqulfJ)fbaquR1ﬁ_r ........................... (2. 3)

714,

s, olAAA £ wEaF(1,800 pephgpl)
N, D24 A, ol 579 24 5

fo DA F BAAS
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23t X3 wEFe AAAt 28m, HA
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B
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4714,
U 5Re
B A4 %

L IolAx<l A Z (36m)

£, £2o443 Ao 27 5 zolsl 25
%9 NG FolA qgd gol 2z s
sl 4o ol gatglet

Us=U; X 1.25 «oreeorecasetnnininenninn. (2.5)

3714,
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dubr o2 njFe 2 gakdzde HCM(Hi-
ghway Capacity Manual) ol = o] 42 ol 3.6m<]
A Fof et FEAE VFELE TELTF
(Travel Capacity)2 1800pph 2 A3} glovk 2
ATl A QFRd AR AZAA 24
of o]8% Z23q TRANSYT-7F9 x4
437)1E % fElvel 22 7)sbrze B4 9
kel 2718 nejste] 474 25% & F715ke] 3.
omo] A F& J|Fo g AA & A4 9 2250
vph, AR Aol 2,0000ph, B A A2}
Aol 3,0000phe) AFSFE H s 53
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Link)ell & 2,0000phZ, B.%2 3 (Secondary Link)
ol £ 1,000vphEs 27 AH&stxz 2 9 7 3}
29 Ao aa} HAdsA Lekg ALty on,
WAaF(Bus LinkE 2ZaE v A 24
(Thru Link)ol 800pphE, AR A 7HLxp4
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2 AT ZARAe] A% J22E FAO
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7

g
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of, Table 2. 5a, Table 2.5b, Table 2. 6a, Table 2.6
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2z el A% L HAFEA ARE A5 v
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AdELRFF] ZadtA] $3 i Folsle R
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Table 2. 5a Simulation results in the morning peak period

Intersection Name Traffic Volume Max Average Delay Fuel Consumption

{pcu/hr) v/ c ratio (sec) (lit/hr)

A A 10,924 144 293.9 2,529
B((&F %% 8,628 100 462 359
C(x =) 9,736 130 140.5 1,126
DEA D 11,604 136 1119 1,059
E®M W 10,644 218 664.2 5,516
FK W) 9,660 262 1,1495 8615
G (A ) 10,500 235 2,257.1 18,302
H (% =) 12,046 251 5,263.5 48 899

I & A 8,952 100 56.2 448

J (A 4h) 9,328 379 10,015.1 72,008
K& 9 10,680 169 4986 4,145

L () A) 9472 380 17,723.1 129,330
MEF 35 10,124 122 279.1 2,245
N (F423) 9,140 171 5782 4,136
oI & 7,378 127 385.4 2,243

P (7] ) 7,188 159 132.1 757
L Q (BAHFEAY) 9,768 B ] 8449 6,420

Table 2. 5b  Simulation results in the afternoon peak period

. Traffic Volume Max Average Delay Fuel Consumptionj
Intersection Name (pew/hr) vlc ratio (sec) " (it/hr)
AR A 10,652 141 255.1 2,146
B(% ¢ ¥ 8412 97 420 322
Cc (& =) 9,492 126 103.2 824
DAEAE 11,320 133 95.6 390
E@®JY & 10,384 212 586.0 4755
F (A =) 9,424 254 1,014.0 7,421
G A ) 10,164 227 1,981.5 15,558
H (& ) 11,746 245 4,789.0 43,387
1 (% ) 8,728 98 50.9 400
7« 3] 9,104 366 9,054.7 63,546
K (3 o 9b) 10,420 165 4483 3,640
L (8 Ad) 9,236 371 16,3419 116,284
MHES 10,000 121 2578 2,053
N (E3&3) 8912 167 493.3 3,449
O =% 7,186 124 328.8 1,871
P (7] ey 7,100 157 1247 707

Q (EHAZAE) 9,571 147 736.8 5,493 ]
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Table 2. 6a Optimization results in the momning peak period

. Traffic Volume Max Average Delay Fuel Consumption
Intersection Name (pcw/hr) v/c ratio (sec) (lit/hr)
AR AD 10,924 116 1712 1,500
B 4% 8,628 97 29.5 244
CE = 9,736 100 76.2 640
D& A3 11,604 124 848 817
E(d Wl &) 10,644 137 280.3 2,370
F (4 ) 9,660 160 563.5 4,257
G A ¥) 10,500 164 714.1 5825
HEE  #F) 12,046 138 688.5 6,459
I & A) 8,952 97 30.6 266
j@< Ah) 9,328 285 6,664.1 47,938
KEA9P 10,680 169 3284 2,754
L (4 ) 9,472 185 2,3535 17,218
M®EES 10,124 132 187.1 1,522
N (F#24) 9,140 150 471.2 3,382
O F 3 7,378 111 122.2 745
P (7 ) 7,188 87 132.1 757
Q (FAHAEAM). 9,768 151 17.7 128

Table 2. 6b Optimization results in the afternoon peak period

Intersection Name

Traffic Volume

Max v/ c ratio

Average Delay

Fuel Consumption

(pcu/hr) (sec) (lit/hr)

A A 10,652 113 134.0 1,157
B (& %4 %) 8,412 95 25.3 211
C (& k) 9,492 100 61.3 513
DEAZD 11,320 117 67.9 649
E®Jv I 10,384 136 2387 1,978
F (4 =) 9,424 155 488.2 3,605
G A x) 10,164 158 596.1 4715
H (& >) 11,746 133 591.8 5,424
1 (% A1) 8,728 96 27.1 234
J (4 Ab) 9,104 276 6,017.2 42,251
KE@Ed 8 10,420 165 2975 2,438
L () A) 9,236 180 21214 15,138
M®EF 3 10,000 129 171.2 1,380
N (EF33) 8,912 146 4059 2,849
OF 33 7,186 106 100.9 606
P (0] ) 7,100 85 174 124
Q EAAEZMY) 9,571 131 425.7 3,201
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Table 2, 7a Progressive optimization results in the morning peak period
_E_ A
4 I 1 m v
Parameter
Average Delay
786.4 778.8 1,469.6 1,461.1
(sec/veh)
Fuel consumption
. 115,713 114,746 196,599 195,554
(Lt hy)
Operating Cost
449 560 445,889 756,146 752,181
($/h7)
Perf
eriormance Index 36,899.1 36,554.4 66,263.2 65,887.3
(DD
Table 2. 7b Progressive optimization results in the afternoon peak period
Bz
® A I i m I\
Parameter
A Del
verage Loy 7016 698.2 1,308.1 131238
(sec/veh)
Fuel i
uel consumption 101,939 101,170 174,338 172,477
(Lt hy)
O ting Cost
peratng ~os 395,911 392,957 670,340 663,258
($/hr)
Performance Index 32,2209 31,9595 285233 57,8495
(DD
Gay

I1:9% A8 (Progressive Optimization)
I: 4845 243 9% 34844 (Progressive Optimization with Optimal Phase)
m:w2xd3e 28 9% F A4 (Progressive Optimization with Bus Link)

VA WA aE 1Y A% HAEH

(Progressive Optimization with Optimal Phase and Bus Link)

Table 2. 8 Measures of Effectiveness(MOE) in Progressive Optimization with/without Bus

Links
Without Bus Links With Bus Links Rate (%)
N b3k S Wk N 43 S wuh3k N w3k S wr3
Average Delay | 2 166.6 1496 35.3 39.3 78.8 73.7
(sec [veh) 2% 1456 152.0 34.0 39.1 76.6 743
Fuel Consumption| ¢4 052 131 0.16 0.72 69.2 450
(Gt hr/ven) | 2% 0.48 0.46 0.16 0.15 66.7 67.4
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awtdez A AsEANAAE vRE F
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(Left-Turn Arrow)el] o]oiAl ateiu}sre] 44
3(Green Interval) 7} A% g H= A} e o]
1, 29 )2 Lag Left-Turn PhasingS 3Hd

wpake] =ANF cho] BE 3345 (Prote-

cted Left-Turn Green Arrow)7} o]}zl A4
gjojc}. Lead Left-Turn Phasingd o] &3 =3
A A AA3A FrME YIAAAALS LA}
2 43 ZUA F3A A FES
a3 F ooyt ZAX T Ao whdiupe 2
Aapekel 3¢ AFse Ao gk Wi
Lag Left-Turn Phasingell A& okubgkel 2 zle]
FAle £88 4 Jd3 H3H SHAE} A3
7] Ao} B dgre] BFeoz N gk
2YPaE BeAF)e i mARelA 2y
2 AAgFFel AdFAG #F3AH Aol ge
Aol A xbeke] Eafo) xjzte] WY 3
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Fot #3A Asfo] Ads v Lagging Interval®
Z 7)ol AR A G 3| zped Afolo] Aol W
AE 5 AUk

2 dA7dAde g4 2x120 gzt A
3 #AAAL 712l Hefal Lead Left-Turn
Phasing®} Lag Left-Turn Phasing®] &3& ®]ia
ste] 7zt wAE Ao odghe A A (Signal
Phase) & H4d224 A7) o= P& F2 8
=7} ottt

Al

A

2.5 BXtg Md|AxZ=(Level
LOS) 24

of Service,

dutd e g wmaee] AuAdFEe vlast
e 2= i) v/c ratiod) o1& wlzmwkd, i)
A A A 7H(Average Delay) ol 2& wl
o] 9t}

D v/c ratioo) % Bl ®

RA2 9] F-Ao) glolA] 7} JjRHolm &3
o} &5 2] v/c ratios) ¥ wlmupbygelct, o/c
ratiox %% (Traffic Volume)® %83 (Tra-
vel Capacity)®} ¥} &2 7}2(Stree v} T2
(Intersection) ¢} A&%%¥& Jehy& F3ojc},
22 A9 2+ AA(Link) Q) v/c ratio = X2
712 3 o]lF E 3% (Degree of Satura-
tion)2} ¥-27)% 3},

w22 4re] 7+ 24 F(Lane Group)olyt ==
A& (Approach) el A 9] v/c ratio(X) & oh&
3} e} Foxl o)FF Ei HZZ o ol

ot o rir

)(i=0|'/6‘{(0/€)i .................................... (2. 6)
7)1 A,

X ATE e o|EF 19 v/c ratio

v; 1 HATE B ol%H 9 ZEZF(Volume)

(oph) ,
¢ - ASE Ev olFF 9 £ (Capacity)
(vph)
et A],
Xi=/c)i=v/[s:X (g/C)i] +wrevvvrevereveens @n
szl"iC/SegiZ (?I/S)f/(g/C); .................. (2. 8)
o 7)ol A,
g CHTE EE OIERF i FEEZYATY
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C: cAlEF712] Aol (sec)
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Fig. 3.2 Cycle Evaluation
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SSSSSSSS

.00 PVG 44X

+10000000000000000000000000001
+10000000000000000000000000001
+10000000000000000000000000001
:10000000000000000000000000001
B )00C 0001 T IITIIIT

1234567890123456789012345678901 2345678901 2345678901 234567890

Pt Pt b et

ITIIIIII

of FAHUAI HYNBAYe] ERoHE WP

DAMAZFZY, 0--9 1 & A3 F5]9 Stepd

Fig. 3.3 Flow Profile Diagram
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st St (Fd->AAYH) 9 wags
ol del ule) 65% 2 FFA A2 83%
o] dELRFpe] iyl 28w, 24 - o F

Table 3.1 Cycle Length and Phase Sequence in

A0

AFALY 2 EA-] g2 AYY 22 3
Ao} AAAA R AEF7]E Table 3.1% 2},

City Hall Intersection

. Node A (AM) Node A PM)
Setting 01 | o2 | o3 | o4 | o5 | O | o1 | o2 | 03 | o4 | 65 Lt
Simulati - -«
“"(9;““ i 'S 1N 150 it ' 1S 150
43 [ 316 | 66 4@ | I® | 160
timizati st s
or (: on ‘ ? i “’ 26~265 ‘ T i “’ 185~265
3@ | 9@ | 6@ N | D@ | 6O
Progressive -— -— i
Optirnization ‘ T ' “’ 260~300 ‘ ? f “’ 270~300
%) 9@ | a@m | 17 (M | 40 | 1m0
Optimization with L o -
Optimsl Phase ‘ 1 ' ‘ N 160~300 ‘ T i ‘ L 185~265
» B@ | D@ | 1650 @ | D@ | 8@
Progressive Optimization -+ ) t I
with Optima) Phase ‘ 1 B “’ 20~300 | ¥ ¥ “’ 265~300
* ¥O | 4w | 7D EX T
3.2 D nAR(HHHE BAR)
D 2A2(HA% 2x2)e] AL 160sece] Al
35718 38A1 R 29T U FA A9

Z23s d%3 v B o oA FFA7) )
= 23% 9 HEFAA) ARL RG] Prslge
o, &F AFALAE di B 28% Y2
BEANAA L A8 A ggo] Fastelch. 1)
I AF HAFEAE AAAE A= Y7
A S 18% 5745t 90% 2 dArAneg
o] F7tsldAct. WA= E 24y A% HA
4 235 AHyEg, oA HFA 7k N ut
(AlA->Faga) g Agstes Was JFAA
7} 100% aslds d84wete 89% AE 7}
2ot o F HAFARE @A 2 42 100
%,87% 9 F2AFAE E 5 A2, S WF(EY
221 W) o] L HPFA N v gt Az}
€ 92 7 U9 2F HFANY A E i

< 46%, 50% & Jehin o 8z, ¢
A-F AFANY 7 By e FHE w
A2 e JAAA L MEF)E Table 3.2
9} Zr},

N,

J]JI

Fig. 3.4 Joa-Chun-Dong Intersection

tes2+ Morning-peek Period
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i

60000  10DODC 150000  20000A  EROOCH
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1 1 s0 « o« aa

Step

Fig. 3.5 Cycle Evaluation



Bus LinksE& Zed 34 ZAEZ 2FAAY AAdA A AT 19

= . = - 5 3) = . 3. =
2F FFAZY L #Q%E wxt2 e N-Bound ¥ A5 L AAF 2229 N-Bound
AR 24 31244
N F A=) N =
) HBEH i) HAgEa
LINK 401 WAX FLO¥ 3072 VPE PLT. INDEX .0C PVG100% LINK 401 MAX FLOV 2996 VPH PLY. INDEX .00 PVG100X
4000+ ) ’ 3000 00000000
: 00000000
: 00 00
00 00
: 00000000000000000000 00000000
300024)()100"!00!}1&"“00 000000000000000¢ 2250+0000000000000000000: 00 00
+0000000000000000000000C00: 000000000000000( +0000000000000030000 000000000000000000
00000 :000000000000000000000000000000000000¢ 0000
00000000000000000000000000
:0000000000000000000:
:(/00000000000000000000000000000000 0000
2000 00 1500: 000000
000000
: 000000 0000
000000 00000000
X300 0000000000000000000300000000000000030000 00000000
00000 0000000000 : :000000000000000: 00000000000000000000
1000 00 00 750- 0000
0000004 0000
$000000000000000000000. 000000000000
s 00!00%3!0000000000!00001!000(00!0000" NOOH)Dggg £000000000000000000000000000000000000000000000
0000000000000000000000000000000000000000000000 - 00000 00000000000000000000000000000000
12345678901234567890123456789012345678901234567890123 123456789012345678901234567890123456789012345

i) 9% HAHEY iv) HAEANE TR AE HAHEA

LINK 401 MAX FLOV 4433 VPH PLT. INDEX .40 PVG100X LINK 401 MAX FLOV 4594 VPH PLT. INDEX .43 PVG100X
5000+ 5000+
300000000000 : 200000000000000000
: : 0000000000000000000000
. 00 H 000000000000000
3750+ 00000000000000 3750+ 00
00000000 00 i 00 000000000000000000
00000000 000 000 0000000000000¢
:0000000000000000000000000 o 000000000000000000000000000000
000000000000000000000 O $0000000000000! 000000000
00 00! 00 0000000000 4
2500 00 2500+0000000000000000000000000000000 O
3000 00 001 00
+00000000000000000000000000000000000 00! X
:000000000000000000000000000000000000000 X000 D000 00 D00 DOC
2000 100000000000000000000000C00000000: 0060 X
H 00 )00( 3 0030000000000000000 00C
1250 000000000000000000! 2000 1250
00000000000000000000000000000000000 3000
0000 00! 300C +0000000000000000000000000000000000000000000000000000000000(
X000 00 00000
3000000000000000
000000000000000000000003000000000000000
1234567890123456789012345678901234567389012345678901 234567830 123456769012345678901234567890123456789012345678901 234567890
S % o L) - 5 = =] 3
v) Ha8=as 32233 dF FAsEA vi) A8 283 E w8Fg IAF
SEERR
LINK 414 MAX FLOV 468 VPH PLT. INDEX .58 PVG100X LINK 414 MAX FLOV 473 VPH PLT. INDEX .65 PVG100%
500+
500: B 000
o 000000000000
H H 0000000000000C
N : 00000000000000000
375+ 375+
: 0000000000 [ ooomuuumomgg(uumm
00000000 : 00
ety H 00000000000000000000000
00 0 :
0000000000000000000000 % 250+ 00000000000000000000000000
0000000000000000000000000 :
0000000000000 X .0000000000000000000000000000C
000000 000C 0
: : [
= 0090
125 125+ 000000
000000
00 0000000
00
123456789012345678901234567890123456789012345678901 23456789 1234567690l23456789012365670901234567890123(5675951234567690

(N3
[ AYAZA el =8t 28, S HABAZA L FAHUTHL QA F A 2bel] Sibsle 2}sk
0: 54452 Eatste ek, & ARUET, 0~9: & ABF7]9 StepF

Fig. 3.6 Flow Profile Diagram
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Table 3.2 Cycle Length and Phase Sequence in Joa-Chun-Dong Intersection

_ Node D (AM) Node D (PM)
Setting 01 02 03 04 05 m&ﬁzm) 01 02 03 04 05 Lm(jﬂ?(esec)
Sim(‘;];m R 4 ff F 160 i 3 (f F 160
D@ | 2@ | 1@ RO | 20 | 50
Opﬁ’('::m ‘ ! 4 (f F 190~255 i }” F 180~250
5@ | 80 | 0E %@ | 8@ | 0@ ,
Progressi /
omxuz:r:z it , Nr F 360~300 it }‘r ‘i: 770~300
% BWM | 500 | M W | 0@ | 1m
?;;“SJZ‘“ i }(r F 170~206 J ! ‘w F 180~250
o 5@ | 00 | 00 50 | 80 | 0@
e o
with Optizal Phase l ! ““r F 260~300 ‘ ! "{r F 265~300
% O | 90 | 1w 0 | 00 | 10

3.3 G WAZ(NE WAR)

G 2AE(AE 2x2)9 A5 F7)= 200secel
A2 95 slsdch 99714 NS &%
A8 A (Thru Link) 9] £%-3Fe] &3] @7 «
ol HA A5 meistd S W (FAH>AA
o] AR H3A| 51%7}3Fe] FHXA &
A3l A% HAHF}EAE A Hd 4%
Aol uls] FFA A o] HF FaEA He
g, oF 70% RES JFFA A/} FadE du4
ze oF 65%4 iyt WARIAE HE
gt} A% HANEAL HASGYE @ NS 7
yepde o FAFAdE & 83% HES
YFRAAT ¢ 74% 8] AuiRmgo] 7Hid
A1, £F FFAZ e N HF R A->FH%
Aol e 77% 2 FFA A 52% 2] dRA
w o] Ztastgl ot S WS —-A1A wH)d
Ae ok 9% 9 HFA ALl FrH5IA L A&
2RFL 43% 7t Fasgn 24 - oF HFA)
e 7 BAe] e HE w2 e HAe A
AA P AEF7]E Table 3.33 Zc},

g & B o P

il

TILT

1

Average Delay (sec/veh)
#0000 100000 S0008 200008  BHE000
1

Step

Fig. 3.8 Cycle Evaluation




Bus Links® 28§ $4x AR

2R AFA7 C AE A2 N-Bound

CEER!

) 384
LINK 701 MAX FLOV 7300 VPH PLT. INDEX .00 PVG 36X
8000+
: SSSSSSSSSSSS
SSSSSSSSSSSSS
SSSSSS SSSSSS!
SSSSSSS
6000+ SS355SSS
SSSSSSSSSSSSS
: 8588858sReees
: SSSSSSSSSSSSS
: SSSSSSSSSSSSS
SSSS55SSSSSSS
4000+ SSSSSSSSSSSSS
SSSSSSSSSSSSS
SSSSSSSSSS
1 SSSS5555SSSSSS
_SSSSSSSSSSSSSS . -
00000000 I II
00000000 1 II
00000000 I 11
00¢ I H
+00000000000000000( I I

12345678901234567890123456789012345678901234567890

i) 9% HHIHEH

LINK 701 MAX FLOV 7300 VPH PLT. INDEX .34 PVG 20% LINK

8000+
15888 SS5SSSSSSS
:88SS SSSSSSSSSS
SSSS SSSSSSSSSS
SSSSSSSSSS
6000+5SSS SSSSSSSSSS
S SSSS.
SSSS SSSSSSSSSS
5858 SSSSSSSSSS
SSSS SSSSSSSSSS
SS5SSSSSSS
4000+5555 SS5SSSSSSSS
SSSSSSSSSS
$555558SS5
§S8SS $55SSSSSSS
S§555 SSSSSSSSSS
1000SS SS5SSSSSSS
2000+00000 SSSSSSSS00
00000 SSSSSS0000
: 00000 SSSSS000000
100000 1IIIT 00001
:00000 II1II 00000000000
100000 TII11 [ 00000000000

123456789012345678901234567690123456769012345678901234567890

z449)

A2EAAY LA B AF 21

oA HFAZY AT w229 N-Bound
AR AA

i) 34824

LINK 701 MAX FLOV 7300 VPH PLT. INDEX .00 PVG 26X
8000+
SSSsssssssssss

sooo} §55555555388sS8

4000+ SSSS5SSSSSSSSSS
: SSSS!

¢ SSSSS5555555SSSS

:_SSSS! SSSSSS

10000000000000000
zooo.xmnnnnnmnnnnn

000000(

[T

1l

X
123456789012345678501 23456789012345678901234567890123456789

i) MragE vele A% HAHEA

LINK 713 MAX FLOY 1000 VPH PLT. INDEX .74 PVG 54%
1000+8SSSS
:S38S8S

1
: II11
: 1044841
250+0000000IITITIITT
+0000000ITTIIIIITIIT
:00000Q0ITIITIIIIIIT
:0000000IIIIIIITIIIT III
:Q000000ITITITIIITIT IITIIIITIL
0GO00Q0IITIITIIIIIIT IIIIIIIIIIIIIIIIIIIIII

123456789012345678901 2345678901 2345678901 2345678901 234557890

1D 440076 2aste A9, 51 A4AEAT FARADI SANBAe) B AP
0: 54456l Bashe A, * | AYUETFZ, 0~9 1§ ALEF7)2) Step

Fig. 3.9 Flow Profile Diagram
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Table 3.3 Cycle Length and Phase Sequence in Jun-Po Intersection

Node G (AM.) Node G (PM.)
Setting ¢1 02 93 () 05 Lastl;l(;c) 01 02 %3 04 ®5 Im?ﬂ?(iec)
. y - -«
s | [} |45 w WA E N .
6@ 8 (2 14 (2) U Q) 36 (2 82 14 (2) 4@
o | LA e A S (aew
26 (1) 11 Q) 8 {1 51 (1) 25 (1) 2 8 51 (1)
Progressive - <
Optimization ‘? :’b - “’ 260 ~ 300 ‘? 1’» - “’ 210 ~ 300
) 24) 11 () 8 ) 53 Q) 24 1) 1 ) 8 53 (1)
Optimization with - -—
Optimal Phas ‘? - :L “’ 255 ~ 300 ‘? g :L “’ 50 ~ 300
o 240 8 (1) 13 () 51 Q) 240 8 134 51 1
Progressive Optimization -+ -
ivetrwal I BN IRV I A I wm-m| tH | S Ak 5 ~ 30
o 235 Q1) 8 (1) 13 () 50 ) 23 Q) 8 Q) 13 (1) 52 (1)
3.4 M nX2(HES WA2)
M Zx2(HF&F 2A2)e ALF7e 180 o] A HAAA " AEF7]= Table 3.49

secoll 4 A2 £9HT g} HAHI}EHE Faga
A x)3lele diE 185~260secAte] 9] Al ZF 714l
A Aol =g o] w of 32% 2] H
AAA|7k3 AR ARFF] Faste ez vE
vk A5 A3 A 2 HFA| e
o} 37% 9 HFAA Az FAstg ot d8
AR oF 2% AE F2IAT F HFAIZ
o) AL 40% 2 FEAMAZLL 1% =] A8
Lol HAade ¢ UAdT HAHIAE 2
23t A% HAJFEHE AAEE ATl
260~300sece] AlZF 7oA A3} o] FAH
ol o] wl ofF 39%2 HFFAAAZH} 1% o
FEAaRzgo] it HAYaE T8dle o
F HANEA L A% A3 N GFA A5

Fig. 3.10 Myeong-Yun-Dong Intersection

=zt
gr)e] Mae AL 1008 FEA M2 i A
85% 9 AFAAA ] FaSAT, S PFCEN N
REE L ECEE RIS I E S i)
735 f 93% 2 FFAAAL} 60% ] AvE® £1 ,
Po] AT £F BFANE 247 90%, 50 D i B e
%4 aske A& ¢ 5 s 2993, 24 - s

2F AFANY Z EA 0t HEF ZAE ‘
Fig. 3.11 Cycle Evaluation
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Bus Links® 3§ #4219 7HAEE 2B 449 A AN B AF 23

= . > ()
24 HFAZY I 9FF X292 N-Bound A AFAZY P ES 23324 N-Bound
SRE ] A4
N = W N
i) ¥ i) A 384
LINK 1301 MAX FLOV 4250 VPH PLT. INDEX .00 PVG 66X . LIRK 1301 MAX FLOV 4250 VPH PLT. INDEX .00 PVG 73X
5000+ 5000+
+ 5585988558385 S5S5SSSESSSSSSS S$SSSSSSSSS 158558SSSSsessSsssssssssss $83SS
+SS88555S55888S8S5EEESSERSTES SSESSSSSSSS : SS55S5885S8555SS 55555
3750+5585555555558 55858555 5658888 SSSSESSSECS 375035$ssssssssssssssssssss SSSES
:00000000000000000000000000001 0000000000 : 0000 X00000000000000( Iéo Boo
000 X
00
: woou 0000
2500 % 00000 2500+0000090000990009999 00000001 o
+000000000000000000000001 00000 g{ 001
00! 00! g} 0000
X : 00 01
1zso«ummmnnumgg1: X :% }8 1250+0000000000000 01
1000 0 1000000000000 01
00 0l
00! }g 00 : 000000000001 00000001
123456789012345678901 2345678901 2345678901 2345678901 234567890 12345678901234567890123456789012345678901 23

i) 9F HAsEA - V) A4EANE AT 9% Ay

LINC 1301 NAX FLOV 7437 VPH PLT. INDEX .67 PVG 86X LINK 1301 MAX FLOV 7447 VPE PLT. INDEX .67 PVG 87X
8000+ 8000+
6000+ 6000+
; 1 1 : 1 1
I 1 I I
11 1 II II
5 sss s Itiens : 5555 0000000000000SSSSSSSSSSS
4000+03355555588 858 9000000000 4000+ SS55 0SSSSSSSS5SSS
5SS! SS £558§ : 5888 SSSSSSSSSS
SS. SSSSS : S858S 000000000SSSSSSSSS
2005558555 S55S5 000000000000 i S$5588 2000000000000000SSSSSSSS:!
JODOSSSSSS SSSSS : SSSSSS X0000000000000000SSSSSSSS
SSSS $SSSSS : $SSSSS 000SSSSSS
2000 0SSS £55SSS 2000+ SSSSSS 00SSSSS
: 0000 SSSSSSS 3 585588 000S00!
111 SSSSSSS 0000 : S$SSS 0 € 000007 ITI
000000001 11 ITTFE 111 H 09 ST 2000000001 1111
:000¢ 0001 T1IT1TI111111100000000 :
11 ”"”"“0000 :IIII EIIIO DIIIIII
XXBRR

123456789012345678901234567890123456789012345678901 234567890 123‘557690123‘56789012345578901234567590123456'78901134567890

v) M2 as 7Y AF AHRy VEELBRERECERETLREEEE R

LINK 1313 MAX FLOV 848 VPH PLT. INDEX 1.34 PVG100X LINK 1313 MAX FLOV 773 VPH PLT. INDEX 1.33 PVG 88X
1000+ 1000+
7504 o 75°§
00 ! H
: 00 ; 200
soo. 00 : 000
: o 500+ 000
: 00 : 10000
0000¢ : 00000
: : 000000
: 0000000
H 10000000
250+ 250 00000000
: 00000000000 : 0
0000000000000 1000 :ﬁ:ﬁ:%
0000000000000000 10001111 2000000000
:00IIITIITHIY 000000000
12345678301 23456783012345678901 2345678901 2345678901 234567890 154.567;;312345515901z:ussmmzussmomcssvasoxzusmso

1EAY)
D ASAEA b S48 4%, S: AAUBA0e) TADATE FANBA L SUSHE Ao
O: SMAEA ) Eashe 2, * 1 U577, 0~9: & VEF7]9] Steps

Fig. 3.12 Flow Profile Diagram
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Table 3.4 Cycle Length and Phase Sequence in Myung-Yun-Dong Intersection

5 d} 13 pLEN] 10

57 (1)

15 (1)

_ Node M (AM) Node M (PM)
Setting 01 02 03 04 05 w%‘:;c) 01 02 03 04 ng'g(;c)
: . - -
Sm(l:nm ‘ 1 f "—’» ‘” 180 ‘ 1 ' i ‘]T 180
$0 | 4@ | 1u@ | 8@ £0 | 4@ | 4@ | B8O
opm('::m ‘ } V é» 'ﬁ 185 ~ 20 ‘ } i :t ‘]? 190 ~ 260
B@ | BW | 0w | 4@ 5@ | BO | 0@ | 150
Prognssive -+ -+
Optimization H ‘3 ‘-’» ‘ﬂ 260 ~ 300 H | 14» - 7m0 ~ 30
%) 09(0) | 4@ | 100 | 130 B0 | 4@ | 10@m | 16a)
Optimization with -+ -+
o»mm: *1 ‘]? '3 1’» 155 ~ 300 ‘? ‘ﬂ 2 Z’-» 180 ~ 260
i 5T @ | 154) | 13 | 10 8@ | 40 | BO [ oW
Progressive Optimization - -—
with Ogtiza] Phase ‘ T ‘” i '—4> %0 ~ 300 ‘ T ‘]1 i i %65 ~ 300
[ 1)

3.5 Q nA2(SYEEHMY BAR)

Q ZAZ(FAHARNY BA2)= 582 &
AET Yd AIZF7]= 200secE: FEH e},
HAsEAo)A N-S =3Fe] AAAA(Thru
Link) 9] HHA13AX]7ke] Frlsle] gl N W
(A R->FAwa) e AAs) 344 Mg 5
WA ZAI7re] aFHgded, o] W 24 HFA
Zroll= oF 40% 9] FFAAMAZLH B L RFFo]
ZaEHAR LFHFA e & 41% A= F
71898 4 & Uik 9% HAs R4 AdAE
A& A5 38% 9 FFAAA o] A8 33
%2 dBEAaRFe] Frlstes AR by
HHPAE 28T 4% FAHIEAS AAAE
ol 24 FFAZAE 37% 9] HF= A A
7ol st 32% 9 dRAaEFFo] Aty
o, o]¢} vRAIIA R o F HFAZex 39
%, 33% 9 FFAAAH} Adgimefe] #zt
Zastedo Hagdazg 2 95 HAEH
AN FFAAA Y 54 Rego] & Fo=
#adlged, Hagdadde 5% FES HyF
A A A zke] FAFAI 0% A=Y ABRARF
o] Z+A3tlc}.

Average Delay (sec/veh)

—102—

waseer Morning—peak Period
4y Atarnoon-pesk Period

Fig. 3.14 Cycle Evaluation
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Bus Links® 38§ #42d A2 2544 AA4A B AF 25

Table 3.5 Cycle Length and Phase Sequence in Kum-Jeong Police Intersection

Node Q_(AM. Note Q (PM)
Setting Cyde Cycle
01 02 03 04 05 | Looneea| ©1 02 03 04 05 | Lnetiee)
Simulati s b s 4 L
'm(;) on ‘ t i ‘—’» - “’ 20 l 1 i > - “’ 200
7@ | 5@ | 10 | 1@ | 2@ 70 | 5@ | 10 | 1@ | 20
s -— [ - Ly
Optimizati
(%Z:m H i :L - “’ 25 ~ 300 H v 1’» + “’ 20 ~ 300
O | oM | 6@ | 1D | 4@ %0 | 7 W | 60 | D | 5w
Progressive -— N -— (.
Optimization * T 3 :t - ‘L 260 ~ 300 ‘ ? i :L “ ‘l’ 270 ~ 300
8 BWL_| 7 6 () oo | 8@ A | 7 60) 1M | 14
Optiization with (g - L -«
Optimal Phaw ‘? “’ - 14» | 20~30 ;f “’ | 14» | as-~3m
v BOH | B | 00w | 6@ [ @@ BW | BO | 0@ | 60 | 7w
Progressive Optimization | -« Ly -
with Optioal Phase H “’ - ‘-’»  |s0~3m H “’ - 14» ¥ |2 ~30
e W | 20 ] um | 6@ | %) 00 | 2w [ uw | 60 [ B )
A AFANMY  FAAFZAY w2 2 A FFAZG  FAARANYG 232
N-Bound & 3l z}4 . N-Bound &A1 x}A1
D B384 i A3EH
LIMK 1701 MAX FLOV 5200 VPB PLT. IMDEX .00 PVG 2% LING 1701 NAX FLOV S200 VPH PLI. INDEX .00 PVG 36X
SDM‘
ﬁsmssﬁ%
4500‘ §§SSSSSSS§SSS§SSSSS
5555555558 S5SSSSSSSSSS
S$SSSSSSESSSSSSSSSSSSS
H i 5SS55SSS5SSSSSSSSSSSSS
3000+ SSSSSSSSSSSSS NW’ SSSSS5S598 555555555558
: ssssssss . SSSSSSSSSSSSSSSS%
S e
150000000000000000001 1500‘100000000000000000000@1
:000000000000000 0000001
000000000000000] 100000000000000000000001
1000000 10000000000000000060000.
:0000000000000001 :100000000000000000000001
:0000000000000001 +100000000000000000G00001

1 3456 34567690 12345678901

i) Q% HAsEA iv) 488 2 AE HAHFEA

LINK 1701 MAX FLOV 5200 VPH PLY. INDEX .50 PVG 44% LINK 1701 MAX FLOV 5200 VPE PLT. INDEX .46 PV6 50%
6000+ 6000+
$$5S5SS55SSSSSSS i $S5SSSSSSSSESSSSS
B SS85S55SSSSSSSSS : SSSSSSSSSSSSSSSSS
i SSSSS5S5SSSSSSSS : $85553885S535855S
4500+ SSSSS553S8SSSSSS 4500+ $SSSSSSSSSS8588SS
H S55555555SSS8SSS : 5S55555SSSSSSSSSSS
H S55SSS5SS H SS5SSSS55SSSSSSSSS
555558555558SSS55 i 3 3SSSS
: SSSS! 8 SSSSSS! S
: SS5585855550SSSSS : SSSSSSSSSSSSSSSSSS I
3000+ SSSSSSSSS55000000 3000+ 10000003
3 SSSSSSSSSS000000000001 T : 100000000SSSSSSSSSS 00
S5SS5S55SS00000001 011 : 1000000
SSSSSSSSS00000 I : 10000000000SSSSSSSS 0001,
: $SSSSSSS5000000000000001 : 1000000000000SSSSSS 00001
: SSSSSSSS5000000: Oﬂl i 100000 I
1500+ 5S55S5S5000000000001 1500+ 1000000000000000005000001
H $55S5SS50¢ mmwml i 100000 00T
111 $55500S50 : 10000000000000000000000001
IITIIIINI] 3 1 10000000000000000000000001 111
IIIIIINITITIINL noooooooooom D e 11 10000000000000000000000001 I1EITT
18C8E6E3ERER 40 000000000008 1 1 Besss3its 11 10000000000000000000000001 111111
saExx

s Fx e
1 2 2345676901 2345678501 23456° 12345678901 34567890

(71347

1D Ao SR8k A%, 1 AAAEAZ] FASAEE SHNBA A ¥ AR

0: HANEA el 2atsle A%, * I JAAETE 0~9 1 & AEF7]¢ StepT '
Fig 3.15 Flow Profile Diagram
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4.4 E

B AydA A48 FYEE A 94
%é‘r 24 14 24 FP=F F 60% o) 2e] A
a2 olch 2z A AR A T3k
S5AFe e AEZd o e F
sicty #kEglr] dFe g4 =2 E
No g fElEaiake] B 17329 A4 At
2 st mEFA A, S2AA L AEAA
AL AAstda, a2 Ak AFAaEE 2o
3] 3t7] Y8l HA AZAA ¥ AEFA
£ tEalgded, xR 2E5HE 5

717] 38 $Z a6l w28 =2 (Bus Links) &
A3l ERAAE AES doe od5H 2%

)4

>

=

LMLE&HEW4N4>H°{NH

) A Ax2e IEFFAAE M 2
A} AF A7 (Peak-Time Periods) & %8 3}7)
FEE 5 dE A=2 A9 2F P 2 #
o]F HeolA dux FFY A9 FU3A F
P Fo] AFske Aol A2} A E 7}
ERFF FEE FAE AFANNE Ao
2l 23 9 %4 747—} 08 :00~09: 002} 18 :
00~19 : 00A}°] 2 & Z A7 9} Y3l Ao
2 eyt

i) A AERY E2AAE BAs & 4
7 F 24~40m9] 6~8AHNERo| 2, T2 A
F2 it FIARNAY FL QAR 273
mZ AR B} FL& A4l wow, +IHAHA
A& vz gl F Azlel HAEY Fo2
sl 3.0~50m A=Y W E& Atz
ReE2 AFLEFE 43 37 98 =2 F
3 2 Fo] AzAe] &=

i) A A=A} FAZ e ofit AlEA
A dgg Bd, - FHFAIZe F3RlFe|
o1& BEA A A7k o 2,3788sec/vehE e
3, JEgABEARFE 18125 7lithr 2 vebyton],
¥ AENRolE FFAAANH dRAELH
o] 7}z 2,159.0sec/veh® 16,043.90it/hr2 hEl
t}. o}e} o] HFA A} A8 LRG| o F

74 olft WY BAE FoA B, A

patz e} WA waze) FFAAA LS 84
wefo] Ao ¥ty WEelddch

R 22 s HAFEAHE Al @
g wlas B oo, oF 68% 9 HEFA Az
AuAmeke] Zadgdx, A% HASEAHAA
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