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Optimal Design of the Travel System during the Different Time Periods on the
Pretimed Signalized Intersections in Pusan Area
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Abstract

Today the congestion problem is a problem for the most of the cities to solve.
Especially, traffic congestion in the big cities is occurring regardless of the rush-hours.
Because the transportation facilities secured in the big cities are very low, and the
financial resources and sites for the expansion of new transportation facilities are also
limited. Therefore the appropriate Transportation System Management(TSM) techniques
which could improve the transportation system are absolutely required to solve the
transportation problems instead of the expansion of the transportation facilities in the big
cities.

The purpose in this study was to review the travel characteristics on the Pretimed
Signalized - Intersections under the study in Pusan area, construct the travel systems
during the different time-periods based upon the travel characteristics reviewed, and
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finally suggest the optimal travel systems which could reduce the traffic delay and fuel

consumption of the Pretimed Signalized - Intersections based upon the travel system

constructed.

Based upon the results, it could be concluded that the pretimed signal system based
upon the on-peak periods should not be applied to all the different time-periods on the
Pretimed Signalized - Intersections(PSI) to reduce traffic delay and fuel consumption, and
increase the travel capacity on the intersections in Pusan area.
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Table 2.1 Passenger Car Units for the Vehicles (Unit : PCU)
Veh Type | 48R | #A | 4w g | w2 | o8d | =4a | ey
PCU 1 1 15 25 2 05 25 4

Table 2.2 Average Peak Hour Factor( PHF) on the Intersections

CBD
Intersection
Ac|Bc | Cc | Dc | Ec| Fc He| Ic | Jo |Kc| Lec [ Mc
PHF 0.94{0.96/0.96|0.95/0.95/0.96(0.93(0.97{0.9910.9110.99/0.970.98
. Non-CBD
Intersection
Axn | By | Cn | Dn| En | Fn Hy| In | JN [Kn| Ly {Mn|Nn | On | Py | On
PHF 0.97/0.91|0.93{0.95|0.94/0.94 0.97/0.980.97|0.880.98(0.98{0.87{0.93]0.98|0.92
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Fig. 2.2 Traffic Volume(veh) Distribution on Intersections
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o] (Actuated Signal Control)7} obd A2 A%
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EAIAFHAA Ac, Be, Ge 222, 183 &4
Z| T4 Fy, Ny, On ZAE2E A7 dF-# 2
A2elle HARA AR T AXFH glo] B
3Yate} ApFAtolel] Aol At Ut B
olvz}, zt Azt § - 5yl s HA
32 e AEZF7], AZHA], LEFA, XHEA|
2 TH3EA Fo] AFAFAL F8 83l°] Hx
st

webA, A7 warze| LFERA, HEA
o} =F3F A7} 2AFEHEA o AR o s
AAEe} AZeubatakdd sl AP Do) &
FEoH, =3 w20 7h A7k Ao Al
ZAAZE AL5olok & & & U7 WEe A
SAARA L 222 £55HE T F
oA o] Fo) 2o}k etz k=gt

24 WXt2 MU|A $£=Z(Level of Service, LOS) &4

22 Mu|ALFE(L0S) Bl FAude
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3.1 RRZ Ec(M®E WXtZ)

EAE Ec(AH 3AR)E 5 (5-Leg) IAEZ
AZF7]= 180%9] 48 A (Phase)E 9= 3l
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Intersection Ec(CBD)
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Fig. 3.1 Geometric Conditions and Cycle
Evaluation(Intersection Ec)
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H, AAZ Ecoll lelA SA Az HA A3 AA
T o2 Al e SdshA 2 Lstde A,
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A #HA o RFAAE FE39e o B
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34, 35, Fig. 32). whA], A2 Ec(MW Lz}
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O &%3E4 (Simulation)

<AM on-Peak>

LINK 501 MAX FLOW 4750 VPH PLT. INDEX .00 PVG 64x

g

G

<PM off-Peak>

LINK 501 MAX FLOW 4750 VPH PLT. INDEX .00 PVG 64x

5000+

.
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Movements) B ch= XA 8 fl9lo] FHi:
3] E3(Left-Turn Movements)ol] B} g2
Fol A2 S372E WA Bov, 22
2 7 Az S ARsl AT & s
= HAHY AZAAZ F5=EE Ao] uiEAGS
& & st

Table 3.1 Measures of Effectiveness(MOE)
during Peak Periods(Intersection EC)

A AM on-Peak AM off-Peak

Parameter R R B K A B S IR B s e S

Average Delay
( sec/veh)

1,773.9| 6996 |60.6% | 5068 | 1,796.4 | 64.6%

Fuel( %)?/ hrl) ion 12,438 | 4,946 |60.2% |47,032|16,728.5| 64.4%

2 4 PM off-Peak PM on-Peak
Parameter d 3 (HAs) g ¥ & (A8 [ PFrs

Average Delay
( sec/veh) 3501.6|3,229.4| 7.8% |7,773.6|3,248.7|58.2%

F“d( C"'Iit/‘sh‘”,"’") o 31,117 |28706.3| 7.8% | 64.424 |26.960.4] 58.1%

<AM off-Peak>
LINK ° 501 MAX FLOW 4750 VPH PLT. INDEX .00 PVG 6

.

<PM on-Peak>
LINK 501 MAX FLOW 4750 VPH PLT. INDEX .00 PVG 64x

..

i il

123456789012345678901234567890 56
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O A3} 4 (Optimization)
<AM on-Peak> <AM off-Peak>
LINK 501 MAX FLOW 4750 VPH PLT. INDEX .00 PVG 59x LINK 501 MAX FLOW 4750 VPH PLT. INDEX .00 PVG 59x

L S

<PM off-Peak> <PM on-Peak>
LINK 501 MAX FLOW 4750 VPH PLT. INDEX .00 PVG 63x LINK 501 MAX FLOW 4750 VPH PLT. INDEX .00 PVG S3x
50004 5000+
3750} 37504
Bw+: 1
12504 1 'HB
12345678901 2345678901 2345678901 234567890 LA 1A AR 1 AR 1R 3RS 12345678901234567890123456 78901 23458 1580133188} L-J 8
<7)1ZAd=>

1: HaAzkel £aahe A% S QAN AR} SANEATE St A
O: 54Nz A7) E4stE AHF o+ AYAEFE 0~9: & AEFIY Step 5

Fig. 3.2 Flow Profile Diagrams(Intersection Ec)

Table 3.2 MOE Reductions under AM on-peak Optimal Setting(Intersection Ec)

4 AM on-Peak PM off-Peak PM on-Peak

N AM on-Peak - AM on-Peak - AM on-Peak
Z = Z Z71& Z Z27}-%
Parameter HAS ey m g [SHE A g g g [T FAS g g g PR
A‘Ze;:fj v‘;‘jay 17964 21906 | 18% |32204| 34463 | 6% |32487| 44257 | 271%

Fuel Consumption

Clitl ) 16,728} 20,381 18% |[28,725| 30,629.2 6% 126969 | 36,7118 21%

@ hhu
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Table 3.3 MOE Reductions under AM off-peakOptimal Setting(Intersection Ec)

*+ A4 AM on-Peak PM off-Peak PM on-Peak
Parameter Az | QST FR ) ke | Ama | QSRR 2pe | e | AN ST PR 2ote
Average Delay ‘
699.6 9275 25% |3,229.4 3,553.3 9% |3,248.7 3,373.2 4%
( sec /veh)
Fuel Consumption
it ) 4,946 6,536 24% | 28,705 31,577.8 9% | 26,969 28,000 4%
it hy

Table 3.4 MOE Reductions under PM off-peak Optimal Setting(Intersection Ec)

A4 AM on-Peak AM off-Peak PM on-Peak
Parameter At | ACTA | 2obe | ams | T ATTE 2ot | sy D 0T PR 2t
Average Delay
699.6 1,2115 42% |1,79%.4 2,158.9 17% |3,248.7 45045 28%
( sec/veh)
Fuel Consumption
Clit/ ) 4,946 8,517.1 42% | 16,728 20,085.2 17% | 26,969 37,364.8 28%
it/ hy

Table 3.5 MOE Reductions under PM on-peak Optimal Setting(Intersection Ec)

* A AM on-Peak AM off-Peak PM off-Peak

parameter gz | OO0 2o | many | PN 0T | 2ohg | g DM AT TE 2ot g

Average Delay
699.6 1,1175 37% |1,79%6.4 2,221.4 19% |3,229.4 3,958.4 18%

( sec /veh)

Fuel Consumption

 ltlho) 4,946 7,862.2 37% | 16,728 20,666.8 19% | 28,705 35,169 18%
it/ hr

32 2L AX|7(Non-CBD) n Xtz 24

F-=A4 2 (Non-CBD)W el & A7 =3}
2E5L gAZ 37 ~54] ZARR o]F A 3l
A, AZF7|E HA 110294 H 3 2802 £
Ha Atk ¥ EAANTFE FYse AFEY 5
PF ¥ Ex= 24 HFAZH(AM on-Peak)ell <
4,300pcu~13500pcy, 24 M HFAH(AM
off-Peak)$} 2% ¥ FA| 7 (PM off-Peak)ell =
9F 5600pcu~13400pcu, 22l ¥ HFA7
(PM on-Peak)ll+= 2F 4,900pcu~13,600pcu? =&
Yep iz gle], - A9 S8ske] Atz
9] A%8%FE 27433 Sk

@ hhu

Aol dEA Aaet HA3HEY Al wE
HEA At duAawFe] FadS AR, JTF
AAAZHAD)H A8 A2RFFC)S FHage 7
7t oF 59%, 5796 =2 Jehict ¥H, $2417]
7o ZAZEA i 2d FFARHAM
on-Peak)®] A AlZAAE Aol A&

=2

A=y
Ae 9 HIAAAD)Y d8ARZHFC)e] <
%8 Frktdy, oA WAFATH(AM

off-Peak)®] A AZAAE & A0 T
A A48e de oF 20%H x| FFA A} o
EARFo] FU1sI 28l F H|HFAI Y
(PM off-Peak)?} 2% H5FA]ZH(PM on-Peak)
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Aot 7o

9 HA AZAAE o2 Azt H43E o g
FAAY} Adgange] Z/18e 7 F 5%,
XA EZ el dFoiA 2A2E FolA
FEAR T RA2 In(eld ZaER)e] gk w2zt
2 EAAINE oL @i

3.2 WAZ IN(olg mAtR)

Intersection In(Non-CBD)

Average Delay (sec/veh)

1 eesas AM on-Peak
§ . sesee AM off-Peak
] ' sseee PM off-Peak
) ‘ +++——+ PM on-Peak
g . 0“1
1 i
.
i
i
LR
§ i \,
g NN
. Se——
° T T T T !
) 10 20 0 “ “ o n

Step

Fig. 3.3 Geometric Conditions and Cycle
Evaluation(Intersection In)

PAZ IN(IE ZAF2)E 5% (5-Leg) Atz
AZF7]= 1402 5342 953 k. &
3], LA IN sle] AR 7 Al A A
7t A YaE AEEE, oA HFA g}
HIHFA 7k ol] MZusEe 2 gsl=(E-Bound)
3 22(H= 2206)004 7HE A A7E AlsHA
vebga, e F v AFAZN ) AFA g B
Zubgko 2 ¥&=(N-Bound) FH3A A2(Y=
2202)0 A 71 Alj 2FAFe) At At

Az AAL HAsE zsd, FFAAAZL
(AD)> 33} wlzsled 24 AFA 2} vy
FAZ Rl 9le] Zhzh oF 485% A E9}F oF 44.2%A
= A a, 2% v FAIA e} HFA 2 o)
Ae 77t oF 51.3%, 512% A= Fastgdod,
BEARFFC) =3 AztdE=z zhzh oF 724%,
44.1%, 51.3%, 512%A % Zaste Aoz eyt
th(#= Table. 3-6, Fig. 3-4). =3, 22 INo|
WA ERFAGN A AZAAE G2 A2
of sl FAA HL3HS S, FFAAAZ
3 dgswefo] i 58%7A] Frlstelen =
5235 E % (Flow Profile Diagrams)Z%¥ %9
F2(ink)e}t etz Zb A7k 24 o) a5
AE FEFoEH B} AP} 254N E Yl
W k= Table 37, 38, 39, 3.10, Fig.
35).

mebx, ZAE IN(vIE 2aER2)e] A A A A
<+ Hdde 2A2e] FYEAHS Ad=E gt
o 33, A FYrcte H3AH 3o B} o
e 7o AR 73F2E AdAS o Yon,
A1 e Bk A AT £ =S AR
A A A3 AAN} F2H e of o}

Table 3.6 Measures of Effectiveness(MOE) during Peak Periods(Intersection In)

+ A AM on-Peak AM off-Peak PM off-Peak PM on-Peak
Parameter d & | HA | ad | @ 3 (A} (g | d 3 | HAs) |Aae| ¥ 3 | A | Pas
Average Delay
82319 | 4,2384 | 485% | 74921 4,181 442% | 93427 | 45478 | 51.3% (12,7396 | 6,211.7 | 51.2%
( sec/veh)
Fuel Consumption
l't/h 85,747 | 44,199 | 485% | 72,791 | 40,659 | 44.1% | 88800 | 43270 | 51.3% | 133,624 | 65207 | 51.2%
( it/ hy)

@ hhu
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O ¥3¥4 (Simulation)

<AM on-Peak> <AM off-Peak>
LINK 2207 MAX FLOW 4250 VPH PLT. INDEX .00 PVG 42x LINK 2207 MAX FLOW 4250 VPH PLT. INDEX .00 PVG 42x
5000+ SMT
25004 25004
138322328338 88883dn cncnuannnnnaannssas)ddsddssss SRS 000 | 1
1250} mo;mm
O oor Tosssasb AL ’ 1888138184 78001 23456 7890123456 BS01 3315
<PM off-Peak> <PM on-Peak>
LINK 2207 MAX FLOW 4250 VPH PLT. INDEX .00 PVG 42x LINK 2207 MAX FLOW 4250 VPH PLT. INDEX .00 PVG 42x
50004 5000+
3750’:: 37501;
25004

12504 IR 1250} m §
E;MHHHI. o i 5 :789012345678901234567

O #A3t ¥4 (Optimization)

<AM on-Peak> <AM off-Peak>
;I)&lzzmmxm 4250 VPH PLT. INDEX .00 PVG 39% LINK 2207 WAX FLOW 4250 VPH PLT. TNDEX .00 BVG 35
amso} arol
10} 150}
th 234567890123456 7890123456789 b gLt 2345678901234567850
<PM off-Peak> <PM on-Peak>
LING 2105 MAX FLOW 2000 VPH PLT, INDEX .00 BVG 36x %zwmxnm 4250 VPH PLT. INDEX .00 PVG 36x
1500 amso}
1o} 0o
P o oo soeseresor B IAAM BSR4 PIBAEI osiscmmonizaissmsor AL AALAAMS

<71zAE>
1: QYA Sashe A% S AANE 7o) FAH A} SYATA el Sbst 2
O: SAABAZ Ehshe g+ AYAETE 0~9: & AEF7)9 Step
Fig. 3.4 Flow Profile Diagrams(Intersection In)

@ hhu

—189—



Aot

rd

Table 3.7 MOE Reductions under AM on-peak Optimal Setting(Intersection In)

T A AM off-Peak PM off-Peak PM on-Peak
- AM on-Peak | . . AM on-Peak 21215 |AM on-Peak| .
Parameter 5]*—13} tﬂ o‘l % ;,_}_ '5_7]'% 512'15}' t}] %] 7‘4— ;q_ 5]315]’ KH °§] 7ée3,+ '6_7]'%
Average Delay
4,181 4,792.3 13% | 45478 4,874.8 6,211.7 6,696.7 7%
( sec/veh)
Fuel Consumption
. 40,659 46,590.6 13% | 43,270 46,374.6 65,207 70,290 7%
( Lt/ hr)
Table 3.8 MOE Reductions under AM off-peak Optimal Setting(Intersection In)
* A AM on-Peak PM off-Peak PM on-Peak
Parameter Az | M TFA 2rbe | as | A TP 2otg | gag | AV TPk 2pg
Average Delay
42384 49215 14% | 45478 4,635.1 6,211.7 6,425.5 3%
( sec/veh)
Fuel Consumption
. 44,199 51,305 14% | 43,270 44,099.1 65,207 67,447 3%
( it/ hr)
Table 39 MOE Reductions under PM off-peak Optimal Setting(Intersection In)
+ 4 AM on-Peak AM off-Peak PM on-Peak
Parameter sz | RIS | 2obe | fms | T PO 2obg | gag | DMOTPe) 2o1g
Average Delay
42384 4,392.6 4% 4,181 4,324.4 6,211.7 6,236 0%
( sec /veh)
Fuel Consumption
. 44,199 48,924 10% | 40,659 42,050.1 65,207 65,461.6 0%
( Lt/ hr)
Table 3.10 MOE Reductions under PM on-peak Optimal Setting(Intersection In)
* A AM on-Peak AM off-Peak PM off-Peak
Parameter gy [ 00T aoke | Amay (D o0 P 2 | sy | PN 0 PR 2oty
Average Delay
42384 45474 7% 4,181 9912.6 45478 4,620.4 2%
( sec/veh)
Fuel Consumption
. 44,199 48,4532 9% 40,659 96,2727 43,270 43,959.2 2%
( it/ hr)
4 &2 B

dubd o2 EAIX M= F - HIZAZY
(Rush hours)ell &3l FQ 7HA X 2 A o) x}8ko)

hu

Z7}3tn, EP4 87 AFFo 2N S Ze] 0
stz gl 22y, dEAX G E A7 =
A AFez I FYFeFFOR & H2ARL




AR 24 s w2 Az 2E5AA HHAgA ] B A7

el BAe]l o] A2 FAF &
SAFo] HAFezH dEA nERFAE T
o A= ok o]Bld HEAE FellA] 4R
q2 o8 Aol vldte] AFAH1996E E2&
15%)°] Hgle] F=3tx, do3t A E 29} $-3
E2AHAE A8 A mE s246A FAT =
Aol WAtz

& dFelM e F4AY Y =X F(CBD)# #
EAATF(Non-CBD)E FAloZ #- &5
o] AFdxn sle 30X =AY Azuaz
(Pretimed Signalized-Intersections, PSS <1
A} Atz g A—)z—l-a-}.ﬁjr_ ol 5 EArEZ iAo g
SHAARLA, T2AA A L AsAAEA L A
AR, ol IAEAY] # - 2UEPL Bt
LE3] 37 A8 A L2FAAE A A8kt
k] AR o] A A A Zw A2 (PS) A A
9 ¥op AEA] £9E A% $HAHE 28
3led ofzfe} & HEo| =atdc).

i) dAMer A7 zAHY Azaztz
(PSDellM & AHER AFste § - 2YEPS
ol lelA] AR’ Aol gl ot whakd & - &
sl el A3 ol sk wreba], A7k
H FFE 24 HFAZH(AM on-Peak : 07:0
0~09:00), A W[HFAIZFH(AM off-Peak :
09:00~12:00), &% v|HFA N (PM off-Peak :
14:00~15:00), 22z 2F FHFAZHEPM
on-Peak : 17:00~19:00)2 EH{F3}o] ZEAAEA
< AAE der} gt

i) dFdAd Azaxze Ay HAsies
(Optimization)& £3 &34 (Simulation)7} H]
23 £ o), SAXF(CBD)AE & - 5247
o FAIHe] H#A) A A 7HAverage Delay, AD)&
oF 57%A= stk =3, A8 % (Fuel
Consumption, FC)& ¢} 55%A %X ztAisle]on,
F-EA A F(Non-CBD)A M= HFA A A7kt A
RAaRE] b2} oF 59%, 57%A = Aot u
A, maREZA el FEAARY L EAATE, 3
ZAAF FAIgle] AAglejo & Bart glsich

i) A A3 2ol ] EH A2

A AZAAE o Azl del FYsA A
et Ay, =AATH rERAA AN 7
AT S 2 A B A A 9} vl wste] 7R A A7
(AD)# ABAEZHFC)o] 22t oF 31%, 0%H =7t
S7Fskolch b, w4 Az marzAdellAe) 3
TAAAZ Y dRawdE FaAT7] Helxe
7 A2k A AZ AL 75| ojof gk

ol4te] ZAstg wlglog IJFF
AL A AFE e LEAL
F¥H < dlojeiwlo) XA (database)7t FEE oo}
3tx, =3 RFAAL A& 9L YdsixE 7]
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