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Optimal Design of the Travel System during the Different

Time-Periods on the Pretimed Signalizcd-lntcrscctions in Pusan Arca

Kim. Ah-Young - Kim, Tae-gon

Abstract

The purpose i this study is to review the travel characteristics on the
Pretimed Signalized - Intersections under the study in Pusan area, construct the
rravel  svstems  during - the different  time-periods based upon the travel
characteristics reviewed, and finally suggest the optimal travel systems which
could reduce the traffic delay and fuel consumption of the Pretimed Signalized
- Intersections based upon the travel svstem constructed. The following results
were obtamed

i) There was no distinet difference in traffic volumes concentrated during
the different time-periods  on most of the Pretimed Signalized - Intersections
under the study, but a considerable difference in traffic volumes on a few
Pretimed  Signalized - Tntersections.  So,  the travel  system analyses  were
conducted based upon all the different time-periods reviewed, respectively |

) There were about O7% reduction of traffic delay and 55% reduction of
fuel  consumption i Central Business  District(CBD), and also about 9%

reduction  of  traffic  delay and  57°6  reduction of fucl  consumption 1
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Non-Central Business District(Non-CBD) by the travel system optimization ;
Thus, it could be concluded that the signal system pretimed based upon the

on-peak periods should not be applied to all the different time-periods on the

Pretimed Signalized - Intersections to reduce traffic delay and fuel consumption,

and increase the travel capacity on the intersections in Pusan area.
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13.100pcy, 5,100pcu ~ 12,700pcu, L2} al 4,900peu ~13,600pcu AT g2 Lhepskth ot
Ay, 219 %‘Sﬁiﬂﬁ]*‘?—“.‘ii B QT A uatz gl @T'}\]7}"EH7}‘ ZE 24
sl AT 2 F gon, vHFAGHAE sEFHIH AFEd 2
gl et E ol A Her FTvigozM HEATTS ]’Q—:r"]"PEH F8ls}
A PR = g Arz EHFe7F HEFST AJHEE Fig. 2-1.

2
s . . - : - ——
2

N

>

aaaaaa

x+» CBD
esese Non-CBD

- g
2 g -
- ~N
(="
- - - - — g e e -
¢ 8 | -
-~ <
it o
= - - .-
it . .
r: =] 4
- S

g i
.2
~ —
=
Y
ol ;
< 3
- <
oo

< - —~- .- -

& 7 a8 9 10 11 1 13 14 15 18 17 8 19 20

Time
Fig. 2-1  Tralfic Volume(peu) Distribution on Intersections
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Fig. 3-1  Geometric Conditiens and Cvele Evaluation(Intersection Ac!
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2,654.4lit/hr, 14,142.7lit/hr, 7,691.5lit/hr, 4,3924lit/hrB =2 Vebgtoh,

LA HFAGUAE [AFPgez File HIA A2oA SF A3 wFA
Fol BAsIAL, YA Addds G&9goz sl $3A A2dM
A AAE Bt AZAAY HAHE 1Y of FFAAAIZS W3 vn
st o HFAITLH S} v HFAZU & oF 60.7%, 20%HE, LF ¥ HFA]
it FFAZHANA 22 oF 35%, 40%BE BAastPTt d8LRTFL 7} A
AoidE 2+ oF 59.2%, 2.0%, 3.5%, 2.3%AE FAsts Aoz JEhith

53], L AFATHE AT G2 Atdel] AEAAY FHLAN WE F
ZAA G AEAEF A go] AL olf= 24 HFAZ vl & At
e FAFo] FuiFyoz L Ad 7Udste Aoz AGHAJDH(HZR Table.
3-D. FEALY HHY AZAAE O Ao d& HEs9e FS BIEA
AATTH d8LEF] HI 71%7A FUMstY e, REPIEZLRE FYY
A& stejEts Z AoiE HF IFAAES FEFoEN Eo 983 4%
£ Jelz JJH(FEZE Table. 3-2, 3-3, 3-4, 3-5).

ok, BAE AcY AFAAMNALE s &ulE uxE SYEAH o
F3H Fde Bt 9HE Fe= nAZ 7|5TR QLA L F ARUE S
oA HE3 XN + U= HFH AIZAA} FEHHojok FTHHZ Table. 3-6).

Table. 3-1 Measures of Effectiveness(MOE) during Peak Periods(Intersection Ac)

£ 4 AM on-Peak AM off-Peak PM off-Peak PM on-Peak
Parameter % | A3 | 44 | A Y Y3 | A4e |3 HYE (ZAs |3 Y| AAHY | gpre
Average Delay (sec/veh) | 3415 | 134.2 | 60.7% | 1,360 | 1,3359 1.8% | 8181 | 7894 | 35% | 4628 | 452.3 2.3%

Fuel Consumption (lithr)| 2,654 | 1,083.4 | 59.2% |14,143 | 13,889.5 | 1.8% | 7,692 | 7,424.1 | 35% |4,392.4|4,2944 | 2.2%

Table. 3-2 MOE Reductions under AM on-peak Optimal Setting(Intersection Ac)

R | AM off-Peak PM off-Peak PM on-Peak
Parameter - | %3k | 1 NP0 ok | aua | AP | aohg gy | AN o0 ek | 3e
Average Delay (sec/veh) | 1,335.9 1,915.8 30% | 789.4 1,221.5 35% 452.3 7736 42%
Fuel Consumption (lit/hr) {13,889.5 19,886.5 30% |7,424.1 11,4486 35% | 4,294.4 7,296.1 41%
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Table. 5-53 MOE Reductions under AM off-peak Optimal Setting(Intersection Al)

TRy AN on-Peak i P off-Peak  PM on-Peuk

. AN off Peak Ly L AM off -Peak e i AN off Peak

Paramaeter SR - Sk A 4st G ol 377 | & kR
framcen ) LI U T T s EREE

Wwerie Pelae swee veh 1.2 0.3 s K003 _ 627 2t

Poaeb Convmnption bt hre o Lox: REETE B i w3912 0

Table. 3-4 NOE Reductions under PV off—peak Optimal Setting(Intersection Ac)

RS ‘ AM oon-Peak _AM off-Peak M on-Peuk
. PAL off -Peak L PM off Peak | PM off -Peak .
N ] 4 Aol Lmgle A | Al G
Parametoer - Ay A oE ,,Mi},, a0 E L ‘( "
Veerape Delay e veht 1300 257 R R 15739 i 526 0%
Foach Convnaprion it hee LOsS H280.9 YA 13,890 ; 15,314 : L2470 "o

Table, 5-5 0 MO Reductions under PM on—peak Optimal Setting (Intersection Ac)

NA AM on-Peak | _AM off-Peak . _PM off-Peak
PN on-Peak © PA on-Peak - o ¢ PM oon Peak

Pivsanciey I R YA
Awerize Delin taee ache L RSN 1310 T J
Puch Consomption ot hre 10X 28005 THIR ol
Tubles 56 Cvele Length and Phase(Tntersection Ac)
) Intersection A
\L,[VLII]R = = - -y e r =y e - - - — - . .
dod &2 d 3 [/ g5 CCvele Lengthisec
-
Inad Setung i — ¢\ !
' v > : 160
T o 2503
Ontnal Settmg ) i '/_ |
" v ' v 140
FPANT on Pegko . . - - }
N b ] 33
Optimal Setung A ' ‘
ptunal >etung Mo - H
v \ > 240
CAND G Peck . e e
[0y 10 870 3603
Optimal Setung (Yo A ‘
pumal Setung — R
_ v v > 200
(PNT off Peak) St ee el el
AR 7o 3% (3 :
O IS A ) ‘ '
plimiil Settng v - N
\ \J > 190

PAT on Peak . . e . . .

<)
S
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3.2 2xA2A49(Non-CBD) ZAtz2 &4

neAaxdye] Argy IX2ES A2 3A~54 22, AIZFI|=
02 ~28022 $99T UL, T3F EXE 23 FAFAL o 4300pcu~
13500pcy, 24 2 23 HFFANHAE F 5,600pcu~13,400pcuy, 181 %
A=A 7ol E oF 4900pcu~13,600pcud YERHI 1o, YRE A7tde] 58F
o] @Az A &S A3 YU

ARHEA Ao B2 FFAANANTY ARLRF] FaES Z+z} <F 59%73
9} ¢ 57%A =2 Uit =3 oA A=A 7Y HF AZAAE ©E A
Aol 4ePe o BFAAG dBARFo] F 0%HE FHAUL, 2 HHEF
Azrgel HA AZAAS o2 Agdd FERE d= oF 29% A =2l FFAA
o) dzamarel Z7iatgth 2P &F HIHFALUL oF AFATHY
A AsAAS o2 Azgel FEUe o FZAA% dgirrnFe F/HEL 74
2z} o 5% AT S} oF 0%FER FEHSTH

BrAdy BB 2}z 22 hud ZR2)2 5 F ok

321 A2 Iulg ZLAER)

""" AM on-Pesak
b »» xo+ AM off-Peak
b sseee PM off-Peak
+++—++ PM on-Peak

10000
PR W

Average Delay (sec/veh)

Step
Fig. 3-2 Geometric Conditions and Cycle Evaluation(Intersection In)

a2 WEd ZR2)E 57 AR AFTF7IE 1402 SEAIR P
ql9l, EFL Azt E zkzh 13510pcu, 12,6100pcu, 12,330pcu, 12,650pcu”d
=9k @REMATe ostH, FEAAAT] 2 HEA DY od HHF
A zrohel Z+2 82319 sec/veh, 7,492.1sec/veh, &5 BIHTFA sk o F FFA
7Fehol Z+zh 9,342.7sec/veh, 12,739.6sec/veh= VEIG T, dEARFS AIHER
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Z+zy 85,747ht/hr, 72,791lit/hr, 88,800lit/hr, 133,624lit/hr A E=Hct E3], ¢ A7+
ol = Aoz Fets 23d aAzoA 718 AA7E Az, oF A7y
e HEWyion st HIW A RoM AF mFAFo] wHPTH AT A
o HA3s v, HAAAAILHL A vwstd od HEATHG v H
FA el Qo] zhzb oF 485% - T8} oF MO%AE HASHYL, &F v HFA
el JF APl M e ZhzE oF 51.3%, A=k oF 512% A E gastic dE A
DEF w3k A 2 2bzE oF 72.49%, 2F 44.19%, 2F 51.3%, 9F 51.2%A LT A}
= Zeg VERGTHEZ Table. 3-7). T3 E3A0Y A A3AAE g A
ol e HE&WE AS, HoAAMALT A8 LT Eo] HI 58%7HA F7tst
HehEF Table. 3-8, 3-9, 3-10, 3-11).

whepaf, WAR o] AFAHANAE falMe nxze] FHEAHL gof 2 2
etk A3fdgdo Bry ¥ S Fo] matz 77z E AdAs o &
AL, AT FAEke] A AT ¢ Jxs Y HEE HAH A3 AA T

Zglojol FTHEZ Table. 3-12).

_{

Table. 3-7  Mceasures of Effectiveness(MOE) during Peak Periods(Intersection I\)

v g AM on- Iml\ . AN off-Peak PN off-Peak "\I ~on-Peak
Daramctor WO Aa drE W AN dar 8 A48 geg # Y A goR
- N . N . -— =; .' . PR . S
Woerige Delas oaee vend R23100 G238 RO A2 IRD il e (03127 ST L% 127065 62117 Sl

Fuel Conmuenption Sl are X577 20109 x5, 72791 Caniny LTS DRSROD G270 Slite 138624 BD.L07 0 Sl

SRR SR - - 1

Table. 3-9  MOE Reductions under AM on-peak Optimal Setting(Intersection 1s)

AR ' AN off-Peak — © PM off-Peak PN on-Peak
M AM on Peak o 00 AM on Peak . o0 . AM on Peak |,
I’( rameter AAs T op oo SRR RS TR ke A R A
Average Delay tsee \Lh BRI G793 1379 4haTR AXTN T onZ2INT tm‘)n 7 7
o lael Consuamption ¢ht hres 10,6040 46,0006 3% 13270 7o 65,207 :\) "Xl T
Tuble. 3-10 MOE Reductions under AM off-peak Optimal Setting(Intersection 1)
I
o) ANM on-Peuak ' PA off-Peak ) PM on-Peak
B AM off Peak AN off Peak AN off Peak
7 4 il SR 2 I B I LR g
Parumeter - ,.vlﬂ aoa o H N ’QleH IO '+ "M: o g CHE
Average Delayv rsee veht 128N L2l 7 [ CA S 4.630.1 N R B ) B2 35
i Fuel Consumption thitthrt S 1W wl "-( | Life 23270 FROW L LN | 605,207 ¢ 07 427 [ SN
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Table. 3-11 MOE Reductions under PM off-peak Optimal Setting (Intersection In)

BN AM on-Peak AM off-Peak PM on-Peak
Parameter axa | LT 5oke | Aan P e |arte | aas el £
Average Delay (sec/veh) |4,2384 4,392.6 4% | 4,181 4,324.4 3% 162117 6,236 0%
Fuel Consumption (lit/hr) | 44,199 48,924 10% | 40,659 42,050.1 3% | 65,207 65,461.6 0%

Table. 3-12 MOE Reductions under PM on-peak Optimal Setting (Interscection In)
B oA AM on-Peak AM off-Peak PM off-Peak
. PM on-Peak PM on-Peak o PM on-Peak
Parameter I e R e i Rl I T S
Average Delay (sec/veh) | 4,238.4 4547.4 7% | 4,181 99126 58% | 4,547.8 4,620.4 2%
Fuel Consumption (lithr) | 44,199 48,4532 9% |40659| 96,2727 58% | 43270 43,959.2 2%
Table. 3-12 Cycle Length and Phase(Intersection v
Setti Intersection In
etung
o1 o 2 3 b 4 25 Cycle Length(sec)
Initial Setting 41? ‘ T ‘i: :: A %0
>
(%)
2 (2) 18 (2) 31 (2) 25 (2) 30 (2
. . -
Optimal Setting(%) 4‘” ‘ ? F — —_y 070
(AM on-Peak)
64 (2) 16 (2) 36 (2) 67 (2) 77 (2)
Optimal Setting®0) | 4} i T i 4 0
(AM off-Peak)
79 (2) 25 (2) 40 (2) 63 (2) 83 (2)
Optimal Setting(%) ki ! "r_— i 4 00
(PM off-Peak)
80 (2) 21 (2) 38 (2) 66 (2) 85 (2)
Optimal Setting (%) -4 ! “: i 3 0
(PM on-Peak)
79 (2} 19 (2) 36 (2) 66 (2) 80 (2)
4. 2 £
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2 Ar EEAA M= Zh AT HA
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= ozb A7 H A A AT FEEeoF

olnbe] ATte wigtom, F RaA S TEEAY AAAHL ATE HAMME
XA Ao thak T Q) dlo)ehu| o] £ (database) 7t TFH ook Skl 2 T
dAel meH e dsdE 12 nFHA AsAAE AAGSA A3
(Actuated  Signah A A2 A3} g MHEZ. F4Y "1§iﬂ751‘ A F 3}
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