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RATTAPHOL  PUEBOOBPAPHAN : APPLICATION OF INTELLIGENT TRAFFIC
SIGNAL SYSTEMS AT THREE-LEG INTERSECTION ON HIGH-SPEED HIGHWAY WITH
VARIABLE TRAFFIC DEMAND : A CASE STUDY OF THREE-LEG INTERSECTION AT
ENTRANCE 1 OF SURANAREE UNIVERSITY OF TECHNOLOGY

As a result of economic development, traffic volume has increased dramatically on major
highways where volume was observed to have large variation depending on land-use characteristics and
time of the day. This results in a higher risk of traffic accident and delay particularly at intersection with
improper design and operation of traffic signal control. The purpose of this research is to evaluate the
performance and effectiveness of applying intelligent traffic signal systems at three-leg intersection in
front of Suranaree University of Technology. Three alternatives were considered in this study, namely
Multiple time plan, Semi-actuated control, and Full-actuated control . Microscopic traffic simulation was
employed as a tool to evaluate and compare the performance between different alternatives. The
evaluation was performed under two different traffic demands: the existing demand and the increased
traffic demand. Results from simulation show that the full-actuated control is more effective and provides

better traffic flow performance compare to the others.
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Type: [Actiated =] oOffeet: 0 [£] Yellow Time: 5 2 [ Cydle: 135 secs. ]
Rings: 2 [%] [ RestinRed [] Single Entry  Red Percentage: 50 [2]
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Actuated | Detectors
Recall: Default i
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——— R

51 3.1 fvuamdyanallive wuudiaesnszdudiad

v 9 H v v
433 M3AA detector 1Z1INTAAAINNVT LAZAAAINTOIIT VTN UAT QI I &9

)
(Z

a Zl o ] { I a @ . .
7 detector ﬁﬂ']TilfJT) 4.5 1UNT ﬁﬂ@]\iﬂiﬂ@nllﬁuﬂlﬁuﬂq@ﬁﬂTQllﬂﬂlﬂu%Llﬂﬁi']"l]u’]JLL’]Jll point szlﬁﬂﬂ
o o @ 1 < [ [l ] 1
ﬂTﬁ\iGlu detector : No ﬁ?ﬂi?ﬂuﬂﬁﬁ’]ﬂ’]iﬂlﬂusﬁlﬂﬂga AITULTI ANTUUUIUUITZYISUITSHINYINYTU LA

v

o A 1 ] @ @ Y1 = v = 9 [ A
°ufnmaummmumumm’muﬂﬂ FFURYINVUVUNINTS AU muﬂmﬁlugﬂw 3.12




35
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Minimum Headway (secs) anld aunde (mean) 0.75,1, 1.5
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=5 A a @
speed mean speed(km/h) ANNG ARG (N Tamas/32 1)
ttime mean travel time(sec/km) NANAUNIIUNAY (3u1ﬁ/ﬁiamm)
. . v 9 = a =Y
dtime mean delay time(sec/km) ANUANFURNQY (aum/ﬂiamm)

= d‘ a =
PG YIIDINNNITHYA un/

stime mean stop time(sec/km) nlawas )

=

nstops number of stops per veh. NUIUAUNTYA
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travel total number of km nlawas
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traveltime | total travel time(sec) NAUAUNNNN wm(amﬁ)
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M319714.1 HaaINanUU9Ia9 N3ti3Na031951991U (Existing demand) #1539 2556

signal N§7.00 - W§11.00 - N§15.00 - 91.7.00 - 91.11.00 - 91.15.00 -

control 9.00 13.00 17.00 9.01 13.01 17.01
Speed
(km/hr.) 40.9 433 42.0 443 44 .4 43.5
ttime
(sec./km.) 100.8 93.1 97.2 91.5 90.6 94.8
Dtime
(sec./km.) 34.6 26.9 31.0 253 24.1 28.4

Tyl [

v Stime

T | (sec./km.) 30.8 23.7 27.6 22.9 21.7 25.9
Nstops
(no./veh.) 0.6 0.5 0.6 0.5 0.5 0.5
Travel
(km.) 7,233.8 5684.0 5795.3 1473.8 2190.7 2107.2
Traveltime
(sec.) 725,166.8 527651.9 561334.8 134613.5 198875.2 198955.1
Speed
(km/hr.) 40.3 43.5 42.1 44.7 45.1 44.8
ttime
(sec./km.) 118.3 93.9 98.4 91.4 89.5 91.2

Pre-time Dtime
(sec./km.) 52.1 27.6 32.2 25.0 23.2 24.8
Stime
(sec./km.) 47.6 244 28.8 22.5 20.7 223
Nstops
(no./veh.) 1.1 0.6 0.7 0.5 0.5 0.5




M31994.1 saaswanuUdIasd n3aiSinaws19519917u (Existing demand) §1599141 2556 (90)
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signal N§7.00 - W§11.00 - N§15.00 - 91.7.00 - 91.11.00 - 91.15.00 -
control 9.00 13.00 17.00 9.01 13.01 17.01
Travel
(km.) 7,240.7 5617.3 5692.3 1557.5 2319.0 2109.6
Traveltime
(Sec.) 825,221.1 519955.7 552066.8 140800.9 206049.5 190126.3
Speed
(km/hr.) 42.0 46.9 442 48.7 49.7 48.4
ttime
(sec./km.) | 110.5 87.7 97.1 84.2 79.8 85.2
Dtime
(sec./km.) 443 21.5 30.9 17.8 13.5 18.8
semi- Stime
actuated | (sec./km.) 40.5 19.0 27.9 16.2 11.9 17.1
Nstops
(no./veh.) 0.8 0.4 0.6 0.4 0.4 0.4
Travel
(km.) 7,257.0 5636.7 5704.6 1557.6 2318.2 2109.9
Traveltime
(sec.) 770,462.8 479636.6 536479.3 127130.3 180895.2 174145.8




M31994.1 saaswanuUdIasd n3aiSinaws19519917u (Existing demand) §1599141 2556 (90)
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signal N{7.00 - W§11.00 - W§15.00 - 91.7.00 - 91.11.00 - 91.15.00 -
control 9.00 13.00 17.00 9.01 13.01 17.01
Speed
(km/hr.) 43.1 47.2 44.7 49.0 49.5 48.4
ttime
(sec./km.) 91.9 81.7 87.8 78.7 76.8 79.8
Dtime
Full- (sec./km.) 25.7 15.4 21.6 12.2 10.6 13.4
actuated Stime
(sec./km.) 21.8 12.7 18.3 10.5 8.7 11.4
Nstops
(no./veh.) 0.7 0.5 0.6 0.4 0.4 0.4
Travel
(km.) 7,265.6 5638.7 5706.6 1557.7 2318.3 2109.7
Traveltime
(sec.) 658,299.2 453061.8 493481.7 120437.8 175931.4 165481.0
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1.2 wauuudaed nsanudsnaesaslueuins

é d'dy o [ A da! 9 LY
FIUNUILMUUABATINTINNVUYDIUTUIUVTIVTOUUAY 304 19110 10% vo1/5ua
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‘ﬂﬁﬂﬁjﬂﬂ‘ﬂu L!ﬁ%ﬁ'l‘l’il!ﬂ@S?“Ii'lﬂﬁlWiJﬁl!GU@Qﬂ%ll'lﬂ!ﬂ31%51’1?’[1’11@15‘(’1’]61]’3'11619]}1%1/]’67 N 3% wotfFunu

93193109911 Awaasluasen 4.2

M151994.2 nansmanuudiaes nsal mindSinanses ludnsunaay 10% Vosl3naasasoun 1

a dw v | (% Q' dq!
304 HazHaMmaeIv I una azusnsunuan 3%

signal WH7.00 - W§11.00 - W§15.00 - 91.7.00 - 91.11.00 - 91.15.00 -

control 9.00 13.00 17.00 9.01 13.01 17.01
Speed
(km/hr.) 37.8 40.2 36.9 42.4 42.2 42.4
ttime
(sec./km.) 112.5 102.8 123.3 97.4 97.7 97.4
Dtime
(sec./km.) 46.3 36.5 57.1 31.0 31.4 31.0

el [

o Stime

TN | (sec/km) 41.6 32.7 52.6 28.1 28.4 28.1
Nstops
(no./veh.) 0.9 0.7 0.9 0.6 0.6 0.6
Travel
(km.) 7,822.8 6083.9 6205.7 1687.5 2490.9 2297.0
Traveltime
(sec.) 874,926.8 622864.4 769198.1 164013.5 243416.0 223023.5




d’ [ S Q' U Q' d? Y
M319N4.2 HaarasUudIany nsal indSnaeses luonsunnau 10% VoIU31NUAT1TOUN 10U

a dw v Id v Q' d? 1
304 taziamaaeIvInan ana azudnsunuau 3% (M9)

signal W§7.00 - W§11.00 - N§15.00 - 91.7.00 - 91.11.00 - 91.15.00 -
control 9.00 13.00 17.00 9.01 13.01 17.01
Speed
(km/hr.) 40.0 43.2 42.0 44.6 44.9 44.6
ttime
(sec./km.) 116.8 94.3 98.6 91.6 89.8 91.5
Dtime
(sec./km.) 50.6 28.1 323 25.2 234 25.2
Pre-time Stime
(sec./km.) 46.0 24.7 28.8 22.7 20.8 22.6
Nstops
(no./veh.) 1.0 0.6 0.7 0.5 0.5 0.5
Travel
(km.) 7,794.1 6074.9 6185.7 1688.4 2491.4 2297.7
Traveltime
(sec.) 879,024.0 565154.4 600918.6 152941.8 222180.7 207890.8
Speed
(km/hr.) 41.8 46.9 441 48.8 49.7 48.6
semi- ttime
actuated (sec./km.) 108.9 87.4 96.5 83.3 79.6 84.0
Dtime
(sec./km.) 42.7 21.2 30.3 16.9 13.3 17.7
Stime
(sec./km.) 38.8 18.6 27.3 15.3 11.6 15.9
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d’ [ S Q' U Q' d? Y
M319N4.2 HaarasUudIany nsal indSnaeses luonsunnau 10% VoIU31NUAT1TOUN 10U

a dw v & v Q' dq! 1
304 HazHiamaaeIv I una azuonsunuan 3% (M19)

signal W§7.00 - W§11.00 - N§15.00 - 91.7.00 - 91.11.00 - 91.15.00 -
control 9.00 13.00 17.00 9.01 13.01 17.01
Nstops
(no./veh.) 0.7 0.4 0.6 0.4 0.3 0.4
Travel
(km.) 7,820.3 6100.3 6200.9 1687.3 2489.9 2298.4
Traveltime
(sec.) 821,101.7 517601.5 580400.6 136477.6 193911.0 187472.6
Speed
(km/hr.) 42.5 47.2 44.4 49.0 49.5 48.7
ttime
(sec./km.) 93.9 81.6 88.3 78.4 76.8 79.1
full- Dtime
(sec./km.) 27.6 15.4 22.1 12.0 10.5 12.7
actuated
Stime
(sec./km.) 23.7 12.6 18.7 10.2 8.5 10.8
Nstops
(no./veh.) 0.7 0.5 0.6 0.4 0.4 0.4
Travel
(km.) 7,824.7 6102.6 6200.9 1688.5 2490.9 2298.2
Traveltime
(sec.) 724,107.7 490621.2 539812.7 130277.4 188940.1 178825.6
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