T dERRERE 1 LY ppl bl 19T

Optimal Design of the Signalized Intersections in Pusan Area using the
Protected—Permissive Left-Turn Signal System
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Abstract

The purpose in this study was to review the travel characteristics of the left-turn
signal system on the signalized intersections under the study in Pusan area, construct the
appropriate transportation systems under the different left-turn signal systems : Protected
Left-Turn signal systemn, Permissive Left-Turn signal system, and Protected-Permissive
Left-Turn signal svstem based upon the travel characteristics reviewed, and finally
suggest the optimal left-turn signal system which could reduce traffic delay and fuel
consumption, and also improve traffic safety on the signalized intersections based upon
the optimal transportation svstem constructed.

Based upon the results, it was concluded that the Protected-Permissive Left-Tum
signal system would be better and safer than the Permissive Left-Turn signal system in
the aspects which could reduce decrease delay and fuel consumption, and stmultaneously

increase traffic safety on the signalized intersections, even if the optimal Permissive
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‘urn signal system was found to be the best left-turm signal system in the

aspects of the Measures of Effectiveness(MOE) on the intersections under the study.
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Fig. 2-1 Peak-Time Periods of

the Signalized Intersections in Pusan
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Table. 3-1 MOEs between Protected Initial Setting and
Protected Optimal Setting

Analyses

Initial Setting of

Cptimal Setting

{lit/hr)

i Rates of
Protected Signat | of Protected )

Parameter Phase | Signal Phase | Focuction

Average Delay -
L9855 866 543
(sec/veh)
Fuel Consurmption

16,5884 6,190 553

Table. 3-2 MOEs between Protected Initial Setting and
Permissive Initial Setting

Analyses Initial Setting of | Initial Setting Rates of
Protected Signal | of Permissive .

Parameter Phase Signal Phase Reduction

Average Delay
1,955 2438 8162
(sec/vel}
Fuel Consumption
16,5884 21446 8086
{lit’hr)
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Analyses | Inifial Setting of | Optimal Setting| Rates of
Protected Signal | of Permissive .

Parameter Phase Signal Phase | Reduction
Average Delay 19955 150 6319

(sec/vehs
Fuel Consumption) e g 12833 %
Uit/hr)

Table. 3-4 MOEs between Protected Imitial Setting and
Wixed Optimal Setting

Analyses | Initial Setting |Optimal Sefting | Rates of
of Protected |of Mixed Signal .

Parameter Signal Phase Phase Reduction

Average Delay -
verage DU |y g 1598 B4
(sec/veh)
Fuel Cons ; B ﬂ
el Consumption) o 1458 87.36
{lit/hr)
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fable. 5 MOEs petween Protected Opumal Setting and
Permissive Tmitial Setting
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imtial Setung

(livhr)

Analyses N Rates of
of Protected of Permissive ¥
Parameter Slgnal Phase Slgnal Phase Reduction
Average Delay 766 2138 £9.01
{sec/veh)
‘el Consunpti
vel MO 51990 21446 65,40

Table. 3-6 MOEs between Protected Optimal Setting and
Permissive Optimal Setting

Optimal Setting

(lithr)

Ana]yg;es Optlmal Setting I f
of Protected | of Permissive fates (0
Parameter Signal Phase | Signal Phase | Reduction
Average elay %66 1359 8363
(sec/veh)
Fuel Cc ton
e rSsumption 6,1990 12833 8202

Table. 3-7 MOEs between Protected Optimal Setting and
Mixed Optimal Setting

Analyses |Optimal Setting| Optimal Sefting) paces of
of Protected |of Mixed Signal .

Parameter Signal Phase Phase Reduction
Avemg? Delay TR 1588 74.31

(sec/veh)
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: 61990 5. £
(tit/hr) 1408 e
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Table. 3-8 MOEs between Permussive Initial Setting and
Permissive Optimal Setting

Analyses Initial Sﬁttiﬂg Optlmaf Setting Rates of
of Permissive | of Permissive )
Parameter Signal Phase | Signal Phase | Reduction
Average Delay 2438 1359 660
{sec/veh)
Fuel Consumption| ¢ 12833 5191
{lit/nr}

Table. 3-9 MOEs hetween Permissive Initial Setting and

of Permissive {of Mixed Signal .
Parameter Signal Phase Phase Reduction
Average Delay
(sec/veh) 2438 1588 14.40
Fuel Conswrption ) )
(it/h) 21446 14558 13.74

Table. 3-10 MOEs between Permissive Optimal Setting
and Mixed Optimal Setting

Analyses | Optimal Setting | Optimal Setting | paieq of
of Permissive |of Mixed Signal
Parameter Signal Phase Phase [ncrease
Average Delay 1359 1508 B3R
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Fuel Consurmption| 1,0 4 14558 BT
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Table, 3-11 MOkEs between Protected Imtial Setting and
Protected Optimal Setting (Intersection J)

Analyses [nitial Setting |Optimal Setting Rates of
of Protected of Protected .
Parameter Signal Phase | Signal Phase | Reduction
Average Delay R4 536 69,60
(sec/veh)
| Consurrpti -
Fuel Consumption| ., 5 38430 0.2
tht/hr)

Table. 3-12 MOEs between Protected Initial Selting and
Permissive Initial Setting (Intersection J)

Analyses

Parameter

Initial Setting
of Protected
Signal Phase

Initial Setting
of Permissive
Signal Phase

Ratex of
Reduction

Average Delay
{sec/veh)

18213

347

909

Fuel Consumption
{lit/hr)

123020

2824

of AEwAse HYLA) 2L QF 1

Fable. 3-135 MOEs between Protected Initial Sefting and
Permissive Optimal Setting (ntersection J

Analyses | Initial Setting | Optimal Setting| pares of
of Protected | of Permissive .

Parameter Signal Phase | Signal Phase Rehaction
Averag? Delay 18213 150 9318

{sec/veh)
Fuel Consumption -
2

(lihr) R0 e e

Table. 3-14 MOEs between Protected Initial Setting and
Mixed Optimat Setting {Intersection J)

Analyses [nitial Setting | Optimal Sﬂtiﬂg Rates of
of Protected |of Mixed Signal .
Parameter Signal Phase Phase Reduction
Average Delay | ) 5 4 %74
{sec/veh)
Fuel Consumption ) ~ .
2502, 4581 9,
(livhe) 125120 4580 %34
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Table. 3-15 MOEs between Protected Optimal Setting and
Permissive Initial Setting {Intersection [

Analyses | Optimal Setting | Initial Sefting Rates of
] of Protected | of Permissive .
Paraneter Signal Phase | Signal Phase | Reduction
Average Lelay 5536 U7 B 73
isec/veh)
Fuef (msunu}tmn 38430 2820 D6
{lihe)

Table. 3-16 MOEs between Protected Optimal Setting and
Permussive Optimal Setting (Intersection J)
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RVUAE 7pashes Ao g Jelhton(3x Tables.

3-18, 3-19), # A2} ¥] ¥ 53] 4 (Permissive Left
’:15_1%}7%]2} ¥3F -¥EE Eg3sA
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A A vlaskd YFAAAIZHAD A8
AREFCe] 22t oF 75%9 64% A E 7FAshe
7o 2 viepgdeh AR Table. 3-20).

~Tum)

Table. 3-18 MOEs between Perrnissive Initial Setting and
Perrmisstve Optirmal Setting (Intersection J)

Analyses | Optimal Setting | Optimal Setting | pates of Analyses | Initial Sefting | Optimal Setting | pujes of
of Protected | of Permissive ) of Permissive | of Permissive N
Parareter Signal Phase | Signal Phase Reduction Parameter Signal Phase | Signal Phase Reduction
Average Delay 5536 150 9729 Average Delay U7 150 77
(sec/veh) (sec/veh)
Fuel Consumption . Fuel Consumption
) 343 1440 96.2° . 220 1440 1894
itk 38830 B (livho)

Table. 3-17 MOEs between Protected Optirral Setting and
Mixed Optimal Sefting (Intersection [}

Table. 3-19 MOEs between Permissive Initiad Setting and
WMixed Optimal Setting (Intersection J)

Analyses | Optimal Setting { Optimal Setting | paioc of Analvses | Initial Setting | Optimal Setting ;
of Protected *|of Mixed Sigral] p % 7 Y55\ of Permissive |of Mixed Signal| 2 !
Parameter Signal Phase Phase uction Parameter Signal Phase Phase Reduction
Average Delay _ Average Delay .
5536 594 3827 ;
{sec/veh) {sec/veh) AT 54 18
Fuel Consumption Fuel Consumption -
. 38430 4580 8808 i ! 3.
(o) (ith) 220 RO R

tFu ] RARR(el AR el ] s
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2 ¥ #3 A (Permissive Left-Tum) A& A2 ¥
Aol Ao g 9Y A%} dd] vz H
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BA5-E viwspd PR AAZHAD)S dBsesy
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vhebyt ﬁ]iiﬁ}ﬁzd(})em)jssive Left-Turn) 4l
IAAR F9Y A9 A BRI -wET E
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Table. 3-20 MOEs between Permissive Optimal Setting and
Mixed Optiral Setting {Intersection [}

Analyses | Optimal Setting | Optimal Setting| Rates of
of Permissive |of Mixed Signal )
Parameter Signal Phase Phase | lcrease
Average Delay 150 594 175
{sec/veh)
Fuel Consumption _ -
(it/hr) 144.0 4580 6856
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