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A Study of TPCLT(Twice Per Cycle Left-Turn) Operation Impact at Three-legged

Signalized Intersection
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ABSTRACT

TPCLT(Twice Per Cycle Left-turn) operation reduces this left-turn ‘spill-over’ problem on an as
needed basis by servicing the protected left-turn movement as a leading and a lagging left-turn. In
this study, to evaluate the effectiveness of TPCLT applied to three-legged signalized intersection in
Korea, the analysis was carried out using VISSIM and SSAM model analysis. The study was
implemented by three cases which are TPCLT operation, non-TPCLT operation and half-cycle
operation using VISSIM program. According to the 9-left-turn volume scenario, total delay and
travel times of each case was analyzed by VISSIM program. The study result shows more
effective applying TPCLT operaion in the present ~ +50% scenario area at the intersection in
terms of total delay.
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Yo AMzYd AT mFEE "uFAEr] AX-FE v]7FY,(Korea Police Administration, 2011)©]
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(Fig. 2> VISSIM Network of Test Intersection
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Ed A" FHAIZE sto] WIEY A A 4HKCalibration) % reduced area, desired speedS ZGst= 5
A WTEFS T EF ST VISSIMOA ¥ UESIAE <Fig 2>9 2tk S REEAS
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(Table 1) Signal Phasing Sequence of Test Site

Signal Timing Table
AM D1 D2 D3 D4 D5 off-set(s) Cycle(s)
TPCLT t’ | t’ l | .
50 49 50 48 23
117 220
protected t’
-0 nly - "
67 130 23
half t’ I, 58 110
-cycle
34 65 11
Optimization # " i 0 150
54 81 15
3. ISEoEM Hu}

<Table 2>= 1T R4 ZAFE JePd Eolw, Approach Delays)= 2 W HTE movementd] &

AR e woeA

(Table 2) VISSIM Simulation Analysis results

Approach Travel Total
Types Approach DI; Il)ay © Times(s) Delay(s) Total Los
SB 71.7 180
TPCLT NB 40.3 105.4 69 D
EB 120.6 46.1
SB 129.2 208.9
protected-only NB 385 101 91.1 E
EB 115.8 59.8
SB 86.3 191.4
half-cycle NB 183 80.4 714 E
EB 168.5 519
SB 88.5 185.1
Optimization NB 27.7 89.9 73.8 E
EB 1384 54.4

54 OrRTSY

el

=
[

=N

M167, MI32(2017H 63)




SR WAtZoA 2] HALHST(TPCLTI M S 2ol 2t A+

TPCLT &% uAt2 A LOSt AFd HHAAAA 7 692E “D’E #AE o, TPCLT +% A
(protected-only) A SAANA = nAZ A LOS7F 2HFT HAAAA F 9L1ZE “B’E EAH o
TPCLT &% Z(protected-only) THH] TPCLT &% Al AH|2 FFo] 3 @A sttt doF HE(SB
approach) H+ Y A|ZH-2 20895 TPCLT =% Z7H(180%) tin] A z1atge] FeYA|zto] 2F13.8% S0kt
on Bak HITZ(NB approach) Hd SYPAIZES 1012 E TPCLT 2% A3} B} 442 So1EQET, o=
TPCLT+% Al 215 dAF] S7IGAA-SHANZE A £4A T S 28ty Yebd 272 ot
Atk 53 HZZ(EB approach) B THATHS 59832 F TPCLT % A346.1%) thyl 2522.9% T3zt
o] Eojyt Aoz BMFIL ATFVE Mo g Fo Y% wAE HA| LOSE AFT FHFAARA g
T14%22 “E’2 A F o] TPCLT +% Aol vl Au|x =3Fo] 3 &A 312tet 1, Synchro T2 1S
F8ste] =2H HFH Y AZTIANAZE WYe w20 AA LOSE AP FFAAAA FF 1382
“E"2 A= o] TPCLT % Aol Hlel Au|2 o] g T shehsk 235 Aok

(Table 3) Left-Turn Volume Scenarios(veh/hour)

Scenario -30% 20% -10% ] +10% +20% +30% +40% | +50%
volume 784 896 1008 1120 1232 1344 1456 1568 1680
(veh/hour)
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Total Delay(s)
Travel times of SB

Left-turn Volume Scenario Left-turn Volume Scenario

(Fig. 3) Total Delay per Vehicles by Scenarios (Fig. 4) Travel Times of SB approach per
Vehicles by Scenarios

Travel Times of EB

Left-turn Volume Scenario

(Fig. 5> Travel Times of EB approach per Vehicles by Scenarios

V. SSAMEE & 243 wE5ekAA g7}

E AFolAe A A3 VISSIM 5AlEH ol oa) AdH dlolE ) v AR EZE AT HFHWA)
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Total conflicts(times/h)

Left-turn Volume Scenario

(Fig. 6) Total Conflicts by Scenarios(times/h)
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