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Traffic control plan optimization for the intersection with contraflow left-turn lane

CHEN Song, LI Xiansheng, WANG Yunhao, REN Yuanyuan

(School of Transportation, Jilin University, Changchun 130022, China)

Abstract: To improve signal timing and traffic flow operation at the intersection with contraflow left-turn lane, the
application condition for the contraflow left-turn lane was developed. The arrival and discharge pattern of left-turn
vehicles were divided into 8 groups and the calculation method for lefi-turn vehicle delay under each group was
carried out. The average intersection vehicle delay minimum was taken as the objective, cycle length, green times
of main and pre-signal phases, and the lengths of contraflow left-turn lanes were taken as optimization variables,
and then the signal control plan optimization model was developed. The genetic algorithm was used to solve this
model. A case study was conducted to validate the optimization method, which was also compared with the
traditional control method. Results show that the optimization method can increase the capacity of left-turn vehicles,
decrease the required green time and then reduce the intersection cycle length. The decrease in the green time of
left-turn phases would result in the decrease in the red time of through phases and then the decrease in intersection
average delay. In peak hour, average vehicle delay can be decreased by 23.8%.
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Fig.1 Design scheme of approaching lanes at the intersection
with contraflow left-turn lane
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Fig.2  Phasing scheme of the intersection with contraflow left-
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Fig.3  Cumulative queue change patterns of lane NO and N1

(Case 1)
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Fig.5 Cumulative queue change patterns of lane NO and N1
(Case 3)
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Fig.6  Cumulative queue change patterns of lane NO and N1
(Case 4)
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Fig.7 Cumulative queue change patterns of lane NO and N1
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Fig.8  Cumulative queue change patterns of lane NO and N1
(Case 6)
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Fig.9 Cumulative queue change patterns of lane NO and N1
(Case 7)
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Tab.1  Optimal signal timing parameters of the intersection

under different traffic volumes
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Tab.2  Traditional signal timing parameters of the intersection

under different traffic volumes

TR C/s g™ /s g /s g™ /s g™ /s

I 108 21 28 21 28
I 160 30 44 30 44




-82- /S =S B A N S ¢

5 50 %

M7E2e 3 W ek I T &R 4 AT DL
&S FEAR BB RE R AR N AR S 7 8. A6 i T far ik
B F XA EBFEER AT LT R 23.8%. X B /o2& A
AR T B A ZE AT RE B, BRAK T A2 R A
FEVR HR, BT 22 AR A S AT s Rl SO
ATARASE A 21T s g sk 2> | 15T 8IS T EL AT A 2 1) 42
PIREDR. Blngesk 3 himiE £ — T, £
(1) g™ R 15 s AUGR BN/ NERAT BF 8] 1 2% 4 R
Gl g BB T 21 s fEMEBE TR I W
THIFEIR L. 7648 3 o Ly, 480 T 21,56 m. H
FAEHEBCRAS T 4k M8 7 m, BFLLEAT 2 5 6E
WEZ59n 3 WA 8 WAL . Rl e & RS TR
Ly, BBUE IR, 3% FER PN EBUE S WR 4L
KTHIR], 225G 25 ROBE e £ 70 )R A 22 5% A HEBA (0
AT N1) 5 i8R Ly, B K, WIAE 438 N1
PEEHE LN T T Ly, B9HEBN TN T 5 A T
SR ERAT IR B 408 No. i H 24 4E N1 R HE
BATE A TH B , A0 5 AT BB IR HE 4508 N1, BT LA Ly,
HEFS /N AT AR R 2238 NO AR

3 FAREHARTREREYEIR

Tab.3  Average vehicle delays under different control plans

e g | TOVRFE EEIETE TH
JIIN=EN SEE

BIIE R/ YIEiR/s LB/ %
st XD 42.6 57.3 25.7
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1 HATE 63.4 86.3 26.5
SRR 27N 69.2 90.9 23.8
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