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Abstract: In order to alleviate the traffic congestion caused by over-saturation of left-turn movement at
intersection during the peak time, taking the intersection with reversible lanes as the research object, the
collaborative optimization method for the lane dynamic opening and closing and signal timing is studied.
First, the traffic capacity and the operation state of the intersection before and after implementation of
reversible lanes are analyzed, the calculation methods of left-turn capacity and saturated traffic volume of the
approach of the reversible lane are studied, and the goal of collaborative optimization of the reversible lanes
and signal control at intersection under the premise of ensuring safety is put forward. Then, taking the
conventional four-way intersection for example, combining with the supply-demand relationship of the
intersection, the calculation methods of signal phase sequence, cycle length, green light time, advanced
green light start-up time and clearance time of the intersection with reversible lanes under over-saturation state

are proposed. Finally, regarding the cycle length, the minimum green time of each phase, the advanced
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start-up time and effective green time as the constraints, a cooperative optimization model for the control and

signal parameters the reversible lanes is built based on the efficiency and safety. On the basis of actual

investigation of the intersections with reversible lanes, an example is given to determine the termination

condition of optimization model, and the effectiveness of the signal timing optimization model is verified. The

analysis result shows that with the opening of reversible lanes only in 6 —9 cycles, the average delay and the

maximum left-turn queue length at intersection are decreased by 12. 10% and 45. 74% respectively, and the

decline number of secondary stop vehicles is most obviously, reaching more than 97. 98%.

Key words: traffic engineering; reversible lane; collaborative optimization ; traffic management and control ;

signal timing; capacity
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Fig. 2 Supply and demand of left-turn traffic flow
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