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Lane at Signalized Intersection
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Abstract: In the real urban road network, the entrance lanes of signalized intersections adopt the form of
straight-right shared lane, which will cause the phenomenon that straight-going vehicles in the straight-right
lane stop and wait during the red light and affect the normal passage of right-turning vehicles, thus causing
the delay increase of right-turning vehicles and the reduction of the traffic efficiency at the intersection. In
order to solve this problem, according to the concept of pre-signal and dynamic lane, the operating rules of
vehicles in the straight-right lane and adjacent straight lane are formulated. At the same time, the variable
message board is coordinated with the main signal, the calculation formula of the distance between the
variable message board and the parking line at intersection and the timing scheme of the cooperative main
signal on the variable message board are given. Then, a new dynamic lane organization design scheme based
on straight-right shared lane is proposed. Combining the signal control scheme and the concept of dynamic
lane design, the calculation model of vehicle delay in all directions at the intersection is constructed by using
traffic wave theory. Finally, based on the actual data and taking the typical four-phase signalized intersection
as the research object, the influences of cycle length, saturation flow rate, lane changing rate, straight right

volume ratio and other factors on the performance of dynamic lane before and after optimization are analyzed
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by using MATLAB software, which verified the feasibility of setting straight-right dynamic lane at signalized

intersection and the practicability of the established model, and the applicable conditions are determined

according to the evaluation effect of the method. The result shows that cycle length, saturation flow rate, lane

change rate and straight-right volume ratio are all important indicators for the optimization design of straight-

right dynamic lane.

The optimized straight-right dynamic lane scheme at signalized intersections can

significantly reduce the delay of right-turning vehicles and increase the traffic efficiency at intersection.
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