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The Impact of Lane-Changing Behavior on Traffic Flow at Intersection Approaches

CHENG Guozhu', WANG Haoyu', SUN Xueyan®

(1. School of Civil and Traffic, Northeast Forestry University, Harbin Heilongjiang 150040, China; 2.
Weihai No.1 High School, Weihai Shandong 264200, China)

Abstract: Different types of drivers exhibit various sensitivities to queue lengths at urban signalized inter-
sections, leading to variations in their choice of lane-changing locations. To investigate the impact of these
differences on traffic flow at intersection approaches, this paper establishes a cellular automaton model for
signalized intersection approaches on urban roads. This model explores how lane-changing behavior under
different driving styles affects the cumulative number of vehicles passing through each lane, average vehi-
cle density, and average operating speed at intersection approaches. The results indicate that higher propor-
tion of conservative drivers leads to more substantial uneven queuing phenomenon across lanes. The pro-
portion of different driving styles, while having minor impact on the efficiency of left-turn lanes, signifi-
cantly affects the efficiency of through lanes. As the proportion of aggressive drivers increases, the impact
of lane-changing behavior on the traffic flow of through lanes intensifies with greater reduction of traffic
efficiency. Conversely, a higher proportion of conservative drivers results in lower impact of lane-changing
behavior on the through-lane traffic flow and smaller effect on traffic efficiency. Finally, this paper sug-
gests that using measures to guide drivers in selecting appropriate lanes in advance can effectively reduce
lane-changing behavior in congested areas and enhance the overall traffic efficiency at intersections.
Keywords: traffic control; cellular automaton; lane-changing behavior; intersection approach; traffic flow;
driving style
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