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Two-tier optimization model for road network traffic evacuation under major events

XU Zezhou'?, LIU Xiangze®’, JIA Yanfeng’, ZHAO Zixu®
(1. Qingdao Institute of Urban Planning and Design, Qingdao. Shandong 266071, China; 2. Rizhao Polytechnic. Rizhao,
Shandong 276800, China; 3. Qingdao University of Technology, Qingdao, Shandong 266520, China)

Abstract; According to the characteristics of urban traffic during major events, this paper proposed the upper level
optimization algorithm based on traffic organization and the lower level collaborative optimization algorithm based on
the “green wave” and “red wave” of signal control. Considering that the static optimized scheme was unable to re-
spond to the demand for dynamic evacuation in time, the upper level algorithm was optimized by the discretization in
temporal dimension. Signal control strategies were adjusted according to the upper level optimization results. The
signal period was limited by considering the vehicle storage capacity of key road segments, and the phase difference
design range was determined by considering the possible green light empty phenomenon and vehicle overflow phe-
nomenon at intersections. With minimizing the overall delay and maximizing the traffic capacity as the optimization
objectives, a two-tier optimization model of road network was established. The simulation results show that the
number of vehicles passing through the main road intersections is increased by 7.1% on average, and the total vehi-
cle delay of five road intersections is reduced by 5.8% on average, which verifies that the model has better applica-
bility in dealing with road traffic congestion caused by major events.
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Tab. 1 Calculation results of one-way traffic
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Tab. 2 Signal timing plan for major intersections before optimization
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