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The prediction of congestion diffusion and dissipation when encounter
traffic accident on expressway based on VISSIM simulation

YU Xue, GAO Chao, ZHANG Chong, WU (Qingqing ,
XU Changshun, GUO Chunmin

School of Transportation and Logistics Engineering , Shandong Jiaotong University, Jinan 250357, China

Abstract ; In order to solve the problem of accidental congestion on expressway, VISSIM simulation is used to
simulate the process of congestion formation caused by traffic accidents, so, traffic flow data are obtained at the
statistical interval of 15 min. Through data fitting, the segmental relation formula of speed-density under two
situations of congestion and non-congestion are obtained. Based on the traffic wave theory, a prediction model of
expressway traffic congestion diffusion and dissipation is established to calculate the duration of traffic congestion
under different upstream arrival flows and different blocking periods in various traffic accidents. The accuracy of
the model is tested by using VISSIM simulation. The results show that the prediction accuracy of the traffic
congestion on expressway diffusion and dissipation prediction model is around 95%, which can predict the
change of traffic congestion very well. The prediction model of traffic congestion on expressway diffusion and
dissipation is helpful to the reasonable arrangement of human and material rescue resources, also it is very
useful to enhance the traffic flow efficiency.

Keywords: expressway; traffic congestion; VISSIM simulation; traffic accident; duration
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