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Fig.1 Entrance section of urban underground road
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Tab.1 The basic situation of the road section for experimental

data collection
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Fig. 2 Vehicle trajectories at each entrance lane
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Tab.3 TDTC threshold and traffic conflict classification of

Liyuan underground channel
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Fig. 7 Time and space distribution of serious conflicts at the entrance of Liyuan underpass
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Tab. 6 Empirical study on the classification of serious conflict risk level
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Severe Conflict Risk Assessment of Urban Underground Road Entrance Roads

WANG Zhijun' , SHEN Yihang?, FU Qing?

(1.China Railway Siyuan Survey and Design Group Co., Ltd., Wuhan 430063, China; 2. Wuhan University of
Technology, Wuhan 430063, China)

Abstract: [Objective] In order to solve the problem of frequent accidents at the entrance section of urban underground
roads and to find out the traffic safety situation at the entrance section of urban underground roads, the risk assessment
of serious conflicts at the entrance section of urban underground roads in Wuhan was carried out. [Methods] In this
paper, two typical underground roads in Wuhan, Liyuan Tunnel and Shuiguo Lake Tunnel, are selected as the research
objects. Based on the vehicle trajectory and traffic flow data collected by the thunder-see fusion microwave detector,
combined with the geometric characteristics of the road, traffic flow characteristics and driving behavior characteristics,
TTC (Time to Vollision) and TDTC (Time Difference to Collision) are used to identify traffic conflicts and construct a
serious conflict density index. Through stepwise regression analysis, a linear prediction model with traffic volume,
average speed of road section and standard deviation of speed as driving factors was established. The goodness of fit of
the model was R2 = 0.83, and the significance level p < 0.01. Further combined with K-means clustering algorithm and
membership function model, the risk level is divided into three levels: safety, critical safety and danger. [Results] The
results show that the predicted value of serious conflict density is 0.0082 and the risk level is ' safe ' due to the small
traffic volume, high average speed and allowed lane change in Liyuan Tunnel. Due to the large traffic volume, immutable
lanes and high speed dispersion, the serious conflict density of Shuiguo Lake Tunnel is 0.0178, and the risk level is critical
safety. [Conclusion] The risk classification method proposed in this study can quantify the safety level of underground
road entrances, provide scientific basis for control measures such as differentiated speed limits and optimization of sight
induction facilities, and have practical significance for improving the traffic safety of urban underground roads.

Keywords: traffic risk assessment; urban underground roads; traffic conflict; k-means clustering; risk division



