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Non-lane-based Heterogeneous Traffic Flow Research
Based on Social Force Model

YANG Da"? SU Gang®, WU Dan-hong’

(1. Traffic Management Research Institute of the Ministry of Public Security, Wuxi 214151, Jiangsu, China;
2. School of Transportation and Logistics, Southwest Jiaotong University, Chengdu 610031, China)

Abstract:  Considering currently the lack of the research on the non-lane-based traffic flow characteristics, and
the heterogeneity between different types of vehicles is also not considered, so this paper proposes a new model
based on the social force model for the non-lane-based heterogeneous traffic flow. The model is calibrated and
validated by using the simulation software Matlab by establishing the simulation platform. This paper conducts the
analysis of the model characteristic, road conditions and the proportion of the large vehicle. The results show that
the proposed model could effectively simulate the characteristics of heterogeneous traffic flow with no lane
division. When there is no lane division, the road capacity and average speed decreased with the decrease of road
width. When the road width is less than 7 m, the traffic capacity would decrease sharply. When traffic density is
relatively low, the increase of large vehicle proportion had little effect on road capacity and average speed, and
when the traffic density is relatively high, the increase of large vehicle proportion would reduce the capacity of
traffic volume, but the traffic flow would become more stable
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Fig. I Diagram of the vehicle’s social forces
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Fig. 2 Diagram of the vehicle’s lateral gap force
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Table 1  Traffic statistical data
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Table 2  Optimal parameter results
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Table 3  Parameter verification results
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