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Fig. 1 Structure diagram of bicycle movement sub-model
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A pedestrian-bicycle mixed evacuation model

based on social force and its simulation

YANG Longnan, SONG Weiguo, ZHANG Jun, ZHANG Sainan,
WANG Qiao, JIANG Kechun, XU Han

(State Key Laboratory of Fire Science, University of Science and Technology of China, Hefei 230026, China)

Abstract: When a public safety incident occurs, the use of bicycles is an important way for evacuation. In view of this situation,

pedestrian bicycle mixed evacuation modeling and simulation were carried out. To better quantify the overtaking behavior of the

bicycle, the temporary expected movement direction is introduced to change the self-driving force of the bicycle to achieve a

detailed description of overtaking behavior of the bicycle. The bicycle model is modified to update the bicycle movement, and a

multi-level bicycle movement sub-model is established. By combining this model with the pedestrian social force model, a

pedestrian-bicycle mixed evacuation model "MixSF" based on social force is obtained. The simulation shows that the MixSF can

better reproduce the overtaking behavior in mixed evacuation. Under the experimental conditions in this paper, it is found that

when the individual density is less than 0. 548 pedestrian/m?, the increase of bicycle proportion can accelerate evacuation. And

when the relative density is greater than 0. 81, the bicycle loses the advantage of evacuation speed.

Keywords: Social force model; Pedestrian; Bicycle; Mixed evacuation; Evacuation efficiency



