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Simulation research on crowd evacuation in subway

station based on improved social force model
HE Yerong, ZHANG Xiaona
(School of Economics and Management, Anhui jianzhu University, Hefei 230000, China)
Abstract; [Objective] As a hub of urban public transportation, subway stations are characterized by high
passenger flow, relatively enclosed spaces, and limited entrances and exits. In the event of emergencies
such as fires or terrorist attacks, these factors can easily lead to passenger panic and congestion, posing
severe challenges to emergency evacuation. This study aims to effectively alleviate the pressure of
emergency evacuation in subway stations and improve evacuation efficiency during such incidents.
[Method] This paper proposes an improved social force model that optimizes the pedestrian exit selection
strategy. Based on the Anylogic simulation platform, a physical environment and pedestrian flow model of
a subway station was constructed. Comparative simulations of the evacuation process were conducted before
and after the model improvement, with a focus on analyzing two key indicators: the spatiotemporal
distribution of pedestrian density and the overall evacuation time. [Result] The simulation results indicate
that the improved model can effectively reduce the total pedestrian evacuation time, facilitate a more

balanced distribution of evacuees among different exits, and significantly alleviate queuing and congestion at
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exits, thereby avoiding evacuation bottlenecks caused by local crowding. [Conclusion) This study provides
a new perspective for understanding the dynamic behavior of pedestrian evacuation in subway stations. It
also offers a valuable theoretical basis and practical reference for subway operation management departments
to formulate scientific and effective emergency evacuation plans, optimize the layout of guidance facilities
within stations, and enhance overall emergency response capabilities.
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Fig. 1 Physical model of the subway station
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Tab.1 Pedestrian movement speed statistics
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Tab. 2 Statistical table of average pedestrian movement speed
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Fig. 2 (a) Pedestrian entry route diagram; (b) Pedestrian out route diagram
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Fig. 3 Pedestrian evacuation route map
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Fig. 4 Pedestrian inbound logic diagram
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Fig. 5 Pedestrian outbound logic diagram
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Fig. 6 Pedestrian evacuation logic diagram
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Fig. 7 Line chart of changes in the total number of pedestrians in the station
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Fig. 8 Crowd density map at the start of the evacuation
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Fig. 9 Population density map of the model before improvement (200 s)
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