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Abstract

Purpose: To protect passenger safety and the safe operation of the subway, and to ensure the or-
derly evacuation of passengers under the subway fire accident, we analyze the factors influencing
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the evacuation behavior of passengers. Methods: first, relying on behavioral decision-making
theory to identify passengers’ evacuation behavioral influencing factors; second, using machine
learning CART decision tree to classify different categories of passengers’ heterogeneous evacua-
tion behavioral decisions and rank the relative importance of influencing factors. Subsequently,
an Anylogic simulation model is constructed to simulate the passenger evacuation behavior under
a subway fire accident based on the length of detention waiting at crowded evacuation intersec-
tions, which is the most significant influencing factor. Results and Conclusion: The simulation re-
sults verify the effectiveness of the optimization strategy and show that the introduction of evacu-
ation guides at congested station halls can balance the evacuation of passengers at all exits, signif-
icantly shorten the evacuation time, inhibit the generation of negative emotions among passen-
gers, and effectively shorten the evacuation time.
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Table 1. Coding table of factors influencing passenger evacuation behavior in subway fire emergencies
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Figure 1. Decision tree model of passenger evacuation behavior in subway emergencies
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Table 2. Passenger characterization parameters
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Table 3. Number of escalator statistics for metro buildings
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Table 4. Evacuation policy optimization data table
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Figure 2. No guide set up
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Figure 3. Introduction of guide evacuation
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