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Abstract

To enhance the safety evacuation capacity of the “three-island” transfer hub at a metro station in a
certain city, this study takes the station as the research object, constructs a full-scale evacuation
model using Pathfinder software, and employs the Steering mode to simulate the crowd evacuation
process under full-load conditions. In the research, the characteristics of evacuees, including differ-
ent ages, genders, and walking speeds, are considered. The number of evacuees is calculated by in-
tegrating the station’s actual passenger flow data, while safety evacuation time is analyzed through
simulation to identify evacuation bottlenecks. The results indicate that the total evacuation time of
the station is 578.3 seconds, with the platform layer evacuation time being 294 seconds, both meet-
ing the safety standards. However, there exist bottleneck issues such as congestion at the staircase
entrance of the Line 2 platform and pedestrian flow conflicts near the turnstiles on the concourse
level. To address these problems, optimization strategies are proposed, including setting up dynamic
signs for guidance and diversion, adding emergency exits, and controlling the opening of turnstiles
in different time periods, which effectively reduce the evacuation time. The research findings pro-
vide a reference for the evacuation design and emergency management of “three-island” metro
transfer hubs.
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Figure 1. Station spatial layout diagram
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Figure 2. Pathfinder model diagram of Nanmendou station
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Table 1. Evacuation population characteristics design
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Table 2. Evacuation population quantity design (Unit: person)
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Figure 3. Diagram of evacuation simulation crowd density
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Figure 4. Diagram of the number of staying people in each area
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Figure 5. Diagram of the number of people in platform layer areas over time
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Figure 6. Diagram of crowd density at line 2 platform at 176 s
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Figure 7. Diagram of service level at partial staircase at 176 s
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Figure 8. Diagram of the number of people in concourse layer areas over time
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Figure 9. Diagram of the number of people passing through exits
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Figure 10. Diagram of crowd density at concourse layer during evacuation at 200 s
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Figure 11. Diagram of crowd density at concourse layer during evacuation at 450 s
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Figure 12. Crowd density in the non-paid area of line 1 concourse layer at 60 s of evacuation
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