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Abstract

There is a high degree of personnel density in the large commercial district, with the complex pe-
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destrian flow and traffic flow. Consequently, pedestrian evacuation under emergencies has be-
come an important issue to ensure the safety of people’s lives and property. In order to study the
advantages and disadvantages of evacuation strategies of existing subway stations near commer-
cial areas, reduce the impact of pedestrians’ choice of evacuation exit on ground-level business
during the evacuation, and improve evacuation efficiency. This paper takes a newly completed
subway station in Taiyuan as a prototype, obtains pedestrian gender, age, speed, and exit selection
through a field survey, then determines train and station related simulation parameters based on
existing literature and related documents, simulates different personnel densities using Path-
finder software, analyzes and processes the data obtained from the simulation, finds bottlenecks
in the existing evacuation process, and provides early warning of the actual evacuation conditions
based on the existence of bottlenecks. The data obtained from the simulation are analyzed and
processed to find the bottlenecks in the existing evacuation process, and the actual evacuation
conditions are warned based on the existence of bottlenecks. And the existing evacuation strategy
is optimized. Through the simulation again, it can be found that the optimized strategy solves the
shortage of the existing evacuation strategy of the metro station and reduces the impact of the
evacuated crowd on the business area.
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Figure 1. Subway station floor plan
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Figure 2. Pathfinder modeling actual diagram
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Table 1. Model setting parameter
=1 REGESY

SR P E (mm) SR P (mm)
% FIARE R D 1 08 300 ERVEE Y N 3000
% PRI D 1 155 IR B K 140,000
H sl P 5 L 1200 LR RSN 1400
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Table 2. Passenger setting parameter normal distribution expectation table

T2 REBERESHESHTHHER

ezt (%) EE1 (%) T E (mis) JA % (cm)
ik <30 30 1.2 40
itk >30 H.<50 15 1.2 42
itk >50 25 1.2 44
Ft <30 20 1.2 45
FE >30 H<50 25 1.2 46
Fik >50 5 1.2 48
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Table 3. Comparison of the evacuation results of A and B strategies
= 3. A\ B REGIRAIGERIEL

17 FAK L IR FEE (s) T (s) B E ()
A- T8 BT HL 4725 640.3 765
A-BTFRIT 330.9 522 641.7
B- 58 B AL 376 383.8 4455
B-BSH KT 337 321.9 381
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Table 4. Comparison of the evacuation results of C and D strategies
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Figure 3. Hall occupancy analysis of four strategies in medium density conditions
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Figure 4. Hall occupancy analysis of the four strategies under high-density conditions
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