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ABSTRACT: A numerical simulation of passenger evacuation in a subway station was performed
by coupling the passenger flow analysis and the fire simulation. The algorithm of the passenger
flow analysis was based on a DEM (Discrete Element Method) using the potential map of the
direction vector for each passenger. This algorithm was improved in the present study as to use
finer grid smaller than a passenger in order to resolve detailed geometry of the station and to
resolve the behavior of passengers in the bottleneck at the ticket gate considering the collision
of passengers to a wall or with other passengers. In the fire simulation, the CO distribution
predicted by using CFD was used to take into account the effect of toxic gases on the passengers’
mobility. The methodology proposed in the present study could be used in designing safer subway

station in case of fire occurrence.

Key words: Passenger evacuation flow(¢] 7] t3] %), Discrete element method(o]4F 8 AH),
Computational fluid dynamics( Ak < f_i}), Pre processor(# ] 2] %))
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Fig. 1 Flow chart of pre-processor.
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(b) Binary distinction

Scheme of distinction between wall
and space.
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Fig. 3 Flow chart of passenger flow analysis.
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Fig. 4 Comparison of passenger flow between

coarse and fine grid cases.
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Fig. 5 Path-line with various grid size (0.5
m, 0.25 m, 0.125 m, 0.05 m).

Evacuation simulation Fire simulation
Potential map calculation
Evacuation velocity calculation
Position calculation of passengers

Distribution of passengers per each time step| | Density of poisonous gas per each time step

Threat level analysis
FED(Fractional Effect Dose) Analysis
Killed and injured passenger prediction

CFD analysis results adaptation
Poisonous gas distribution prediction

Fig. 6 Model of hazard assessment using
event tree method.
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Fig. 7 Model of fire simulation.
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Fig. 8 Passenger evacuation flow simulation
only(left) and with fire analysis(right).
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