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PARTICLE-SYSTEM MODEL OF CROWD REFUGE FROM INUNDATED
UNDERGROUND SPACE
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The decision of the refuge plan due to high density of the city and the complication of the city structure in
recent years has been getting difficult. Simulation in consideration of the complexity of the phenomenon is
indispensable to the decision of the proper refuge plan. An inundation process and the prediction of the human
refuge behavior are necessary for the refuge plan. In the present simulation, the simulation of the crowd refuge
in the inundation has been performed for the underground shopping center of the actual scale in consideration
of the detailed layout by using the human behavior model based on the distinct element method. Furthermore, a
refuge process under the condition of some inundation scenarios has been examined. It was shown that learning

in advance such as a training for the refuge and an information indication was important for the prompt refuge.
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