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Development of a Simplified Model for Urban Fire Spread by Quasi-Stationary Calculation
A Study on the Estimation of the Evacuation Behaviors of City Residents in Post-Earthquake Fire
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Evacuation of a large number of residents is conceivable in case of urban fires following a large earthquake. It is
essential to implement an effective evacuation plan for ensuring residents’ safety. We have been developing a simulation
model based on the potential theory for the evacuation behaviors of city residents, and validated the model by
comparing the predicted and the recorded evacuation behaviors of residents in the Great Kanto Earthquake Fire. In this
model, fire spread was estimated based on after event field survey data of the past earthquake fire. However, in case of
an evacuation simulation in a post-earthquake fire in the future, where no after event field survey data exits, it is
essential to predict fire spread. In this study, a high-speed calculation model for post-earthquake fire spread in a large-
scale urban area was developed based on physical knowledge achieved in the field of fire safety engineering. In this
paper, we simulated the fire spread in the Sakata City Fire in 1976 for validating the model, and compared it with the
Urban Fire Spread Model developed by Himoto and Tanaka in terms of fire spread behavior, computational speed and
data quantity in calculation. The obtained results showed that the proposed model could simulate the fire spread
qualitatively and with much less computation time and data quantity.
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