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Study on the estimation of loss due to anticipated post-earthquake fires in the Tokyo
metropolitan area

(WFFEHI SRk 26~27 4R L)
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Dept. of Fire Engineering HIMOTO Keisuke
This study improved an existing model for post-earthquake fire spread in densely-built urban area in order to extend its applicable area
range. Wind tunnel experiment is conducted in order to investigate the generation mechanism of fire whirl, which is considered as a
major cause of fire loss in post-earthquake urban fire. The experimental result is generalized with a dimensionless parameter derived
based on the experimental observation. In addition to post-earthquake fire spread in densely-built urban area, a fire risk assessment
model for mid-rise and high-rise building is developed considering seismic damage of fire safety equipment systems, including
sprinkler system, mechanical smoke exhaust system, fire door, fire detector, fire extinguisher, and indoor fire hydrant. The building
fire model consists of three sub-models, namely, the two-zone smoke transport model, the model for fire-fighting of occupants, and the
network-based model for evacuation of occupants. Availability of fire safety equipment systems is analyzed by the fault trees and their
probabilistic parameters such as damage ratio of the systems and occurrence probability of power outage under a seismic condition is
modeled based on records of past earthquakes. As a case study, the model is applied to a nine-story building with building area of
1,144m? and its post-earthquake fire risk is assessed by the Monte Carlo simulation.
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