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City-Scale Collapse Simulation of Wooden Houses in Mashiki Town
Using the ASI-Gauss Method
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Conventional macro-simulations using multi-degree-of-freedom models struggle to represent member-level
failures and collapse behaviors, while detailed micro-simulations face high computational and human costs
for large-scale applications. To overcome these issues, we developed a methodology that automatically
generates finite element frame models from CityGML data and analyzes them using the Adaptively Shifted
Integration (ASI)-Gauss method. Furthermore, to accurately reflect realistic structural characteristics, storey
stiffness and storey shear strength are calculated based on the required wall length stipulated by the Building
Standard Law and the statistical wall sufficiency ratio for each construction period. The cross-sectional
parameters of structural members, such as columns and braces, are then reverse-calculated to satisfy these
storey properties. Finally, the proposed method is applied to a city-scale collapse simulation of Mashiki

Town during the 2016 Kumamoto Earthquake.
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