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Damage factor analysis of stone walls based on
damage history using FEM analysis of Kumamoto Castle

Takao Hashimoto *!, Taku Matsuo *?% Yusaku Isobe ** and Katsuya Ishizukuri**

Abstract: In the 2016 Kumamoto earthquake, 10% of Kumamoto Castle collapsed and 30% was uplifted
by the M6.5 foreshock and the M;7.3 mainshock. However, the seismic resistance performance of the
stone walls has not been confirmed with regard to the effects of seismic motion on the entire ground of
the castle stone walls. Therefore, in this paper, we estimated the three-dimensional space of the ground
at 35 locations surveyed before the earthquake throughout Kumamoto Castle. Therefore, we obtained
the response acceleration and response speed of the stone wall by dynamic FEM analysis for 35 points
throughout Kumamoto Castle, and used the results to analyze the damage factors and damage history
of the stone wall due to the Kumamoto earthquake. As a result, it was clarified that the main causes of
damage to stone wall structures were the collapse of stone foundations, the protruding type of semi-
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stone foundations, and the embankment type of non-stone foundations.
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