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Assessment of Building Damages caused by the 2011 Tohoku Earthquake Tsunami Disaster
Masanobu Hasebe, Takayuki Sagawa and Pham Van Phuc
Abstract

An assessment was carried out to clarify the damages of buildings caused by tsunami in the 2011 Tohoku Earthquake Tsunami Disaster based
on inundation depth and structural characteristics of buildings. It was shown that the falling damages were dominantly distributed in buildings
of 4 stories or less with small aperture ratio under the conditions of high inundation depth. Some formulae of the tsunami force have been
proposed to analyze the buildings’ falling damages based on the results of the field survey. The main reason of building falling could be
explained by these horizontal tsunami forces. The results of computational fluid dynamic simulations also showed that the vertical tsunami
forces included not only static forces such as buoyancy but also dynamic component caused by the collision of water hitting the ceilings and
floors through apertures.
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