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LIQUEFACTION ANALYSIS OF GROUND IN ONAGAWA TOWN
DURING THE 2011 TOHOKU EARTHQUAKE AND TSUNAMI

Yoshihiro OKUMURA, Takuya YANE, Ryosuke KATO and Junji KIYONO

Pile-supported Reinforced Concrete buildings in Onagawa town were uplifted and overturned due to
the Great East Japan Earthquake and Tsunami. It is important to find out the seismic and tsunami re-
sponse characteristics of ground in order to understand the mechanism that caused such damage. In the
present paper, the change in effective stress induced by ground motion and tsunami inundation have been
numerically studied. We focused on 18 locations of Onagawa town, where borehole data has been ob-
tained. (1) Ground-shaking phase, (2) consolidation phase and (3) tsunami-inundating phase has been
analysed. The following conclusions have been obtained. (1) Near the ground surface, the effective stress
increased to a level of 4.1 times larger than the initial stress on average. (2) Such condition caused at the
time when the overturning moment acting to the buildings became the maximum value.



