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Synopsis

This report presents findings of joint research for strong motion observation on buildings and ground surfaces conducted
by three organizations, which are National Institute for Land and Infrastructure Management (NILIM), Building Research
Institute (BRI) and Urban Renaissance Agency (UR) from FY2010 to FY2013. In this joint research, we increased
observation stations where we can acquire seismic records both in a building and on the surrounding ground surface to
investigate soil-structure dynamic interaction (SSI), collected and processed seismic observation records, and analyzed them.

At first, we determined a data-processing rules of seismic observation records and found general aspects of the SSI effects
focusing on structural parameters such as a number of building stories based on these records. Then we proposed the method
to evaluate quantitatively the reduction effects of building structure response by the SSI and analyzed the SSI effects to
foundation input motion and responses of some buildings using seismic observation records observed in some earthquakes
which include the 2011 Off the Pacific coast of Tohoku Earthquake. Furthermore we examined the validity of existing simple
prediction methods for the foundation input motion using seismic observation records and investigated the effects of
foundation structural type etc. to input loss on building foundation.

This joint research was undertaken in conjunction with the general technology development project (Sopro) by NILIM
titled “Development of seismic performance evaluation technologies of buildings corresponding to advanced earthquake
motion information (FY2010-FY2013)”. The joint research team provided the Sopro with seismic records and information

about observation stations, and processed and analyzed these records based on discussion results in the Sopro. This reports

presents the achievement by this activity.

Key Words : Strong motion observation, Dynamic effect of soil-structure interaction, the 2011 Off the Pacific coast of Tohoku

Earthquake, Seismic design force of building structure
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