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Behavior of A Base-isolated Building in Kushiro
during The Tokachi-oki Earthquake in 2003

Masanobu TOHDO™
KiyotakaMATSUMOTO™
Takanobu TATENO?
Osamu CHIBA™

A great earthquake named as the Tokachi-oki in 2003 hit a base-isolated building in Kushiro. The building is a 7-storey frame
structure composed by SRC and has an isolation system which consists of laminated rubbers, steel dampers and lead dampers. An
earthquake observation has been performed in this building, seismometers of which are installed at basement floor and 1st floor. We
investigated the behavior of the building during the earthquake based on the observed records and simulation analyses. The results are
summarized in the followings.

1) The intensity of earthquake ground motions observed at the basement with the peak velocity of about 30cm/s seems to be an
intermediate level between the Level-1 and -2 input motions for seismic designs and the strongest of ground motions exciting
isolated buildings since the beginning of construction.

2) The peak accelerations observed at the 1st floor were reduced to 82% and 73% in X and Y directions than those at the basement.
The maximum story drifts of the isolation system which means the relative displacement between the basement and 1st floor were
evaluated to be 14.0cm (X) and 11.3cm (Y) using displacements obtained by an integration of accelerations.

3) Simulation analyses against observed results described above were performed applying a structural model with dampers considering
bi-axial effects and X-Y bi-directional input motions. The simulated wave forms of isolation story drifts agreed well with the
observed ones and it was recognized that the degree of inelasticity of dampers was not so large.

4) As the results of simulation analyses it was estimated that while the announcement by JIMA was 5-High in Kushiro, the shaking
level of super-structure was 5-Low as the seismic intensity scale and storey drift was so small.
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