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Strong Motion Records in Buildings from the 2011 off the Pacific coast of Tohoku
Earthquake

Toshihide Kashima®, Shin Koyama? and Izuru Okawa®
Abstract

The Building Research Institute (BRI) is operating the strong motion network for building structures in
order to contribute improvement of seismic safety of buildings. The BRI strong motion network has obtained the
precious results in its history of more than 50 years.

The 2011 off the Pacific coast of Tohoku Earthquake with a magnitude of 9.0 caused devastating tsunami
and severe shaking in extensive area. Sixty stations of the BRI strong motion network have been triggered by the
earthquake. Most of the stations experienced the strongest shaking ever. In terms of the JMA (Japan
Meteorological Agency) seismic intensity scale, six lower (6-) was recorded in one station, five upper (5+) was
recorded in 17 stations, and five lower (5-) was recorded in 17 stations. A great number of aftershocks and
induced earthquakes brought severe shaking repeatedly.

The closest building to the epicenter of the main shock in the BRI network is the Sendai Government Office
Building #2 in Aoba-ku, Sendai City. The maximum accelerations in the horizontal directions on the second
basement floor were 163 cm/s? and 259 cm/s? and those on the 15th floor were 361 cm/s? and 346 cm/s®. In a
school building of the Tohoku University in Aoba-ku, the maximum acceleration on the first floor was 333 cm/s
and that on the ninth floor reached 908 cm/s®. The building suffered serious structural damage. Moreover, there
were several strong motion records in the buildings, such as the lwaki City Hall and BRI buildings, that suffered
some damage on concrete walls and finishing materials.

Six base-isolated buildings are included in the BRI strong motion network. In all those buildings, strong
motion data could be collected during the off the Pacific coast of Tohoku Earthquake and showed the effect of
the base-isolation system. For instance, the peak acceleration was reduced from 327 cm/s” on the foundation to
92 cm/s’ on the first floor (above the base-isolation devices) in the Tsukuba City Hall.

In the urban area like Tokyo and Osaka, long-period earthquake motions and response of long-period
structures were captured. For example, large and long seismic response due to the resonance could be recorded at
the Sakishima Office of Osaka Prefecture with the epicentral distance of 770 km.

The BRI strong motion network has obtained valuable records from the 2011 off the Pacific coast of
Tohoku Earthquake. We intend to contribute to improvement of the seismic safety of buildings through the

further study on the strong motion data.
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