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STUDY ON THE SAFETY COUNTERMEASURES FOR SUPER-HIGH-RISE BUILDINGS ETC.
AGAINST THE LONG-PERIOD EARTHQUAKE GROUND MOTIONS
by
Izuru Okawa”, Taiki Saitol), Toshimi Satohz), Toshiaki Sato3),

Haruyuki Kitamura®, Shingo Torii”, Yasukazu Tsuji®, Yoshihisa Kitamura”,

Satoshi Fujita®, Yuji Sekiya®’, Matsutaro Seki'”

Summary

In Japan, the seismic performance of the super-high-rise buildings and the base-isolated
buildings are to be checked through the response history analysis using the design
earthquake motion time histories generated according to the method specified by the Building
Standard Law.

Recently, a long-period ground motion simulation and its damage estimations due to large
earthquake occurring in the subduction zones around Japan were conducted using the
enhanced methodology with the accumulation of earthquake data. These attempt looks to
show that the effect of the estimated earthquake ground motions are locally larger than what
1s legally assigned to specific sites.

In this study, an estimation techniques for determining the spectral and phase properties
depending on the earthquake magnitude and the location of hypocenter were proposed based
on the many recently recorded data nationwide. In formulating the time history properties,
the duration time for time history was also taken into account. Using these techniques,
ground motions at several locations in large cities for hypothetical large subduction zone
earthquakes anticipated soon to occur in near future were simulated.

The response history analyses using these motions were conducted with variety of building
models, considering the natural periods, the height of buildings, structural types, RC or Steel
in case for super-high-rise buildings, construction time, types of isolation devices, etc. in case
for base-isolated buildings.

In addition, some recent technology for earthquake countermeasures with the elevators
was overviewed and new problems were picked up.

This work was conducted under the auspices of the Building Standard Maintenance

Promotion Program by the Ministry of Land, Infrastructure, Transport and Tourism.
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