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Verification of Seismic Safety of Base Isolated Buildings
Considering the Reduction in Strength of Lead Plug
Under Long Time and Long Period Earthquakes

Hajime NAKAGAWA

ABSTRACT

According to previous studies, it’s said that when lead plug of rubber bearing acts on the long time
and long period earthquakes, the yield strength of lead plug might decrease.

This paper discuss the seismic safety of base isolated building models with and without oil damper
under the simulated Nankai Trough earthquake, considering the reduction in the lead plug. The
earthquake waves assume the Hoei earthquake fault model and these waves are created at 5 sites in
Kansai, Chukyo area. According to the analytical results without considering the strength reduction of
lead plug, the maximum displacement of base isolated floor without oil damper became from 69.91 to
94.64cm. It can be said that the base isolation floor is an excessive deformation. However, by using oil
damper, the maximum displacement response became from 53.68cm to 57.69cm.

On the other hand, by considering the strength reduction of lead plug, the reduction ratio p of lead
plug increases as the yielding strength coefficient o increases from 0.05 to 0.09. However, the smaller the
reduction ratio p is, the bigger the maximum displacement response of base isolation layer is. That’s not
safe. However, by using oil damper, the maximum displacement becomes less than the allowable value
(60cm).

KEY WORDS: Base isolated buildings, Long period and time ground motions,
Simulated Nankai trough earthquake, Strength reduction of lead plug
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