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Seismic Risk Evaluation of Steel Buildings Based on Uniform Hazard Response Spectra of Main
Cities in Japan
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Summary

To consider the damage of the completing material and the facilities, in addition to the damage of the
structural members in seismic risk evaluation of buildings, is important for the maintenance of function and
business continuity. This study is a seismic risk evaluation of steel buildings by the response spectral method
based on uniform hazard spectra of main cities in Japan. The effects of the vibration characteristics depending
on the area, the ground condition, and the existence of the damping system of the structure, and the facility
reinforcement for earthquakes on the seismic risk evaluation results were reviewed. As a result, the worse the
ground condition becomes, the larger the inter-story deflection angle and the normal expected loss (NEL)
become. Also, as for the case to which the damping system is added, it is found there is a 10-15% reduction in
NEL, whereas the effect of the facility reinforcement to NEL is little. Moreover, the facility reinforcement for
earthquakes has an effect to suppress the cost ratio of the facility damage regardless of the annual probability of
exceedance for the low-rise building.
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