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STUDY ON SEISMIC PERFORMANCE OF JAPANESE STEEL
BUILDINGS CONSIDERING SITE AMPLIFICATION EFFECT

Yuri OTSUKA*!, Hisahiro HIRAISHI *2

ABSTRACT

Recently, steel-framed buildings were severely damaged by earthquakes, as well as reinforced
concrete buildings and wooden buildings in Japan. According to earthquake damage investigations,
the damage rate of steel-framed buildings significantly differed depending on the area or district, and
severe damages were particularly found for middle- and low-rise steel-framed buildings.

Most Japanese buildings have been designed by regulation of the calculation of lateral load-carrying
capacity (Enforced in 1981) more than the calculation of response and limit strength (Enforced in
2000). In this calculation, the site amplification effect is taken into consideration by the vibration
characteristic coefficient. This coefficient classifies site amplification into soil type 1, soil type 2, and
soil type 3. However, it was reported that for steel-framed buildings, the response analytical results
were remarkably different depending on areas in soil type 2, and those in soil type 3 were possibly
larger than expected ones.

In the calculation of lateral load-carrying capacity, the elastic response period is used as the period
of the building, and for low- and middle-rise buildings, the vibration characteristic coefficient is almost
constant and the ground type is irrelevant. As a result, the site amplification effect is not reflected in
the design input seismic motion.

This paper evaluated the seismic response of Japanese steel-framed buildings, considering the site
amplification effect. In the evaluation, the response analysis was performed focusing on the structural
characteristic factor as a variable. From the time history analytical results, it was proved that the
seismic performance of steel-framed buildings was significantly influenced by the site amplification.
And the paper investigated this influence from the viewpoint of the acceleration response spectrum

and equivalent period.
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