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STUDY ON EVALUATION OF SEISMIC RESPONSE OF
BUILDINGS AT THE SAFETY LIMIT AND CURRENT JAPANESE
SEISMIC DESIGN CODES BASED ON RESPONSE SPECTRUM

Yuri OTSUKA*!, Hisahiro HIRAISHI *?

ABSTRACT

Recently, most Japanese middle and low-rise buildings have been designed by the calculation of
lateral load-carrying capacity. The calculation based on the capacity spectrum method enforced in
2000 is also applicable for the design of buildings. Roughly speaking, the calculation of lateral load-
carrying capacity is a strength-based performance verification method, and the calculation of response
and limit strength is a displacement-based performance verification method based on the equivalent
linearization method.

In the case of seismic counterfeiting in 2005, it was argued that there would be a large difference in
the required ultimate strength between these two seismic design methods. In order to clarify the
engineering difference between the two design methods, the authors conducted a study in the constant
velocity region and constant acceleration region. Based on the estimation method, the authors have
already presented the rational estimation method for seismic performance and clarified the cause of
the large difference in the required ultimate strength.

However, in the research mentioned above, the site amplification was the seismic zone coefficient
was settled to be 1. Moreover, the effects of the ground amplification factor and the seismic zone
coefficient on the seismic performance of buildings were not quantitatively evaluated.

This paper investigates the seismic characteristic of buildings in Japan at critical deformation, which
are important factors for seismic design. In the investigation, the paper first clarifies that most
buildings range in the constant velocity region at the critical deformation. And, the paper proposes the
response evaluation formula, which is derived from the energy equation and enables to recognize
easily and visually the effect of structural factors on the response during earthquake motions. From
this response evaluation formula, the influence of the coefficient defined in the seismic design of the
building on the seismic performance is clearly understood.
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