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ASSESSMENT ON ELASTIC-PLASTIC RESPONSE OF SINGLE DEGREE OF FREEDOM SYSTEM
SUBJECTED TO ARTIFICIAL GROUND MOTIONS AND
SEISMIC DESIGN CONSIDERING DUCTILITY

Kunitomo SUGIURA, Eiichi WATANABE and Tatsuya YAMAGUCHI

Studied herein is the elastic-plastic response of the single degree of freedom system subjected to the

artificial ground motions randomly generated by only adjusting the acceleration response spectrum

equivalent to the earthquake loads defined in the Japanese Specification for Roadway Bridges. It is

concluded that for the elastic-plastic system the coefficient of variation of acceleration response

becomes smaller, but that of displacement response becomes larger compared to those of elastic system.

In addition, it is also found that the coefficient for velocity response may be insensitive to the restoring

force characteristics. Furthermore, the accuracy of maximum displacement response predicted by
energy balance assumption is found to be not good enough in the case that the yield strength of the
system is small as well as in the case that the natural period of structures is small, e.g., less than 0.3

seconds.



