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EFFECT OF HYSTERETIC DAMPING CHARACTERISTICS ON EARTHQUAKE
RESPONSE OF GROUND

Nozomu YOSHIDA, Sumio SAWADA, Yasuto TAKESHIMA,
Takeko MIKAMI and Shun-ichi SAWADA

Although many stress-strain models used in the dynamic response analysis of ground employ Masing
rule to build hysteresis curves from a skeleton curve, actual damping characteristics does not follow it.
The difference between the hysteresis curves made by Masing rule and those obtained in the laboratory
test becomes significant at large strains. A rule to build hysteresis curves that satisfy both damping
characteristics and modulus at unloading point is presented. In order to use this method, modulus at
unloading point is obtained from the dynamic deformation characteristics test result, and it is shown that
this modulus can be expressed by a hyperbolic model with respect to strain, with minimum modulus.
Finally a case study is conducted to examine the effect of hysteretic damping characteristics on the
dynamic response. It is shown that hysteretic damping characteristics affect the dynamic response
significantly. Moreover, in contrary of common sense, earthquake motion at ground surface is larger as

hysteretic damping becomes larger.



