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CALCULATION METHOD OF PARTICIPATION FACTOR FOR EVALUATING
SEISMIC BEHAVIOR OF GROUND USING EQUIVALENT SDOF MODEL

Kimitoshi SAKAI

In this study, the method of obtaining the participation factor for evaluating the ground behavior during
earthquakes was investigated. The author has proposed that the equivalent SDOF model was applicable for
estimating the response of the surface ground. The method requires a participation factor of the primary
mode of the surface ground. However, proposed method was not directly used for evaluating a nonlinear
behavior of soil since the factor varies according to the soil displacement. In this study, several methods of
setting the participation factor of ground were proposed. The ground behavior was then evaluated for vari-
ous ground condition and input motions using the proposed methods. As a result, it was confirmed that the
most precise method was to first obtain a constant participation factor at the moment of maximum displace-
ment and apply it throughout the analysis. Despite the participation factor depends on the amplitude of the
input motion, one can keep it constant in an individual analysis and no iteration is required. It follows that
the proposed SDOF method was extended to the nonlinear evaluation of the ground behavior.



