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It couldbe important to estimate influence of structural damage on system by vertical seismic waves, because

Hyogoken-nanbu earthquake's UD component was very strong. However, the effect doesn't take into account
sufficiently for the earthquake resistant design standard. In this study, we describe P- A effect of superstructure.
Assuming the two types of non-linear model, horizontal SDOF and rocking SDOF model, we calculatedresponse

spectrum and ductility factor. In addilion, we compared the results of these models with that of sway rocking

model.
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