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Critical earthquake excitation method for multi-story elastic-plastic building
structure and its application for earthquake-resistant design of building
structure
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After Hyo?oken-Nanbu earthquake in 1995, the effects of pulse-like
earthquake ground motions with a long period on structural responses have been investigated, and
such pulse-like ground motions can cause large damages on building structures. When the equivalent
natural period of the building structure coincides with the predominant period of the pulse-like
ground motion, the deformation of the building structure is amplified. In this study, the efficient
evaluation method has been proposed of the earthquake response of the multi-story elastic-plastic
building structure in the critical case, where the equivalent natural period and the pulse period of
the ground motion coincide. The simple estimation method of a critical response of the two-story
wooden houses under the pulse-like ground motion was also suggested. Furthermore, the evaluation
method of the worst input direction of the critical fling-step input was proposed for the
three-dimensional irregular shaped building structures.
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