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Worst _input direction of critical earthquake ground motion for irregular-shaped
building structure and its plastic collapse mechanism
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An evaluation method of the worst input direction of the critical double
impulse for elastic-plastic irregular-shaped building structures was proposed. The worst input
direction of the critical double impulse is defined as the direction which maximizes the input
energy into the building structure. The relation between the ground velocity amplitude and the worst

input direction can be evaluated efficiently using this proposed method.
The critical pulse-like ground motion can be estimated easily by using the double impulse input.
Taking advantage of this characteristic of the double impulse, the optimization problem is proposed
to obtain the optimal member cross sections of steel building structures under the critical double

impulse. Furthermore, the minimum ground velocity level of pulse-like ground motions, which can
damage the isolation bearing and damper in the mid-story seismic isolation building, is evaluated.
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