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In this study aims to develop a design method for geotechnical structures under accidental loads. We propose a
framework for seismic input waves' setting method that considers the site-specific response characteristics
under study. The proposed framework consists of the following three functions 1) engineering feature
management of earthquake ground motions, 2) search for fatal failure zones based on adaptive experimental
design, and 3) synthesis of earthquake input waves for "the stress test." To validate this framework, we
conducted numerical analysis on all observed seismic records (2827 waves). And we targeted the behavior of a
simple embankment on a liquefiable sand layer. The maximum settlement of the embankment was then set as a
performance index for simplicity in this paper. The maximum settlements obtained from the liquefaction
analysis results were appropriately clustered in the feature space of the seismic waveform (principal component
space). It is confirmed that the input seismic wave features that produce fatal failure can be extracted. Finally,
based on the concept of "design point" and "sensitivity coefficients" in reliability analysis theory, we generated
a sample of synthesized seismic input waves and discussed their characteristics.
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Fig.3 Simulated ground motions.
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