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Development of robustness evaluation method for river levees against floods and
earthquakes for performance-based design
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Great earthquakes and floods caused by torrential rains, which have become
increasingly severe in recent years, require the performance of river levees in Japan to allow
deformation but not entire collapse. This so-called "robustness" in the framework of
performance-based design, and is regarded as a principle performance requirement to ensure the
safety of structures. In this study, we developed an analysis method that can predict the
progressive deformation and collapse process (robustness) of river levees due to seismic motion,
overflow and seepage flow. We also proposed a method to quantify the prediction accuracy of the
proposed method through V&V (verification and validation). These results lead to the evaluation of
the robustness of river embankments against floods and earthquakes.
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