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Prediction Method for Seepage Failure of River Bank based on Rigid Plastic Finite Element Analysis
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A new analysis method to predict a timing of seepage failure of river bank caused by heavy
rainfall is proposed. The method consists of two analysis methods. One is a finite element
analysis of saturated-unsaturated seepage flow to calculate time histories of saturated degree and
pore water pressure (suction) distribution in river bank and foundation ground. The other is a
rigid plastic finite element analysis to estimate its stability considering strength and seepage
characteristics of unsaturated soil. The features are (1) to employ the accurate strength of
unsaturated soil, (2)to distinguish between a total stress analysis for unsaturated soil and an
effective stress analysis for saturated soil, and (3)to consider seepage force. Hence, the stability
of river bank and foundation ground is estimated simultaneously. The validity is confirmed by
simulating some model tests and the real dike break example occurred in Niigata in 2004.
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