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Estimation of the safety of river embankment
using an unsaturated seepage - deformation coupled analysis
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Recently, many flood disasters have occurred in various areas in Japan such as heavy rain disaster in
Niigata, 2004 in which river water level exceeded the estimated high-water level. Some of them
exceeded the design flood. It is therefore required to reconsider the evaluation method for the safety
of river dike embankments during a flood. In the present study, a deformation analysis that can
simultaneously consider the unsaturated seepage flow is proposed. This method is quite different from
the conventional method, which separately considers the seepage flow and stability. A soil - water
coupled elasto-plastic finite element analysis is applied to the problem by incorporating the
unsaturated seepage characteristics assuming pore air pressure in unsaturated soil region to be

atmospheric pressure.

The deformation and stability of the river dike embankment during a flood

are investigated for the various cases of the initial saturation and permeability, and some measures of
the embankments against a flood are also discussed. The result of the present analysis shows that the
existing evaluation criterion for seepage failure of the river embankment is not always on the safe

side.



