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Seismic Response Analysis of Hydrous Slope Based on Fully Coupled Theory
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Abstract: Based on the fully couple theory and the Pastor — Zienkiewicz — Chan(PZC) elasto-plastic model, the seismic
dynamic response of the hydrous slope is carried out by using the three-dimensional elastoplastic dynamic finite element
program DYNE3WAC. This approach can take into account the soil and water coupling effect of the three-dimensional hy-
drous slope, hence it can accurately describe the seismic acceleration response, the excess pore water pressure and the
vertical permanent deformation of the hydrous slope. The results show that the amplification factor of acceleration from
bottom to crest first decreases, then increases and reaches the maximum value at the slope crest, showing a remarkable
whiplash effect. The excess pore water pressure accumulates gradually with earthquake, and the maximum value occurs at
the crest of the slope and can agree well with the general rule of slope under earthquake shaking. Through three-dimen-
sional surface analysis of the time-water level-vertical permanent deformation, as the increase of the water level the settle-
ment of the hydrous slope increases continuously under the earthquake and the large deformation of the slope is very easy
to cause the slope instability. Therefore, more attention should payed to the seismic design of hydrous slope crest.
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