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Effect of hydraulic seepage anisotropy on the stability of earth dams

HE Bing-shun, DING Liw qian
( Department f Water Haezard Research, IWHR, Bejing 100038, China)

Abstract: In most cases of slope stability analysis, the distribution of water pressure under phreatic line
was considered as a hydrostatic one, the isopiestic lines of water head was perpendicular to the phreatic
line and the hydraulic pressure would increase linearly along water depth. The authors analyze seepage
and stability of an earth dam with hydraulic anisotropy by applying the Finite Slice M ethod and the Finite
Element Method, taking into account of the seepage feature and shear strength of unsaturated zone. The
results show that, as the degree of hydraulic anisotropy increases (i. e. the horizontal permeability
coefficient is higher than the vertical permeability coefficient) , the height of phreatic line would go up,
while the pore water pressure would go down, thus resulting in a larger safety factor. The analysis
demonstrates that high degree of hydraulic anisotropy is helpful for the stability of earth dams. On the
other hand, in the case of high degree of hydraulic anisotropy, if the pore water pressure was calculated
by considering the phreatic line as hydrostatic one, the stability analysis may get a wrong result for the
slope.
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