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Abstract: The soil-rock mixtures and naturally anisotropic dam foundations were treated as composite porous
media, and the seepage flow was assumed to follow 2D Darcy’s law with continuous hydraulic head distribu-
tions within the soil-rock mixture. A hybrid seepage flux finite element method (HS-FEM) model was devel-
oped for analyzing seepage fields in soil-rock mixtures with interfaces and anisotropic homogeneous dam foun-
dations. For this model, independently assumed higher-order seepage flux variables was adopted within element
domains with hydraulic head values prescribed on element boundaries. Only a limited number of elements were
required to effectively simulate confined seepage conditions involving soil-rock interfaces, thereby to overcome

the drawback of traditional FEMs necessitating dense mesh refinement at material interfaces. Additionally, the
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method is capable of solving 2D orthotropic steady-state linear seepage problems. Numerical examples demon-
strate that the proposed HS-FEM achieves comparable accuracy to traditional dense-mesh FEMs while maintai-

ning computational efficiency through sparse discretization.

Key words: hybrid seepage flux finite element method (HS-FEM) ; seepage analysis; composite material
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Fig. 5 Comparison of dam foundation models
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