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A SVA method for seepage problems with complex control measures
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Abstract; Characterized by stiong nonlinearity, the seepage problems with complex control measures are commonly
encountered in civil engineering. A numerical method combining the substructure technique, the variational inequality
fomulation of Signorini s type and the adaptive penalized Heaviside function(short for SVA method) is proposed to
solve these problems. The substructure technique is used to model the drainage holes of small radius with dense
spacing thus reducing the difficulty in mesh generation. The variational inequality is employed to locate the seepage
points and the seepage surfaces, and to eliminate the singularity at the seepage points. The adaptive penalized
Heaviside function is taken to overcome the mesh dependency and numerical instability. The effectiveness and
wbustness of the proposed SVA method is validated by numerical examples.
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