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An Efficient Meshfree Method for Steady Seepage
Analysis in Saturated Soils

LI Ling, WANG Dong-dong
(School of Architecture and Civil Engineering, Xiamen University, Xiamen 361005, China)

Abstract: An efficient Galerkin meshfree method using the technique of stabilized conform ing nodal integration is presen-
ted for the steady Darcy seepage analysis in saturated soil media. In this method, the seepage stiffness is integrated nodal
ly with a smoothed nodal hydraulic gradient. This smoot hed gradient is obtained as a volume average of the hydraulic gra
dient in the associated nodal representative domain. No derivatives of the meshfree shape functions are involved in the
whole computation process. It turns out that, this method exactly meets the integration constraint for linear exactness,
which corresponds to the requirement to reproduce the solution of uniform seepage problems regardless of meshfree dis-
cretization patterns. Both computational efficiency and stability are achieved. Two case numerical tests, the uniform seep
age problem and the free surface seepage problem, demonstrated that the present method is very accurate and also fast
convergent.
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