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Saturated-unsaturated finite element method in analysis of stable seepage

WU Mengxi*, Yang Lianzhi*
*(Institute of Mechanics, Chinese Academy of Science, Beijing, 1001900)

Abstract This article discusses the feasibility of calculation of the saturated flow with the saturated-unsaturated
finite element method, shows that the flow situation in unsaturated zone only depends on the relative relationship
between the suction head and the relative permeability, and give the method how to determine the unsaturated
parameters. Combined with glycerol model test, the non-saturation parameters’ selection is proved to be

reasonable. When water flows through two porous media, the pore water pressure will be discontinuous at the



interface in unsaturated zone, and this physical phenomenon of pore pressure discontinuity must be considered if
we use the saturated-unsaturated algorithm. This paper investigates the difference in the seepage fields with pore
pressure discontinuity to deal with and not to deal with, when the interface is vertical or inclined. The results
show that, the more permeability difference between the two stuffs on both sides of contact surface, the
phenomenon of pore pressure discontinuity will be more obvious; the flow characters will be more different
when the discontinuity is simulated from that when the discontinuity is not simulated; convergence of the
calculation is not easy, if we don’t simulate the pressure discontinuity.

Keywords saturated-unsaturated, stable seepage, unsaturated parameter, pore water pressure discontinuity, finite

element method.
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