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Seepage Flow Analysis System Incorporating an Extended Finite Element Method
by Toshiko Yamada and Hideyuki Sakurai
Abstract

Extended finite element methods (X-FEM) can handle arbitrary discontinuities, such as cracks and material boundaries, independent of
analysis meshes. This paper describes a three-dimensional groundwater seepage analysis system that uses X-FEM to reduce time-consuming
mesh generation tasks. The paper also describes the formulation of X-FEM for computing material discontinuities, including faults and other
very thin strata, that cause problems in the implementation of conventional FEM. Several numerical tests and comparisons with conventional
methods show the validity of X-FEM solutions. Analysis of a mock rock oil tank demonstrates that the present system is more highly efficient
and adaptable than a system based on conventional FEM.
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