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Local discontinuous Galerkin finite element method for steady seepage analysis

HE Zhao-kui' > SU Bao-yu' SHENG Jin-chang'
1. College of Water Conservancy and Hydropower Engineering Hohai University ~Nanjing 210098  China
2. College of Sciences Hohai University ~Nanjing 210098  China

Abstract Based on the characteristics of the steady seepage equation a basic calculation formula of the local
discontinuous Galerkin finite element method for steady seepage analysis was deduced according to the principle of the
method and the feasibility of the formula was studied. The variational formula of the basic formula was analyzed with
consideration of the stability and boundedness of the bilinear operator in the variational formula. The Lax-Milgram
theorem was used to verify the existence and uniqueness of the solution of the basic formula in order to demonstrate that
the local discontinuous Galerkin finite element method is applicable to steady seepage analysis. Through a priori error
analysis the formula was proved to have p + l-order accurate approximations indicating that the local discontinuous
Galerkin finite element method is a high-precision numerical method compared with commonly used finite element

methods .
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