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A Hamiltonian-based derivation of scaled boundary

finite element method for elasticity

HU Zhi-qiang™, LIN Gao, WANG Yi, LIU Jun
(Faculty of Infrastrcture Engineering, School of Hydraulic Engineering.,

Dalian University of Technology, Dalian 116024, China)

Abstract: The scaled boundary finite element method (SBFEM) is a semi-analytical and semi-numerical
solution approach for solving partial differential equation. For problem in elasticity, the governing equa-
tions can be obtained by mechanically based formulation, Weighted residual formulation and principle of
virtual work based on Scaled-boundary-transformation. These formulations are described in the frame of
Lagrange system and the unknowns are displacements. In this paper, the discretization of the SBFEM
and the dual system to solve elastic problem proposed by W. X. Zhong are combined to derive the gover-
ning equations in the frame of Hamilton system by introducing the dual variables. Then the algebraic
Riccati equations of the static boundary stiffness matrix for the bounded and unbounded domain are de-
rived based on the hybrid energy and Hamilton variational principle in the interval. The eigen-vector
method and precise integration method can be employed to solve the algebraic Riccati equations for static

boundary stiffness matrice.

Key words: Hamilton system;scaled boundary finite element; mechanics of elasticity; boundary stiffness

matrix



