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A Hamiltonian-based derivation of scaled boundary finite element method for elasticity
BRI 2009-07-13  fRJE & 2009-11-12

DOT: 10.7511/js1x201104004

HSCoRHE ] . HamiltonfA R HLUILFAMIE HPE))% R

Yo KBk 1 : Hamilton system scaled boundary finite element mechanics of elasticity boundary stiffness matrix

FEIH < E K A RR I 4 (90510018) ; K FE 1K AT XAE R L I (B#+X) I H (MXDUT072001) % Bh I H -

(= AL E-mail

AR KRR TR i TR AR KR TR 2 e, NI 116024 huzhg@dlut.edu.cn
Ha JOER TR gl B TR ORR) LR, Ki% 116024

IR R TR e TR KR TR e, )% 116024

Ui RHER TR e TR KR TR e, )3 116024

SRS 469
AT EIREL: 282
S

LA AT BROCTT VA SRAR D T 7 7 TR (K — P AT VB Ao T35 0 2 ) L, PSR THE T Dy AT B o T L5 A2 B AT {BLAZ 48 ) BN S350 e s B A5 8 LU AS A4
HINRGAEEHE, J8 T Lagrangefh 5o AHLESRMRIN, SC5INT 2RI 7 4 AR 40, #2507 T2 T Hami Monfk 5o TRII , A SCHR 76 L 91 120 AT B G B RO A A, R B s B Bt v
PE SRR () PR R SR T35, 5 AL &, B3 /EHami Lton PR RAESE Y e s #2578 PR T DX BUR & READG 7 FRAS 8 T A PRIR. TE PRAsZ 7 00 W BE i AL A A G BRi ccat
TR, 7 R TR AE ) B SR TT 7 I RURS A AR 53 J7 1A T SR A o

& P

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 equations 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 governing 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 derived 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.
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