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Hybrid Fundamental Solution Finite Element Method for
Axisymmetric Elasticity with Body Force

GAO Kele, WANG Keyong, LI Peichao
(School of Mechanical and Automotive Engineering, Shanghai University of Engineering Science , Shanghai 201620, China)

Abstract; Aiming at solving the difficulty of the exact solution, the poor mesh distortion immunity and the high grid
density about complex problems of conventional finite element method in the axisymmetric elasticity problems with body
force, a hybrid Trefftz fundamental solution finite element method was proposed to obtain the solution. In this process,
the existence of the body force leads to the element stiffness equation involving domain integration, so that the boundary-
only formulation advantage of the hybrid fundamental solution finite element method is eliminated and the computational
efficiency is reduced. In order to maintain the advantages and computational efficiency of this finite element method, the
complete solution of the problem can be divided into a two-part solution of the homogeneous solution and the particular
solution to eliminate the domain integral. By comparing the results obtained by different calculation methods, it is
indicated that the method has accuracy, higher efficiency and good mesh distortion immunity. The finite element model
can be used to solve the problems of axisymmetric elasticity with body force.
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Figure 3 Axisymmetric model of elastic soil and different mesh configurations
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Table 1 ~ Results for self-weight inaxisymmeltric

model of elastic soil

ABAQUS fi# ASHANRA BRIT
4 x4 P 2 x2 MK 4 x4 RKE 8 x8 K%

u,(z=1) -0.3710 -0.3710 -0.37100 -0.37100 -0.37100
0.(2=0) -1.0000 -1.0000 -1.00002 -0.99995 -0.999 97
0,(2=0) -0.4290 -0.4286 -0.42861 -0.42861 -0.429 03

F 2 PPk EA BALAS eG4t IR £

Table 2 Relative errors for total displacement at

AT A

selected points

L7 IR &(u)/ %
r/m  z/m d/1=0.3  d/1=0.5 d/1=0.7 d/1=0.9
3.25  0.25 0. 000 0.000 0.043 0.031
3.75  0.25 0. 000 0.006  -0.043 0.019
3.25 0.75 0.005 -0.001 0.076 0.033
3.75  0.75 0.005 0.005  -0.073 0.132

e 3 iz, 72 B,C,D 1y 3 RS T, 1T LU
ALRITIRAL T = MAIE s MU, (2 5 A BRoc ik
EICREN ST o (HMNFE 3 ~4 RSt al 40, WA I 22 15
OUT HFS-FEM /5 LA B A

A3 P ERARG R S e AT IR £
Table 3 Relative errors for radial stressat

selected points

L7 Pl AR iR 22 (0, ) /%
r/m  z/m d/1=0.3  d/1=0.5 d/1=0.7 d/1=0.9
3.25  0.25 -0.025  -0.012 0.035 0.165
3.75  0.25 -0.009  -0.049 0.013 0. 044
3.25  0.75 -0.032  -0.09 0.613 0.548
3.75  0.75 -0.031 0.180 0. 184 0.352

R4 PRk B ARSNGB A W ARSI £
Table 4 Relative errors for axial stressat

selected points

AR Bt I ARRSERE £ (0.) /%
r/m z/m d/1=0.3 d/1=0.5 d/1=0.7 d/1=0.9
3.25 0.25 -0.001 -0.009 -0.107 -0.017
3.75 0.25 0.003 0.001 -0.120 0.147
3.25 0.75 -0.036 -0.032 -0.700 -0.032
3.75 0.75 0.024 0.000 -1.016 -0.080
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