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Fig. 1 An axisymmetric Treffiz element and its frame functions
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Table 1 Results for complete solution u at several points
point
TFEM results analytical
coordinates
- results
(r,2) g =0 B =2 B =25 B =3 B =35 B =4
0.014 77 0.015 03 0.015 46 0.016 10 0.016 91
(0.25, 0.25) 0.016 23 0.015 46
0.014 81 0.015 03 0.015 39 0.015 83 0.016 23
0.061 25 0.061 27 0.061 19 0.060 99 0.060 66
(0.50, 0.25) 0.061 06 0.061 85
0.061 48 0.061 47 0.061 38 0.061 22 0.061 06
0.138 75 0.138 75 0.138 74 0.138 63 0.138 46
(0.75, 0.25) 0.138 69 0.139 16
0.138 89 0.138 90 0.138 85 0.138 77 0.138 69
0.119 01 0.119 05 0.118 99 0.118 81 0.118 49
(0.50, 0.50) 0.118 97 0.119 86
0.119 29 0.119 32 0.119 26 0.119 12 0.118 97
0.041 40 0.041 75 0.042 31 0.043 11 0.044 11
(0.25, 0.75) 0.043 46 0.042 60
0.041 45 0.041 82 0.042 33 0.042 92 0.043 46
0.169 73 0.169 74 0.169 65 0.169 45 0.169 12
(0.50, 0.75) 0.169 60 0.170 41
0.169 97 0.170 00 0.169 92 0.169 77 0.169 60
0.382 87 0.382 90 0.382 88 0.382 79 0.382 63
(0.75, 0.75) 0.382 90 0.383 42
0.382 96 0.383 00 0.382 99 0.382 95 0.382 90

©  XRE—B(B = 0BRIL) 58 1.2 A8 435IEL TIF 1 AT A2k Y 1 B4 F R,
@ Data corresponding to each 8 value, except for 8 = 0, in the first line are obtained based on the rectangular-open

virtual boundary and those in the second line based on the semicircular one.
NI AR S5 0 AR A Y BRI P 2 (b)) 2 T — AN BRI RO A ) 43T R
By = A/LFOR PRSI AL SH X R L = Ll 2(b) ATRARH, 2 ¢ = 0.125 1, 5052, ®),©
FIOHHRAA 4 5 38 =B M U S TC ARG 5 B BT ¥ M AR A3 1 % 2 BT
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Fig. 3 Variation of relative error with virtual boundary location parameter 8
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Fig. 4 Mesh and virtual points for the hollow cylinder Fig. 5 Variation of full solution u along the radial direction
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Table 2 Relative error of u at the center of solution domain for different mesh distortion parameters
type of virtual boundary ¢ 0.05 0.1 0.125 0.15 0.2
rectangular-open &, /% 0.101 0.807 1.412 2.235 5.034

semicircular & /% 0.017 0.394 0.738 1.199 2.734
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A Trefftz Finite Element Method for Solving
Axisymmetric Poisson’ s Equations

LIU Bo', WANG Ke-yong'?, WANG Ming-hong'
(1. School of Mechanical Engineering, Shanghai University of Engineering Science,
Shanghai 201620, P.R.China;
2. Department of Mechanical Engineering, University of California,
Riverside, CA 92507, USA)

Abstract: A Trefftz finite element formulation was proposed for solving a kind of axisymmetric
Poisson’ s equations by means of the radial basis functions ( RBFs). The non-zero right-hand
side term brought the particular solution into the Trefftz intra-element field, which gave rise to
domain integration related to the resultant element stiffness equation. The involved domain inte-
gration was eliminated through approximation of the particular solution with the RBFs. Further-
more, the ‘boundary integration only’ advantages were preserved for the Trefftz finite element
method (TFEM). To obtain the particular solution, all elemental nodes and centroids in the
whole solution domain were chosen as the fundamental interpolation points. In the meantime, a
virtual boundary was constructed outside the solution domain, and a number of virtual points
were selected as the additional interpolation points on the virtual boundary. Numerical examples

demonstrate that the proposed method is valid and applicable.

Key words: axisymmetric Poisson’ s equation; Trefftz finite element method; radial basis func-

tion; complete elliptic integral



