00000000 Vol. 19 (20020 120), OO No. 06_.020930

JASCOME

LBIEDUOUOOOOOoooooooooooogg

MESHLESS CALCULATION OF DOMAIN INTEGRAL TERM USING LBIE

oooooVYoooooo2oooood

Toshiyuki OHKAMI, Hiromitsu NAKAMURA and Shigeru KOYAMA

H)oooooooooooooo (O 380-8553
2)0 000000000000 (O 380-8553
3)00000000000000 (O 380-8553

00000 4-17-1, E-mail: tohkami@gipwc.shinshu-u.ac.jp)
00000 4-17-1, E-mail: t01a332@mail.shinshu-u.ac.jp)
00000 4-17-1, E-mail: koyama@gipwec.shinshu-u.ac.jp)

This paper describes an application of local boundary integral equation (LBIE) method

to solve two-dimensional potential problems. The LBIE method proposed by Zhu et al.®

is a new meshless scheme in which the domain and boundary integrals are calculated by

the element free Galerkin method based on the moving least squares method (MLSM). A

formulation with the modified shape function of MLSM is presented. Numerical examples

are shown and results by LBIE method are examined by comparing with those by the

computing point analysis scheme, the method using Fourier series and exact solutions.
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Fig.3 Calculation model and mesh discretization

Fig.4 Mesh discretization
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Fig.6 Error distribution (64 nodes)

[\
.
e
»
. d
e
—.
-
L
T
&
Il
<
W

Relative error (%)

0 e
Boundary length (S)

Fig.7 Error distribution (121 nodes)

5. 0000

O000O00OPoisson00000O000O0O0O0COOOOO
ooooooobooooooooooooboobooooo
OO0 LBIEOOOODOODOOOOOOOOOOODOOD
gooooorO00000O0O0DOODOOOOOODODODO
goboooobooobobboooboboobobooobooooon
gobooooobboooboooboboobobooobooooon
gboooboboooboobooobooobobooobooon
gooboooooboobooobobooobooboooooooD
oooooOoooMLSMOOOOOOOOOOOOOOO
goobooao

] \ / PR
ICEY AR
SRR S ., j .

| 5
5 l AR % #W <36 1P
5 L 1 d \
) L ’
2 % |
=
5
&

4
Boundary length (S)

Fig.8 Error distribution (40 boundary nodes)

gooo

(1) C.A.Brebbia Two different approaches for transforming do-
main integrals to the boundaryll Mathematical and Com-
puter Modellingd 15 No.3-5 (1991)0 pp. 43-58.

(2) W.TangD Transforming domain into bondary integrals in
BEM - A generalized approachl] Lecture Note in Engineer-
ing (Eds C.A.Brebbia and S.A.Orszag)0 35(1988)0 Springer
- Verlag.

(3 boOoDOoLOOOUbDOODODODOUOOODOODOODOOODOO
000000000000 000 (A)064(1998)0pp. 147-154.

(4 DOOO0O0OO0OO0DDOODODOOOOOO0DDOOOOODODDOOOO
000000 (0 20000000000000000000
0)0OOOOOOOODODO (A)D 64(1998)0 pp. 1341-1347.

(5) DODDOODODOODDODODDODOODOOODODODOOOO
00000000000000000000 (A)D 64(1998)0
pp. 1598-1595.

(6) DO OOOODODOOO goooooooooooao
ooooobooooobooboboooboboao O
0O0O00O0O0o0o00 1(2001)0  http://homer.shinshu-
u.ac.jp/JASCOME/papers/CTEC2001/01_070615.pdf

(y OOOODODODODODODODODODODDOD ODODODOODODOOO
goooooooboooboooooooooooooooo
000000000 18(2001)0 http://homer.shinshu-
u.ac.jp/JASCOME/papers/BEM2001/01-101809.pdf

(8) T.ZhuO J.-D.Zhang S.N.AtluriJ A local boundary integral
equation (LBIE) method in computational mechanics, and a
meshless discretiztion approachl] Computational Mechanics
21(1998)0 pp. 223-235.

(9) T.ZhuOJ.ZhangOS.N.Atlur[JA meshless local boundary inte-
gral equation (LBIE) method for solving nonlinear problems[]
Computational MechanicsO 22(1998)0 pp. 174-186.

(10) Tulong ZhuO Jindong Zhang[ S.N.Atluril] A meshless nu-
merical method based on the local boundary integral equa-
tion (LBIE) to solve linear and non-linear boundary value
problemsO Engineering Analysis with Bounadry Elements(
23(1999)0 pp. 375-389.

(11) T.Belytschko, Y.Y.Lu and L.Gu O Element-free Galerkin

methods, Int. J. Num. Methods Eng.0 37(1994)0 pp. 229-
256.

(12) 0000000 0OOO0Element Free Galerkin Method 0 O 0 O

0000000000000 000D0O43A(1997)0 pp. 355
364.



