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Analysis of interpolating element—free Galerkin scaled boundary method for
fracture problems in orthotropic materials
WANG Juan', CHEN Yang®, XIAO Shucong'
(1. School of Architectural Engineering, Xinyu University, Xinyu 338004, China;
2. Department of Civil Engineering, Southwest Jiaotong University, Chengdu 610031, China)

Abstract ; The interpolating element—free Galerkin scaled boundary method is a semi-analytical numerical method
which combines the advantages of the scaled boundary method and the element—free Galerkin method under the
framework of improved interpolating moving least—squares method. By introducing the scaled boundary coordinate
system, this method only needs to perform numerical discretization on the boundary of the computational domain and
solve the problem by using the analytical method in the radial direction, which has considerable accuracy and effi-
ciency in analyzing the fracture problem of isotropic materials. In order to make full use of the virtues of this method
and improve its service ability, the interpolating element—free Galerkin scaled boundary method is proposed to study
the fracture of orthotropic materials. Finally, two numerical examples of different crack forms are used to certify the
effectiveness and precision of the method.
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Fig. 4 Discretization model of the orthotropic plate
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Table 1 Normalized stress intensity factors for

different material main directions

P Ky /7 Vma Ky/7 Vma

a AL SCHR[20] A figt SCHK[20]
0 8.858 8.821 1.323 1.341
30 9.866 9.852 5.079 5.066
60 9.645 9.645 3.406 3.407
90 8.872 8.871 1.029 1.029
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Fig. 5 Orthotropic plate under tension



38 SE R A G AT B L AT 69 35 A A K AT A e i) i Rk

2023 42 A

RIS, 7 R TR (0 31 5 T G 49 A1 A,
HARSA WL 6,8 7 4 H T ¢ =0°,30°,45°,60°,
90° i}, 43 HIR FAA SO 151 A FROGIE" 43 #r s
P B ZIH N 75 B TR, 9 3 A L 3 ] & BRAR SO
AT EAE R R I — A R T AR SO R A b

O— Scaling center

. . . . . . . . . . L ] . . L .
@®— Node

oo o oo

.

K6 IEZA i S AR i) e el

Fig. 6 Discretization model of the orthotropic plate
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