WA A B =3 AH, 226 A43, pp. 775~786, 2002 775

T AAR-FA ALDAAEE o8 A ¥ g

olyy|" - s Zex~
(2001 99 28Y A<, 20029 1€ 219 AHAH¢EE)

Development of an Elastic Analysis Technique Using the Mixed
Volume and Boundary Integral Equation Method

Jung-Ki Lee, Kang-1l Heo and Won-Jae Jin

Key Words: Mixed Volume and Boundary Integral Equation Method(Z3% A3

ELIERR T B

1), Volume Integral Equation Method(AA 2543 2), Boundary Integral
Equation Method(7 A &4 %), Inclusions(¥4]), Voids(3-&), Cracks(z¥¥), Stress

Intensity Factor(-3-% &0} A 5)

Abstract

A Mixed Volume and Boundary Integral Equation Method is applied for the effective analysis of
clastic wave scattering problems and plane elastostatic problems in unbounded solids containing general
anisotropic inclusions and voids or isotropic inclusions. It should be noted that this newly developed
numerical method does not require the Green's function for anisotropic inclusions to solve this class of
problems since only Green's function for the unbounded isotropic matrix is involved in their
formulation for the analysis. This new method can also be applied to general two-dimensional
elastodynamic and elastostatic problems with arbitrary shapes and number of anisotropic inclusions and
voids or isotropic inclusions. In the formulation of this method, the continuity condition at each
interface is automatically satisfied, and in contrast to finite element methods, where the full domain
needs to be discretized, this method requires discretization of the inclusions only. Finally, this method
takes full advantage of the pre- and post-processing capabilities developed in FEM and BIEM. Through
the analysis of plane elastostatic problems in unbounded isotropic matrix with orthotropic inclusions and
voids or isotropic inclusions, and the analysis of plane wave scattering problems in unbounded isotropic
matrix with isotropic inclusions and voids, it will be established that this new method is very accurate
and effective for solving plane wave scattering problems and plane elastic problems in unbounded
solids containing general anisotropic inclusions and voids/cracks or isotropic inclusions.
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Table 1 Material properties of the isotropic matrix
and the orthotropic inclusion for the
elastostatic problems
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Isotropic | Orthotropic #1
A 67.34 176.06 -
u 37.88 176.06 -
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c2 143.10 528.18 30.56
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Table 2 Material properties of the isotropic matrix
and the
elastodynamic problems

isotropic  inclusion for the
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Isotropic Matrix | Isotropic Inclusion
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