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Elastic Analysis of a Half-Plane Containing Multiple Inclusions Using
Volume Integral Equation Method
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Abstract

A volume integral equation method (VIEM) is used to calculate the plane elastostatic field in an
isotropic elastic half-plane containing multiple isotropic or anisotropic inclusions subject to remote
loading. A detailed analysis of stress field at the interface between the matrix and the central inclusion
in the first column of square packing is carried out for different values of the distance between the
center of the central inclusion in the first column of square packing of inclusions and the traction-free
surface boundary in an isotropic elastic half-plane containing multiple isotropic or anisotropic inclusions.
The method is shown to be very accurate and effective for investigating the local stresses in an
isotropic elastic half-plane containing multiple isotropic or anisotropic inclusions.
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Fig. 1 Geometry of the general elastodynamic

problem
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Fig. 2 Geometry of the general elastostatic problem
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Fig. 3 Geometry of the general elastostatic half-plane
inclusion problem
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Fig. 6 Single isotropic cylindrical inclusion in

isotropic semi-infinite matrix under uniform

remote tensile loading
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Fig. 7 A typical discretized model in the volume
integral equation method
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Table 1 Material properties of the isotropic matrix and

the isotropic inclusion for the elastostatic

problems
(Unit: , . , :
Isotropic Matrix Inclusion Isotropic
GPa)
A 56.82 5682.0
u 37.88 3788.0
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Table 2 Comparison between the results from
volume integral equation method in Fig.
8 and those from Legros et al.¥ in Fig.
9
. Legros
d Location VIEM ®
et al.
© = 0° (Fig. 10
(_ & 10) 1.4000 1.40
1.25a [ C’ (Fig. 9)]
1.25R)| © = 180° (Fig. 10
( ) , _( g 10) 1.3891 1.39
[ B (Fig. 9)]
© = 0" (Fig. 10
(_ & 10) 1.4013 1.40
LSa | [ (Fig. 9)]
1.5R © = 180" (Fig. 10
(1.5R) ) .( e 10) 1.4822 1.48
[ B” (Fig. 9)]
© = 0° (Fig. 10
(_ & 10) 1.4151 1.41
20a | [ C (Fig 9)]
© = 180" (Fig. 10
(2.0R) , _( g 10) 1.4628 1.46
[ B (Fig. 9)]
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Table 3 Material properties of the isotropic matrix
and the isotropic and orthotropic inclusion

for the elastostatic problems

(Unit: | Isotropic Inclusion
GPa) Matrix Isotropic Orthotropic

A 67.34 176.06 -

u 37.88 176.06 -
cil 143.10 528.18 279.08
ci2 67.34 176.06 7.80
c2 143.10 528.18 30.56
Ce6 37.88 176.06 11.80

v
Inclusion

\\

VIEM

Fig. 11 A typical discretized model in the volume

integral equation method
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