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Elastic Analysis of Unbounded Solids Using a Mixed Numerical
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Abstract

A Mixed Volume and Boundary Integral Equation Method is applied for the effective analysis of
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. Through the
analysis of plane elastostatic problems in unbounded isotropic matrix with orthotropic inclusions and
voids or isotropic inclusions, it will be established that this new method is very accurate and effective
for solving plane elastic problems in unbounded solids containing general anisotropic inclusions and

voids or isotropic inclusions.

1. ME

ot
i

=FdMaE AR Jaeg
g FHAT T L TBe XY
A7 BA TS
T AStE WY, MygE <
AXoz 88 & v EF AA-AA
A2 ¥ (Mixed Volume and Boundary Integral
Equation Method)elgts M2 FAA 4y
< AAFI, o] EE FAHY HHE H &3t
o T3 de] FEAH 2 584 L AFTHH

3

rir

H oK

i*13

oX

k8
ils

-

,, 284, gt 7144 BF 53t
izt 3t Z|AAA S

%

-341-

2. M HELE

AH(VIEM)

Fig. (@)= xZo) #astA Adsts Hdd A
b-z3 B ur QA W AREHe e o
G Y B ZE e FHAdl sid At
Halo] WAStE JubAe @45 AT B4

= cgqu
\"1 FetF el
< Jepdo

Fig. l(a)°ﬂ/‘1 NAe &3
43 A AMBER o|FoA 1,
g tte odtyg AEZ olF ot A

o} (1)*} C(l) o



derila, p@e cBe A9 e Bgs
2 Uedt BRAER 1R Abolel AARe
W99} ¥WE WH (traction vector)d AEHEE
BAatE gAAY ol g AR B,

e T*us(x,0)E YA We WE

mA &

Colgtx sz, FHA EdH e FHIA
o} 9eoje] YAl W WHe mAEES
94

|
off  oft

o

e 'y (x,w)Bn I} AVIH = T
7y ZF54(angular frequency)® Ve,
el AzIIzE e 79 EAlE AT 3
t}. Mal¥#} Knopoff®® Ze#ma e e
Aol A e B HE uy(x)7
Un( %)= up(x)
+ [ Looo’el (&, Dul M
— 8¢ gt (& X)u L E)1dE

o] B AL =g B A (DA FEL
Az 2] diEld  olFAAa,  §o=
oV — pPolx gy = ij%()l—ci(j?c)lo][q %z
FaA et 717 Aloje) DR et Aol E
Ueldth gl g, x)e 4 FHA F37|Ad
A9 Green @Folth &, gM(£,x)e 4L T
A F&r1Ae xold mEEgez Agste ¢
AF8F ene 4 W gollA BAEA H
= W9 wWge e AR uvehdoh 2 (1)l
A & Tkt Evp 71yl AHEEHA LT, 1)
Bo ARWE g BN AP A7)A,
8409’}' &ijklﬂ' "%“«ﬂ—i—“ ‘H"?‘oﬂ)‘it& 00] o}"]—?—i,
3 AR (integrand)s FHA 2| %ol FIAFD
A= 0] Hots AL S FES|ofF gt

ook x7} FHF R £33, 4 (DR F§F
A U A AY WY a(x)d &I FH
B-uj® A2 (integro-differential equation)©}
Ak, WA, g9 AL e aGde FRA
g X%, 4 ()9 AE fHyez Five
AL o8 oy e EAZ b adER, 44
HE 539 $H22EE AMEHAM 824 £

el gHA WRAA u(x)E FAHY B

-342-

Fig. 1(a) Geometry of the general elastodynamic

problem.
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Fig. 1(b) Geometry of the general -elastostatic

problem.
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Fig. 2 An orthotropic cylindrical inclusion and a

cylindrical void in unbounded isotropic
matrix under uniform remote tensile
loading.
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Table 1 Material properties of the isotropic matrix
and the orthotropic inclusions for the
elastostatic probiems.

. Inclusion
(Unit: | Isotropic
GPa) Matrix . .
Isotropic Orthotropic #1
A 67.34 176.06 -
il 37.88 176.06 —
cu 143.10 528.18 279.08
Ci12 67.34 176.06 7.80
c2 143.10 528.18 30.56
Ceo 37.88 176.06 11.80
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Fig. S5 Normalized tensile stress component
(0,/02) at the interface between the
orthotropic inclusion and the isotropic
matrix under uniform remote tensile
loading.
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Fig. 7 Normalized tensile stress component
(04/0%) at the interface between the
orthotropic inclusion and the isotropic
matrix under uniform remote tensile
loading.
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