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FUNDAMENTAL SOLUTIONS FOR A PIECEWISE-HOMOGENEOUS
TRANSVERSELY ISOTROPIC ELASTIC SPACE

O.F.Kryvyi'? and Yu.O.Morozov’ UDC 536.24

The problem of construction of the fundamental solutions for a piecewise-homogeneous transversely
isotropic space is reduced to a matrix Riemann problem in the space of slowly increasing distributions.
We propose a method for the solution of this problem. As a result, in the explicit form, we obtain ex-
pressions for the components of the vector of fundamental solution and simple representations for the
components of the stress tensor and the vector of displacements in the plane of joint of transversely iso-
tropic elastic half spaces subjected to the action of concentrated normal and tangential forces. We study
the fields of stresses and displacements in the plane of joint of the half spaces. In particular, for some
combinations of materials, we present the numerical values of the coefficients of influence of concen-
trated forces on the stresses and displacements. We also establish conditions under which the normal
displacements are absent in the plane of joint of transversely isotropic elastic half spaces.

Keywords: fundamental solutions, matrix Riemann problem, transversely isotropic inhomogeneous
space, generalized functions.

The investigation of stress concentration in the vicinity of interface and internal defects, such as cracks or
inclusions, in thermoelastic fields is of significant practical interest. Numerous works are devoted to the investi-
gation of this problem in different media. Thus, in particular, the problems of stationary thermoelasticity for
bodies containing heat-permeable disk-shaped inclusions whose surfaces are under the conditions of imperfect
thermal contact and the problems with thin thermally active disk-shaped inclusions were considered in [3-7].
The analyzed problems were reduced to hypersingular integral equations of the first and second kinds for which
it is possible to obtain the exact solutions.

In [2,9-12, 15, 18], the nonsymmetric problems of elasticity and thermoelasticity for interface stress con-
centrators, such as cracks or rigid inclusions in piecewise-homogeneous transversely isotropic spaces, were re-
duced to systems of two-dimensional singular integral equations (SIE) by the method of singular integral rela-
tions (SIR) [29], and a method for their solution was proposed. A similar approach was applied in [8, 13, 14,
20-22] to solve the problems of interface and internal defects in piecewise-homogeneous anisotropic media.

For the mathematical statement and solution of problems of this kind for defects, it is necessary to impose
boundary conditions on the defect itself, namely, either the stresses acting on the crack faces or the displace-
ments on the inclusion. In the physical statement of the problems of evaluation of the fields of stresses and dis-
placements in the vicinity of stress concentrators, the values of stresses or displacements are known on the
boundary of the domain, at certain internal points, or at infinity (for the unbounded bodies). Hence, the determi-
nation of the boundary conditions imposed on the defect is a separate problem.
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Within the framework of the linear theory of elasticity, for the solution of this problem, it is necessary to
know the distribution of the fields of stresses and displacements in the corresponding piecewise-homogeneous
bodies without defects in the presence of volume forces.

In particular, for piecewise-homogeneous isotropic and transversely isotropic spaces, these solutions were
presented in [33] and [32], respectively. However, in [32], the solutions have a quite complicated structure. The
Green functions for piecewise homogeneous transversely isotropic spaces in the presence of concentrated heat
sources and in the absence of thermodiffusion were constructed in [24]. In the presence of thermodiffusion, they
were constructed in [30]. In [23, 31], the Green functions were constructed for a layered thermoelastic medi-
um.

The method of fundamental solutions in the space S’(R3) of generalized tempered functions proves to be
an efficient method for the solution of the indicated problem. In particular, in [16, 17], the problem of con-
struction of the fundamental solutions for piecewise homogeneous two-dimensional anisotropic media was re-
duced to the matrix Riemann problem for a part of variables in the space S’(R3), and an approach to its solu-
tion was proposed. In the present work, the indicated approach is generalized for the construction, in the ex-
plicit analytic form, of fundamental solutions in piecewise-homogeneous transversely isotropic space, which
enables us to study the influence of volume loads on the stresses and displacements in the plane of joint of the
materials.

1. Statement of the Problem

Assume that the volume forces P(x,y,z) = (P, P,,P;) concentrated in some domains of dimension #n, n

=0,1,2,3, actin an inhomogeneous space formed by two different transversely isotropic half spaces complete-
ly joined in the plane z=0. The elastic strained state of the space is described by the following vector:

vV = {Vk(x’y’z)}k=l,...,9 = {Gx’oy’oz’Tyz’TxZ’Txy’”’V’W}- (D

By using the equilibrium equations and generalized Hooke's law for the components of the vector v, in the

space of tempered generalized functions S'(R3) , we get the following boundary-value problem:

D[z,0,,0,,0;lv = F, v,Fe3'(R?). )
vi(x,y,40) = v (x,y,-0), k=1,..9, k#12,6, 3)
vk(x,y,x)|(x,yvz)_>w =0, k=1,...,9. 4)

Here, we introduce the following notation:

D, O
p-| ° X F' = ||-P.-P,,—P;,0,0,0,0,0,0||- 8(Q),
S D]
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Sij = O(Z)s,;- +6(—z)s,;j; Q is the domain of concentration of volume forces; &(Q) is the characteristic func-

tion of the domain Q from S’(R3); s;‘; are the coefficients of generalized Hooke's law for the upper z>0

and lower z<O0 half-spaces, respectively, and Q3,3 is the 3x 3 null matrix.

2. Construction of the Fundamental Solution

The components of the vector v (1) are represented in the form

3
ve(x,y,2) = Y wy s F, (5)
J=1

where the functions wy;(x,y,z) € 5'(R3) are the components of the system of the fundamental solutions w; =

{wkj}kﬂ’m,g, j=1,2,3, of problem (2)—(4),i.e., w; are the solutions of the system of boundary-value prob-

J

lems
_ 0 0 i3
D[z,81,82,83]wj = f, wj,f e3'(R7), (6)
wkj(x,y,+0) = wkj(x,y,—O), k=1,...,9, k#1,2,6, (7
Wy (x,y,x)|(x,yvz)_>w =0, k=1,..,9, (8)

9
where f0 = {Bkjﬁ(x— X0, Y= Y0,2— 2 )}k:l and Oy; is the Kronecker delta.

We represent the components of the vectors w; in the form

Wi

_ _ = + -
i = e(z)wkj + 0( z)wkj W + W



146 O.F.KRrYVYI AND YU. O.MOROZOV

where w,ij € S’(Ri) and R3_ = R? xR, and apply the operator of three-dimensional Fourier transform Fj

from 3'(R3) to the matrix equation (6). Thus, by using equalities (7), conditions (8), and the results obtained
in[7,13, 14,16, 17, 19-22], for

Wi(oy,00,003) = F[wg]e S (RY),
we obtain the following matrix equation:
MW/ = MW; +F), W/ F e¥®), j=123. ©)

Here, we have denoted

Wi = {(Wgho, M® = D[+0,—ioy,—ioy,—io],  F) = {8;¢ 1.

where e, = exp (i0lxg + 10,y +1032)-
The functions w,ij € S’(Ri) admit an analytic representation [7, 13, 14, 16] with respect to the variable o5

and, therefore, Eq. (9) is the boundary condition of the matrix Riemann problem in the variable ol5.
By using the properties of generalized functions applying using the methods proposed in [7, 13, 14, 16, 17,
19-22], we represent the boundary conditions (9) in the form

M Wi = Ff, Wi FFeY®Y, j=123, (10)

where

1
Fi = {fitie1..0 fl; = 0(£z) epdy; T 5 Xk

X = {Xher. 0 €F@RY,  x=0, k=459,

%x(04,0,) are unknown functions from 3’(R?). In order to determine these functions, we use the Fourier

transforms of conditions (7).
The unknown functions are represented in the form

Wi, = —(mio)¥]; — (mio)W3;, Wy = (—io)¥]; — (—iay)¥3;, (11)

W, = —(—iop)Ty; — (—ia)Ts;, Wi

(—io)Ty; — (—ioy)T55, (12)

where ‘Pij and Tij‘r», k=1,2, are new unknown functions. Then the matrix equation (10) can be split into two

independent equations
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L,U; = Fjj, and G,Vj = F;. (13)

Here, we have introduced the following notation:

I+

U;_T = {Ulz_}}k=1,2 = {Tli;"ylij}’ Vj = {Vij_r'}k=1,4 = {W3ij’T2ij’lP§j’W9ij}’
Fii = {(—ioy)fij = (=ion) 3}, (—icy) f7; = (= i) fi
Fj, = {5, (—ia)fij+ (o) £, (—ion) fi +(—ia) f7), £}

ot T + _ 2
G: = {gijtij=1..4» 81 = & = (miv3), gp =7

B

g = 83 = (—ias)r, 8;?} = g;*rk =0, k=12, j=3,4,

+ )
+ _ O3 % + _ O3tz o4 + 1 4
81 = —— 812> 823 T i r 8y = ——1 812>
€33 €33 Caq
+
+ 4+ + 1 + _ €3 +
83 = 812> 841 T T—x» 843 T —1 812>
€33 €33

+ + . -2 + . 2
Ly = {lghejmips 1 = (Riog)r™, {5 = (miog)r,
+ + 4 2 2 2
621 = - €21 = —c66r . r = 061 +062.

Directly from Egs. (13), we obtain U;‘T = L_J_rlei] and VjJ-‘r = Gf_rlFfz, where L' = {Ezf}k, j=12 and

Gf_rl = {g,’;’-ir }i j=1...4- Further, by using representations (11) and (12), as a result of the inverse Fourier trans-
formation, we represent the components of the vectors uji- = {u,;—; bhe1np = F _I[U;—T] and v} =

+
j {ij}k=1,,.,,4 =
F;'[V71, j=1,2, in the following form:

Sk (”02 +(&olz—20 |)2)(2_k)/2

é§o|Z_Zo|"‘\/Voz“‘(§0\2—20’)2

g = By

B +(Boz+802 1) 2”2

Eo |Z|+Eo |Zo|+\/ro2 +(EOZ+EOZO)2
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2 2
Vj = 2] Z R12n + Z _ Bl,n,vm

rO +(§n|z Z0|) )3/2 n,m=1 (rO2+(E.rnZ+§mZO)2)3/2 ’

ij =

192' i { Ran(rO (§n|z ZOl ))_1/2
! 2= 20| & + 413 + (& |2 = 20])°

n,m=1

+

Bknm(ro (&nZ+§mZ ) )_1/2 }, k=2,4,
Euld+ Bl 20 +V1G + (82t Enzo)?

2 —Rs3;,
vy = By D
wimet |2 20| &+ 413 +(Enl2—20])?

BSnm

& |2+ &, |20l + 473 + éz"'&mZO)z}’

2

_ _z |Z Z0|IAe Z ZBn,m+ZOBn,m

+ - b b
rO "'(§n|Z ZO|) )3/2 n,m=1 (r()2+(§n2+§m20)2)3/2

2 R, 2 Bk
A% = — 2of + Sl s k:2’45
D Y B U oy e 3

Vi3 = 2R31”(1n +1n(|z 20| &, +\/r0 +(Eplz—20)) ))

n=1

3 B3nm(ln #1n(& 12+ & 2ol 478 + B+ o) ))

n,m=1

Here, we have introduced the following notation:

=y’ G-x) e o)
s g Yy T e Spe = oo
(x=x0) "’ (=)’ 28,
- -y~ - 1
S = 8(2.20)S i + 0(=2.—20)Sp»  pk=12, =1k =18, 1= -
44

U = —cg. R, = 6(z.20)R} +6(-2,—2)R,, R, = E,RT,,
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B, = —6(z.20)B;" +6(z.-20) B}, +6(-2,%)B," - 8(-2.-20)B} . p=1.2,

B

~0(2,20) Bty + 0(z,—~20) Bl + 0(=2,20) Bty — 0(=2,~20) By

Bum = —0(z,20)BL, + 0(z,~20) By + 0(=2,20) By — 8(=2,~20) By

Blam = —0z20)Blom + 0(z,=20) BLiwm + 0=2,20) B = 0(=2,~20) By
p=12,

+ 1,+% R+t _ egxtpl+t R-F _ R-F _ eg—-npl—7F

+m = &Z 1,:1—,m’ :z—,m - ém I,Z,m’ Bn:;n - §+Blnm7 Bn::n - ém l,nj}—n’

&, = 0(z,20)8) + 0(z,—2)5} + B8(-2,20)E, — 8(~z,-29)E,, n=0,1,2,
En = 02,2008} — 8(z,~20)E, — 8(=2,20)8), + 0(~z,~29)E,,. m = 0,12,

Rk,p,n = e(Z’ZO)R;:;,n + e(_Z’_ZO)R;{k:;’na k = 293’47 P = 172 5
2 2 L2 . a2
~+ Sk o ~— S +* + o * —+ - -
Oy = DawSi, G, = XS, By = X Suoi. By = X Suok.
=1 =

-1 ~ < - + + -1 *
Ay = {akj}’ Ay = H' -H, H™ = i{Skp}k,p=1,2’ Ay = {akj}k,j=1,...,4’

+

- + + + Cot
Ag = N" =N, N = ={R, }i pu1. 4> ZRpkn’ & = ,/f9
44

-t 4
* g k(én) + E * —
R x P , aé?, — a€~R~’ , 0('51)’ a4 ’
2E.:n (&3—n + E.»n)(gn _§3—n) s ; J7I.pn R 2 J ] P n

+ ) =+ — #— = _ -
Bﬁp,,n-'—,m - Z RZ,;,nOCI[;,m ’ Bﬁé,n,m - Z RZ,k,nOCI[;,m ’ &0 - e(ZO )gg + e(_ZO )éo >
-1
~+ St - = g2 = 2 C
i€y = 8@y = 7§, (—034§n+c13—013—013044)’ C34 = €33Cu4

as = e &y = 8005, 028, &G, = _(033E.:n+0123)c44’
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Zu,) = (C33§i+C123)C44, &) = cubn—ar EpGy = 1(0123 +C44)<t:n9
&, = lL(0123 +C44)§n’ &) = b —curs EnG) = (513—6’123)044&%,
i3 €,) = —(513—0123)044, ) = 836, = i(033§i+0123)c44§n,

T @) = T (513—C123)C44§n>
g-ztk,Zk—l(‘:n) = (D! (013§3+Cn)c44’ k=12, ¢ = 6)cy; +0(-2)cy,
e BT + [Ci_g (Cf3+20f4)—cli10§3](§%)2 +ciicyy =0, k=12

3. Fields of Stresses and Displacements in the Plane of Joint of the Half Spaces

Setting z=0 in the fundamental solutions, we get the distributions of normal and tangential stresses and
displacements in the plane of joint of the half spaces in the case where a concentrated force P = (B,P,FP)

(P, 20), acts at an arbitrary point M, = (xy,Yy,%). In particular, if the force P acts only in the direction of
the X-axis, P=(£,0,0), or of the Y -axis, P = (0,P,,0), then we get (j=1,2):

2 '62 iZ0
5. = .Y B, j ’
) 12—' - (r(,2+(§nzo)2)3/2

. - _p {_alﬁlj(_1)3_j(r()2:(&0)2)2_1/2‘91
§|10|+\/r0 +(&z)

+ 822

2 ﬁZsz,n(r()z +(E.&nZ0 )2)_1/2}
i Eylzo N+ (Enz0)

T, = — P, {a 0 (-1)’ 51(r022+(§10)22)_1/2
§|Zo|+\/”o +(&z)

N alz ﬁZjBZn To +(E.:nZO) ) 1/2} ’
n=1 &, |Zo|+\/”0 +(E,20)°
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S0 ; 2 B. .
u = -k {_82 221] 2 +3,Y 3’n2 ~ 2},
§|z0|+\/r0 +(&z) n=1 §n|20|+\/r0 +(&,20)

v = —P.1-0d 520, +9 22*‘ B3 05
J 1 2 2 2 2 2
E.~|Zo|+\/”0 +(&z) n=1 §n|20|+\/r0 +(&,20)

2 B4n192j
n= 1\/r0 +(&,20) (& |Zo|+\/ro +(E,20)° )

If the force P acts only in the direction of the Z-axis, P = (0,0, P;), then we get

G, = 32 A %0

I"O +(E_, Zo) )3/2 ’

2 2
Ay (x—xp) Ay, (y=0)
Ty = 32 > yz = 32 >

(17 +(Ez0)?) (1 +(E,z0)?)

2 Az, (x—xp)

u (14)
n= 1\/ro +(&,20)° (& |Zo|+\/ro +(&,20) )
2 Az, (V= 0)

1%

n= 1\/ro +(&,20)° ( n|ZO|+\/rO +(§n20)2),

2 A4,n

ST+ G0

W:—P3

where

S, = 0(z0)Sh + 0(=2)Sy1, A, = 8(z)A%, +0(=z)A;,,  p=1,2,
Bp’n - O(ZO)B + e( ZO}BP”’ Af:n = _ﬁ; + B:l—+’ Al_,n = _v:l-_’
2 Nttt ntT 2 ~+T ++4 2 S+
= 2B BT = 2Bl Byl = 2Bl
m=1 m=1 m=1
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2
F p.tF + - ++ - _ +— _
Bp,k,n - ZBk,m,n’ Ak,n - _Rk,l,n + Bl,k,n’ Ak,n - T Plkn> k= 2’3’4’
m=1
+ + ++ - _ +— _
Bk,n - _Rk,Z,n + Bz,k,rn Bk,n = ~P2kn k=1,..,4.

In Tables 1 and 2, we present the values of the coefficients of influence A[in from representations (14) for

some combinations of transversely isotropic materials [1]; in particular, for the ceramics A (BaTiO;; material

ml), for the ceramics B (BaTiO;+ 5%CaTiO;; material m2), for yttrium (material m3), for magnesium (mate-

rial m4), for beryl (material m5); for cobalt (material m6); for beryllium (material m7), and for zinc (material

mS).

Table 1. Values of the Coefficient A;’n , n=1,2

Combination of

materials Al Az A 107" Abn 107"

ml-m2 0.365|-0.72 -0.470 | 0.566 -0.543 | 0.541 0.354 | -0.842
m3-m?2 0.061 | -0.182 -0.094 | 0.121 -0.113]0.103 0.053 | -0.222
m5-m2 —0.456 £i0.488 0.142 F i0.657 0.025 7 i0.765 —0.621 £i0.462
m3-m4 0.095 | -0.26 -0.132]0.191 -0.413]0.4574 0.233 | -0.799
mé6—mS 0.524 | -2.43 -0.864 | 1.65 -0914]1.09 0.368 | -2.787
ml-m8 0.561 | -1.062 -0.900 | 1.117 -1.223 | 1.267 0.990 | -2.278
m3-m8 0.103 | -0.288 -0.184 | 0.252 -0.258 | 0.252 0.169 | -0.654
m6-m2 0.490 | -2.345 -0.800 | 1.487 -0.970| 1.24 0.408 | —2.887
m8-m4 —0.105 +:0.121 0.028 F i0.147 0.0267 F i0.448 —0.373 £i0.302

If the force P is located on the Z-axis,i.e.,

P=(0,0,P),

then we can write representation (14) in the form

(o) =—P3

Ao

2

20

A
T = P3 Q.Ox

pd

)

3

)

gy

¥z 3
’ <0

15)
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Table 2. Values of the Coefficient A, ,, n=1,2
Combinations of - _ _ 11 _ 11
A A A, -1 Ay -1
materials Ln 2,n 3010 4010
ml-m2 0.195 ¥ i0.875 0.0549 ¥ i0.9 -0.001 £i1.01 -0.281 £i0.977
m3-m2 0.142 ¥ i0.694 0.0564 Fi0.71 -0.02 Fi1.362 -0.36 £i1.321
mS5-m2 0.406 F i1.831 0.122 Fi1.952 0.022 £i1.768 -0.535+i1.774
m3-m4 -0.062 | 0.178 -0.09 | 0.123 0.201 | -1.77 0.09 | -0.398
mé6-m5 0.6 ¥ i0.586 0.135 Fi0.811 0.03 £i0.515 -0.414 £i0.248
ml-m8 0.156 F i0.156 0.038 F i0.227 0.007 £i0.282 -0.227 £i0.147
m3-m8 0.123 Fi0.139 0.044 Fi0.178 -0.004 £i0.38 -0.318 £i0.287
m6-m?2 0.525 Fi2.2 0.101 Fi2.2 0.0394 +i1.258 -0.366 £i1.127
m8-m4 -0.05710.173 -0.105 | 0.137 0.148 | -0.126 0.0923 | -0.0402
AspX Ay Ao
M—P3 B —P3—2, W=_P3_, (16)
20 20 |2
where
z Akn 2 A3,n 2 A4,n

Suppose that two oppositely directed concentrated forces
P* = (0,0,%P5)

act along the Z-axis in different half spaces at the points M i(O,O,zg ), respectively. In this case, it is possible

to represent normal displacements for z=0 in the following form:

1 _._ 1
w o= =P Ay — + Py Ay
20 |Zo|

This enables us to determine the condition under which normal displacements w in the plane of joint of the half
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spaces are equal to zero

P lal _

"
-0 = ko, Kg = (17)
Py z

Alg
In Table 3, we present the values of the coefficient K for some combinations of the materials.

Table 3. Values of the Coefficient k|

Combinations of materials ml-m2 m5-m2 m8—m4 m3-m8 m3-m4

Ko 0.9159 0.90887 1.4720 1.246 1.81397

Conclusions

In the present work, we obtain, in a simple explicit form, fundamental solutions for a piecewise-homo-
geneous transversely isotropic space, which enable us to determine the conditions imposed on interface de-
fects in the presence of volume loads. The loads may be applied both over the volume and over the surfaces
of measure zero in the three-dimensional space. In particular, we obtain simple dependences of stresses and
displacements in the plane of joint of the half spaces on the values of concentrated forces acting at arbitrary
points of the space. It is established that, unlike the case of an isotropic piecewise homogeneous space, un-
der the conditions of symmetric normal loading in the plane of joint of the half spaces, we observe the for-
mation of strains. We establish conditions (17) under which strains are absent in the plane of joint of the half
spaces.

The obtained results are of independent interest and make it possible to improve the formulation of prob-
lems posed for interface defects.

REFERENCES

1. K. S. Aleksandrov and T. V. Ryzhova, “Elastic properties of crystals. A review,” Kristallografiya, 6, Issue 2, 289-314 (1961).

2. V.V Efimov., A. F. Krivoi, and G. Ya. Popov, “Problems on the stress concentration near a circular imperfection in a composite
elastic medium,” Izv. Ros. Akad. Nauk, No. 2,42-58 (1998); English translation: Mech. Solids, 33, No. 2, 35-49 (1998).

3. H. S.Kit and R. M. Andriichuk, “Problem of stationary heat conduction for a piecewise homogeneous space under the conditions of
heat release in a circular domain,” Prykl. Probl. Mekh. Mat., Issue 10, 115-122 (2012).

4. H. S. Kit and O. P. Sushko, “Problems of stationary heat conduction and thermoelasticity for a body with a heat permeable disk-
shaped inclusion (crack),” Mat. Met. Fiz.-Mekh. Polya, 52, No. 4, 150-159 (2009); English translation: J. Math. Sci., 174, No. 3,
309-321 (2011); https:// doi.org/10.1007/s10958-011-0300-3.

5. H. S.Kit and O. P. Sushko, “Axially symmetric problems of stationary heat conduction and thermoelasticity for a body with ther-
mally active or thermally insulated disk inclusion (crack),” Mat. Met. Fiz.-Mekh. Polya, 53, No. 1, 58-70 (2010); English transla-
tion: J. Math. Sci., 176, No. 4, 561-577 (2011); https://doi.org/10.1007/s10958-011-0422-7.

6. H. S. Kit and O. P. Sushko, “Distribution of stationary temperature and stresses in a body with heat-permeable disk-shaped inclu-
sion,” Met. Rozv’yaz. Prykl. Zadach Mekh. Deformivn. Tverd. Tila, Issue 10, 145-153 (2009).

7. H. Kit and O. Sushko, “Stationary temperature field in a semiinfinite body with thermally active and heat-insulated disk-shaped
inclusion,” Fiz.-Mat. Model. Inform. Tekhnol., Issue 13, 67-80 (2011).



FUNDAMENTAL SOLUTIONS FOR A PIECEWISE-HOMOGENEOUS TRANSVERSELY ISOTROPIC ELASTIC SPACE 155

8.

10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

22.

23.

24.

25.

26.

27.

28.

O. F. Kryvyi, “Mutual influence of an interface tunnel crack and an interface tunnel inclusion in a piecewise homogeneous aniso-
tropic space,” Mat. Met. Fiz.-Mekh. Polya, 56, No. 4, 118-124 (2013); English translation: J. Math. Sci., 208, No. 4, 409-416
(2015); https://doi.org/10.1007/s10958-015-2455-9.

. O. F. Kryvyi, “Interface crack in the inhomogeneous transversely isotropic space,” Fiz.-Khim. Mekh. Mater., 47, No. 6, 15-22

(2011); English translation: Mater. Sci., 47, No. 6, 726-736 (2012); https://doi.org/10.1007/s11003-012-9450-9.

O. F. Kryvyi, “Delaminated interface inclusion in a piecewise homogeneous transversely isotropic space,” Fiz.-Khim. Mekh. Ma-
ter., 50, No. 2, 77-84 (2014); English translation: Mater. Sci., 50, No. 2, 245-253 (2014); https://doi.org/10.1007/s11003-014-
9714-7.

O. F. Kryvyy, “Interface circular inclusion under mixed conditions of interaction with a piecewise homogeneous transversely iso-
tropic space,” Mat. Met. Fiz.-Mekh. Polya, 54, No. 2, 89-102 (2011); English translation: J. Math. Sci., 184, No. 1, 101-119
(2012); https://doi.org/10.1007/s10958-012-0856-6.

O. F. Kryvyy, “Singular integral relations and equations for a piecewise homogeneous transversely isotropic space with interface
defects,” Mat. Met. Fiz.-Mekh. Polya, 53, No. 1, 23-35 (2010); English translation: J. Math. Sci., 176, No. 4, 515-531 (2011);
https://doi.org/10.1007/s10958-011-0419-2.

O.F.Kryvyy, “Tunnel internal crack in a piecewise homogeneous anisotropic space,” Mat. Met. Fiz.-Mekh. Polya, 55, No. 4, 54-63
(2012); English translation: J. Math. Sci., 198, No. 1, 62-74 (2014); https://doi.org/10.1007/s10958-014-1773-7.

O. F. Kryvyi, “ Tunnel inclusions in a piecewise homogeneous anisotropic space,” Mat. Met. Fiz.-Mekh. Polya, 50, No. 2, 55-65
(2007).

O. F. Kryvyi and Yu. O. Morozov, “Solution of the problem of heat conduction for the transversely isotropic piecewise-
homogeneous space with two circular inclusions,” Mat. Met. Fiz.-Mekh. Polya, 60, No. 2, 130-141 (2017); English translation: J.
Math. Sci., 243, No. 1, 162—182 (2019); https://doi.org/10.1007/s10958-019-04533-1.

A. F. Krivoi, “Arbitrarily oriented defects in a composite anisotropic plane,” Visn. Odesk. Derzh. Univ., Ser. Fiz.-Mat. Nauky, 6,
Issue 3, 108-115 (2001).

A. F. Krivoi, “Fundamental solution for a four-component anisotropic plane,” Visn. Odesk. Derzh. Univ. Ser., Fiz.-Mat. Nauky, 8,
Issue 2, 140-149 (2003).

A. F. Krivoi and G. Ya. Popov, “Solution of the problem of heat conduction for two coplanar cracks in a composite transversely
isotropic space,” Visn. Donetsk. Nats. Univ., Ser. A, Pryrodn. Nauky,No. 1,76-83 (2014).

A. F. Krivoi and G. Ya. Popov, “Interface tunnel cracks in a composite anisotropic space,” Prykl. Mat. Mekh., 72, No. 4, 689-700
(2008);  English translation: J. Appl. Math. Mech., 72, No. 4, 499-507 (2008); https://doi.org/10.1016/j jappmathmech.
2008.08.001.

A. F. Krivoi and G. Ya. Popov, “Features of the stress field near tunnel inclusions in an inhomogeneous anisotropic space,” Prikl.
Mekh., 44, No. 6, 3645 (2008); English translation: Int. Appl. Mech., 44, No. 6, 626634 (2008); https://doi.org/10.1007/s10778-
008-0084-4.

A. F. Krivoi, G. Ya. Popov, and M. V. Radiollo, “Certain problems of an arbitrarily oriented stringer in a composite anisotropic
plane,” Prykl. Mat. Mekh., 50, No. 4, 622-632 (1986); English translation: J. Appl. Math. Mech., 50, No. 4, 475-483 (1986);
https://doi.org/10.1016/0021-8928(86)90012-2.

A. F. Krivoi and M. V. Radiollo, “Specific features of the stress field near inclusions in a composite anisotropic plane,” Izv. Akad.
Nauk SSSR, Mekh. Tverd. Tela, No. 3, 84-92 (1984).

R. M. Kushnir and Yu. B. Protsyuk, “Thermoelastic state of layered thermosensitive bodies of revolution for the quadratic depend-
ence of the heat-conduction coefficients,” Fiz.-Khim. Mekh. Mater., 46, No. 1, 7-18 (2010); English translation: Mater Sci., 46,
No. 1, 1-15 (2011); https://doi.org/10.1007/s11003-010-9258-4.

P.-F.Hou, A.T. Y. Leung, and Y .-J. He, “Three-dimensional Green’s functions for transversely isotropic thermoelastic biomateri-
als,” Int. J. Solids Struct., 45, No. 24, 6100-6113 (2008); doi.org/10.1016/j.ijsolstr.2008.07.022.

O. F. Kryvyi and Yu. Morozov, “Thermally active interface inclusion in a smooth contact conditions with transversely isotropic
half-spaces,” Frat. Integr. Strutt., 14, No. 52, 33-50 (2020); DOI: 10.3221/IGF-ESIS.52.04.

O. F. Kryvyi and Yu. Morozov, “The problem of stationary thermoelasticity for a piecewise homogeneous transversely isotropic
space under the influence of a heat flux specified at infinity is considered,” J. Phys.: Conf. Ser., 1474, 012025, Proc. of the 6th Inter-
nat. Conf. “Topical Problems of Continuum Mechanics” (October 1-6, 2019, Dilijan, Armenia); DOI:10.1088/1742-6596/1474/1/
012025.

O. F. Kryvyi and Yu. Morozov, “The influence of mixed conditions on the stress concentration in the neighborhood of interfacial
inclusions in an inhomogeneous transversely isotropic space,” in: E. Gdoutos and M. Konsta-Gdoutos (editors), Proc. of the 3rd In-
ternat. Conf. on Theoretical, Applied and Experimental Mechanics ICTAEM-2020. Structural Integrity, Vol. 16, (2020), pp. 204—
209; https://doi.org/10.1007/978-3-030-47883-4_38.

O. F. Kryvyi and Yu. O. Morozov, “Interface circular inclusion in a piecewise-homogeneous transversely isotropic space under the
action of a heat flux,” in: E. Gdoutos (editor), Proc. of the Ist Internat. Conf. on Theoretical, Applied and Experimental Mechan-
ics ICTAEM-2018 (June 17-20, 2018, Cyprus, Greece), Springer (2018), pp. 394-396; https://doi.org/10.1007/978-3-319-91989-
8_94.



156 O.F.KRrYVYI AND YU. O.MOROZOV

29. O. Kryvyy, “The discontinuous solution for the piece-homogeneous transversal isotropic medium,” Oper. Theory: Adv. Appl., 191,
395-406 (2009); https://doi.org/10.1007/978-3-7643-9921-4_25.

30. R. Kumar and V. Gupta, “Green’s function for transversely isotropic thermoelastic diffusion biomaterials,” J. Therm. Stresses, 37,
No. 10, 1201-1229 (2014); https://doi.org/10.1080/01495739.2014.936248.

31. R.Kushnir and B. Protsiuk, “A method of the Green’s functions for quasistatic thermoelasticity problems in layered thermosensitive
bodies under complex heat exchange,” Oper. Theory: Adv. Appl., 191, 143—-154 (2009); doi.org/10.100 7/978-3-7643-9921-4_9.

32. X.-F. Li and T.-Y. Fan, “The asymptotic stress field for a ring circular inclusion at the interface of two bonded dissimilar elastic
half-space materials,” Int. J. Solids Struct., 38, Nos. 44-45,8019-8035 (2001); https://doi.org/10.1016/S0020-7683(01)00010-5.

33. Z.Q. Yue, “Elastic fields in two joined transversely isotropic solids due to concentrated forces,” Int. J. Eng. Sci., 33, No. 3, 351-
369 (1995); https://doi.org/10.1016/0020-7225(94)00063-P.



	Abstract
	1. Statement of the Problem
	2. Construction of the Fundamental Solution
	3. Fields of Stresses and Displacements in the Plane of Joint of the Half Spaces
	Conclusions
	REFERENCES

