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The present paper is concerned with the problem of scattering of the P-wave by two co-
-planer finite rigid strips placed symmetrically in an infinitely long orthotropic strip. Using
the Hilbert transform technique, the mixed boundary value problem has been reduced to
the solution of dual integral equations which has finally been reduced to the solution of a
Fredholm integral equation of the second kind. Solving this integral equation numerically,
stress intensity factors have been calculated at the inner and outer edges of the rigid strips,
and the vertical displacement outside the strips has been calculated and plotted graphically
to show the effect of material orthotropy.
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1. Introduction

The dynamic interaction of rigid strips with an elastic isotropic or orthotropic medium is a
subject of considerable interest in mechanics. Dynamical analysis of this kind is of importance
to earth-quake engineering, machine, vibrations and seismology. The performance of engineered
systems is affected by inhomogeneities such as cracks and inclusions present in the material.
Cracks and rigid inclusions in an elastic material have become the subject of investigations.
Presently, the use of anisotropic materials is increasing due to their strength. The increasing use
of anisotropic media demands that the study should be extensive. A detailed reference of work
done on the determination of the dynamic stress field around a crack or inclusion in an elastic
solid was given by Sih (1977), Sih and Chen (1981), Chen (1978), Cinar (1983). However, in the
presence of finite boundaries, the problem becomes complicated since they involve additional
geometric parameters, describing the dimension of the solids. Forced vertical vibration of a
single strip was treated by Wickham (1977). Singh et al. (1983) solved the problem of diffraction
of a torsional wave by a circular rigid disc at the interface of two bonded dissimilar elastic
solids. In that paper, they discussed an iterative method to solve the Fredholm integral equation
of the second kind and described the stress intensity factor with the wave number. Mandal
et al. (1997, 1998) solved the problem of forced vibration of two and four rigid strips on a
semi-infinite elastic medium. Mandal et al. (1998) also treated the diffraction problem by four
rigid strips in an orthotropic medium. Interaction of elastic waves with a periodic array of the
coplanar Griffith crack in an orthotropic medium was discussed by Mandal et al. (1994). Das et
al. (1998) solved the problem of determining the stress intensity factor for an interfacial crack
between two orthotropic half planes bonded to a dissimilar orthotropic layer with a punch.
They reduced the problem to a system of simultaneous integral equations which were solved
by Chebyshev polynomials. The problem of two perfectly bonded dissimilar orthotropic strips
with an interfacial crack was studied by Li (2005). He derived the analytical expression for the
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stress intensity factor. Sarkar et al. (1995) solved the problem of diffraction of elastic waves
by three coplanar Griffith cracks in an orthotropic medium. Das (2002) solved the problem of
interaction between line cracks in an orthotropic layer. An elastostatic problem of an infinite
row of parallel cracks in an orthotropic medium was analyzed by Sinharoy (2013). Monfared and
Ayatollahi (2013) investigated the problem of determining the dynamic stress intensity factors of
multiple cracks in an orthotropic strip with a functionally graded materials coating. They solved
the problem by reducing it to a singular integral equation of the Cauchy type. The problem of
interaction of three interfacial Griffith cracks between bonded dissimilar orthotropic half planes
was studied by Mukherjee and Das (2007). Das et al. (2008) solved the problem of determining
the stress intensity factors due to symmetric edge cracks in an orthotropic strip under normal
loading. They derived an analytical expression for the stress intensity factor at the crack tip.
The problem of finding the stress intensity factors for two parallel interface cracks between a
nonhomogeneous bonding layer and two dissimilar orthotropic half-planes under tension was
studied by Itou (2012). Shear wave interaction with a pair of rigid strips in elastic strip was
analyzed by Pramanick et al. (1999). WU Da-zhi et al. (2006) considered the torsional vibration
problem of a rigid circular plate on a transversely isotropic saturated soil. Very recently Morteza
et al. (2010a,b) considered the vibration problem of a rigid circular disc on transversely isotropic
media. Diffraction of elastic waves by two parallel rigid strips in an infinite orthotropic medium
was analyzed by Sarkar et al. (1995).

In this paper, the diffraction of the elastic P-wave by two rigid strips embedded in an infinite
orthotropic strip is analyzed. Using the Hilbert transform technique, the mixed boundary value
problem has been reduced to the Fredholm integral equation of the second kind which has been
solved numerically by the Fox and Goodwin method (1953). Stress intensity factors at both
the edges of the strips have been calculated and shown graphically for different parameters and
materials. Finally, vertical displacement has been calculated outside the strips and shown by
3D-graphs.

2. Formulation of the problem

Let us consider an infinitely long orthotropic elastic strip of width 2A containing two coplanar
rigid strips embedded in it. The location of the strips are b < |X| < a, Y =0, |Z| < oo, with
reference to the cartesian co-ordinate axes (X,Y, 7). Normalizing all lengths with respect to a
and putting X/a =z, Y/a =y, Z/a = z, b/a = ¢, the locations of the rigid strips are defined
by e < |z| <1,y =0, |z < oo (Fig. 1).

Fig. 1. Geometry of the strips

Let a time harmonic wave given by u = 0 and v = vge!*¥=“%) where k = aw/(cs\/c22),
cs = \/p12/p with p being the density of the material, w the circular frequency and vy a constant,
travelling in the direction of the positive y-axis and be incident normally on the strips.
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The non-zero stress components 7,,, 7,y and 7., are given by

T ou ov T ou Ov T ou ov
Tyy Ty _ T
=cCl1o— + Coo— — = — + = — =C11— +Cl2—

2.1
12 Oz 0y pi2 Oy Ox [h12 Ox dy 1)

where v and v are displacement components and ¢;; (i, j = 1,2) are non-dimensional parameters
related to the engineering elastic constants E;, p;; and v4; (4,7 = 1,2,3) by the relations

E Vi, E E Vi, E E
011:_1(1_L2) 022:_2(1_L2):011_2
H12 Er 112 E; E;
5 2 o (2.2)
c1g = ran (1 _ 2) = V12C22 = 21C11
12 Ey
for the generalized plane stress and
E E
c11 = —1(1 — V231/32) Cop = —2(1 — V13V31)
A,ulg A,u12
(2.3)
g = 21 <V21 n 1/131/32E2) _ E, <V12 n 1/231/31E1)
Apaz E; Apiro Es
where
A =1 — vioV01 — 3132 — V31113 — V122331 — V1312132
for the plane strain. The constants E; and v;; satisfy Maxwell’s relation
Y o M (2.4)
B E

Therefore, substituting u(z,y,t) = u(z,y)e ! and v(z, y,t) = v(z,y)e !, our problem reduces

to the solution of the equations

0*u  O%*u 0%
-+ —+(1 2u =
0118x2+8y2 ( +C12)88 +kiu=0 .
0?v 0% 0u 9 .
0228—3/2+w+(1+012)88 +kiv=0

where k2 = a?w?/c2.
Thus the problem is to find the stress distribution near the edges of the strips subject to the
following boundary conditions

v(xz,04) = v(z,0—) = —vp c<|z| <1 (2.6)
Tyy(2,0) =0 lz| < ¢ 1<lz|<h (2.7)
u(z,0) =0 lz| < h (2.8)
Tea(Eh,y) =0 Ty (£h,y) = 0 (2.9)

Henceforth, the time factor e “* which is common to all field variables will be omitted in
the sequel.
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The solution to equations (2.5) can be taken as

u(z,y) = 2 [ [A(©e M + Ap(€)e*W ] sinew) de

+

SIS

/ ¢)sinh(vgz) + A4(¢) sinh(vaz)] sin(Cy) d¢
0

00
_2/
s
0

%/% [a3A3(C) cosh(vzx) + s As(C) cosh(vaz)] cos(Cy) d¢
0

OélAl —lyl + OZQAQ(g)eiVQ'y‘] COS(S.’E) d€

ml»—l

(2.10)

where 4;(¢) (i = 1,2,3,4) are the unknown functions to be determined, v and v are the roots

of the equation

oot 4+ {(cly + 2012 — c11622) € + (1 + o) k2 }P + (enn&? — k2)(€% — k2) =0

and v3, V7 are the roots of the equation

et + {(cfy + 2012 — er1ca2) 4 (1 + cr))k2 02 + (e22(® — k2)(¢% — k2) =

where
2122
cllg S I/Z 7 = 172
o — (1+cr2)v;
’ C2 - k? — 0111/1-2
1=3,4
(14 c12)v;

From boundary condition (2.11), it is found that

Az(§) = —Ai(§)

Therefore, the displacements u, v and stresses 7y, Tzy, Tzz can be finally written as

- %/ il — el A () sin(éx) dg
0

+ %/ ¢) sinh(vgz) + A4(¢) sinh(vax)] sin(Cy) d¢
0
o(z,y) = ; / %[ale_”lm — ame IV A, (€) cos(Ex) de
0

/ % [ A3 () cosh(v) + aa A (€) cosh(vaz)] cos(Cy) d¢
0

(2.11)

(2.12)

(2.13)

(2.14)

(2.15)
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and
% = %{ 07[(0125 — sgn (y)cmzim)e*”'y‘ ~ (126 — sem (y)%)e*”‘yq
A (€) cos(€x) de + 7[(012y3 — emaz) As(C) cosh(vsz)
b
+ (c1ava — exnan) Ag(C) cosh ()] sin(Cy) dC}
o —%{ Zo[wl Fane ™ = (v -+ az)e ] Ay(€)sin(e)
+ 7[(( + ”35‘3)A3(g) sinh(vs) (2.16)
b
+(¢+ %)Am sinh(v42)| cos(Cy) dc} y>0
o = 2] e = ) o= e o

+/ C11V3 — C12Q¢3 Ag(() COSh(l/gSC)
0

+ (c11v4 — c120i4) A4 (C) cosh(vax)] sin(Cy) dC} y >0

Boundary conditions (2.6) and (2.7) yield the following pair of dual integral equations

[+ HEMA© oster) ds =ple)  e<lal <1
. (2.17)
/A(f) cos(éx) d§ =0 lz] < ¢ 1<lz|<h
0
where
Ag) = %m(&)
(Lo NE .
H(¢) = <a11/1—a21/2)d 1 0 as & 00
_ (2.18)
pa) =~ - / 7 [0343(C) cosh(v32) + 1 44(C) cosh(vaa)] e
go 1 + N1Ns
N1N3(Ny + No)
and
N? = {—(6%2 +2c12 — c11022) + \/(6%2 +2¢12 — c11022)% — 4011622}

2¢2 (2.19)

1
N2 = Yy {—(6%2 +2c12 — c11622) — \/(C%g + 2¢12 — c11022)% — 4011622}
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Using boundary conditions (2.9), A3(¢) and A4(¢) are expressed in terms of the function A(¢)

as
M(Q)A3(C) = (¢ + O“z”‘*)il(g) sinh(vah) — (c11va — craaa)ia(C) cosh(vah) a0
M(¢)A4(¢) = (C+O?@ﬁﬂoﬁmﬂwm+%qu@—mﬂmﬁﬂommeh) '
where
M) = (¢+ 0‘44”4) (1103 — c100i3) cosh (vgh) sinh(vah) o
= (¢4 %) (era = erzan)sinh ) coshvat) '
and
M0=Lﬁ““*}?ﬁ%””—““ggfi%”%kﬂzfﬁmﬁ
0 (2.22)

0127/% + e &? - k‘g) §A(E) sin(Eh) de
1/22 +<—2 2 2

vy — 15

2
T
o0
g/ crov? + c116% — k2 B
T / v+ (2

3. Method of solution
In order to reduce dual integral equations (2.17) to a single Fredholm integral equation, let us
assume that
(3.1)

A© = [ MO0 cos(er) a

where the unknown function h(#?) is to be determined
Substituting A(&) from (3.1) into equations (2.17)2, we note that

%5(95 ) — %mx —t)] at

/A@nw@w@:w/hfﬁam—
0 c

so that equation (2.17)y is automatically satisfied.
Again, the substitution of the value of A(§) from (3.1) into equation (2.17); yields

Dt [ € (e costealt — cos(é)] de

1 1h(t2) 22 — 12 1h(
5/ ¢ log| 2 ‘dt:p(x)_/T

(3.2)

[

C
Differentiating both sides of equation (3.2) with respect to x and subsequently multiplying by

(—2z/m), we obtain
1
g/ th(t?) "
wJ) t?2—a?
1 00
2x h l/
m d
c 0

/H sin(§x)[1 — cos(&t)] f}
0

[as3 A5 (C) sinh(vsz) + aqrg Ag(C) sinh(vyx)] d¢

J\IH

c< || <1
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Using the Hilbert transform technique, the solution to integral equation (3.3) is given by

1
/ )+ ko (u?,t?)] dt = T 5)(1 — (3.4)

where

2 2
Fa(u”, #7) = 71'2d\/1—u2 /\/ _C2$2_u2 du

. { / %[0431/3145(() Sinh(l/g.’L') =+ 0441/4146(() Sinh(l/4.%')] dC}
0

—c2 1—22 22dz |
ko (u, 1%) = \/1—u2 /\/ R S /H sin(§z)[1 — cos(&t)] d€
0

5(0) = L KC + a4<1/4)2,3(c) sinh(v4h) — (c11v4 — c12014)14(Q) COSh(V4h)}

% KC + %)ig(o sinh(vzh) + (c11v3 — c1203)i4(€) COSh(ljgh):|

(3.5)

¢

and

_ 2 /{4[01152 +en(kf +vR)]  Clené® + cin(kE +13)] } [1- 0082(575)] ZOS(éh) de

v+ ¢? - Vi + ¢? Vi =1
(3.6)

. T 2401182 — k2 2+ e —k2\ €)1 — ] .
() = _;/(cmm Vlzc-;; _ c1av3 s 2152 )5[ i cos(t)] sin(¢h) de
0

vi —v3
In order to determine the arbitrary constant D, multiplying equation (3.2)
z/y/(22 — 2)(1 — 22) and integrating from ¢ to 1 with respect to x, we obtain

/h(u2) dy— TV l/ — xiglc; 1512)_ - .

u clog ‘ l—c

NEEP Y.

[

by

where

(z,t%) = (a3 A5 (C) cosh(vsz) + ayAg(C) cosh(vyx)] dC

&I»—*
J\|»—l

(3.8)

By(x,%) = [ ZH(€) cos(§x)[1 — cos(&t)] d€

0\8
A

Again, substituting h(u?) from equation (3.4) into equation (3.7) and simplifying, we obtain

2 (t?) x[B1( B 2
voc 8¢ /t d/ 1xt + z(wt)]dx

7r210g‘1+C 2) (1 — 2?)

D=
(3.9)

dlog‘Hc

7T t
C

1 1
2¢ [ h(t? 1
+ = (%) dt/a[kl(uz,tQ)+k2(u2,t2)] du
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Eliminating D from equations (3.4) and (3.9) and simplifying, we obtain

\/(11,2—62)(1—u2 /1

2vgc

d log } 1+c

(u?, %) + ky(u®, %) + ko (u?,t%)] dt

where

1
4 [1—22 22 d
2 42 2 _ 2 2 2
ko(u®,t%) = 7T2(u c )/ PR uQ{ax[Bl(:c,t ) + Ba(z,t )]} dz

() — 5 /1 2[B1(2,) + Ba(w, )]
2log}1Jrc ] V(@2 = )1 -a?)
ko(u2, 2) = : _—UC; /\/ 1- x; g {(%[Bl(:c,tQ) + Bg(m,t2)]} dx
Next, for further simplification, we put
V@2 = @)(1 - u?)h(u®) = H(u?)
and make the substitution
u? = 2 cos® ¢ +sin? ¢ t? = ¢ cos? 0 + sin® 0

into equation (3.10) which then reduces to the form

2ugc

0/ cos2 9 + sin? H[ka(ﬁb,ﬁ) + Ky (6,0) + K.(6,0)] db = _dlog‘

1+c

G(¢) = H(c* cos® ¢ + sin? ¢)
G(0) = H(c? cos® § + sin® 0)

E (6,0) = kq(c? cos® ¢ + sin? ¢, ¢? cos? 6 + sin’ 0)
ky(0,0) = ky(c? cos® ¢ + sin® ¢, ¢ cos® 0 + sin? 0)
kL(,0) = ke(c? cos® ¢ + sin® ¢, ¢* cos® 0 + sin® )

(3.10)

(3.11)

(3.12)

(3.13)

When h tends to infinity (h — o0), the medium becomes infinite. In this case, the expression
for p(z) given by equation (2.18)3 becomes p(x) = —(7/2¢)vg, since Az(¢) and A4(¢) given by

equations (2.20)-(2.22) become zero.
A3(¢) can be written as

1 4y

40 = 759 (¢+ :

{( a4V4> 6111/3 - Cl2a3)(ey3h + e—y3h)(eu4h _ e—V4h)

_(C+afz3

)(0117/4 - 012a4)( vsh _ e—V3h)(eV4h + e—l/4h,):|

) I(C)(emh - eil/m) — (e11vg — 612044)2'2(C)(6”4h + efmh)}
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Therefore,
A3(6) = Mll(g) [(C azy4)i1(o(1 — e 24 — (crqvy — crza4)iz(C)(1 + 672”4h)}
and
Mi(¢) = e”;h KC + oz4<1/4) (cr1v3 — crpas) (1 + e 28M) (1 — e~ 2valy
_(C + CY3V3)(011V4 i 0120[4)(1 . efQVgh)(l + ef2ll4h)}

As h — oo, M1(¢) — oo and therefore A3(¢) — 0. Similarly, A4(¢) — 0.
So in this case, dual integral equations (2.17); and (2.17)2 become

/%H+H@M@k%@w%:—%m <ol <1
0

/A(g) cos(éx) d€ =0 lz| < ¢ |z| > 1

0

This problem has been analyzed in detail by Sarkar et al. (1995).

4. Quantities of physical interest

The stress 7yy(x,y) for y — 0 in the neighbourhood of the strip can be found from equation
(2.16)1, and is given by

Tyy(2,0E) = ¥2M%/A(§) cos(§x) d€ c<|z| <1 (4.1)
0
Now
Atyy(@,0) = 7y (2,0+) — 7y (,0-) (4.2)
then
4 oo
Atyy(z,0) = ——p12c22 /A(f) cos(&x) d€ (4.3)
0

Substituting the value of A(¢) from equation (3.1) into equation (4.3), we get

h(z?
ATyy(CC, 0) == 2,[1,12622 ( ) (44)
Since
1
2y _ 2 2 _ 2 .2 .2
h(x)_\/(x2—02)(1—x2)H(x) x* = c¢*cos” ¢ +sin” ¢
equation (4.4) becomes
2
Atyy(x,0) = tzez G19) (4.5)

@ - -2
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So the stress intensity factors N. and Nj at the two tips of the strip can be expressed as

. [ATyy (2, 0) 2 G(O)
N, = lim |20 el =2 2 4.6
xi}IilJr{ TC2 12 o C} T Cy/ 26(1 — 62) ( )

and
A 2 G(3
z—1-L TCog 12 ™ 2(1 — 62)
Making ¢ tend to zero, the two strips merge into one, and in that case
V2 T
Ni=-6(3)

Now from equation (2.15)2 after substituting the value of A;(§) and using equation (3.1), we
get the vertical displacement outside the strip as

1

’ I — cos cos(éx
v(z,y) = %/M dt{ /(aleﬂlly — age” ) 1 (&1)] (&x) de

t a1V — Al
00
o
0

c

0 (4.8)
[a3As5(C) cosh(vsz) 4 asAg(C) cosh(vaz)] cos(Cy) dC}

N =

5. Numerical calculations and discussions

It is important to choose a numerical method of solving the Fredholm integral equation. The
Fox and Goodwin methods require that the definite integrals should be calculable by numerical
quadrature, using known formulae in the theory of finite differences, and Fredholm equations are
conveniently treated by solving simultaneous equations. The methods enable accurate solutions
to be obtained without a prohibitive expenditure of time and energy. The choice of an interval
is of course rather arbitrary. We want to keep to a minimum number of linear equations, but
the interval must not be large that the finite-difference equations are meaningless. Since the
differences are examined, the method guards against the possibility of obtaining wrong results
from this case. It also ensures that neither too few nor too many differences are retained in the
quadrature formulae.

The method of Fox and Goodwin (1953) has been used to solve integral equation (3.12)
numerically for different values of the dimensionless frequency kg, material strip width 2h and
separating distance of the strips c¢. The integral in (3.12) has been represented by a quadrature
formula involving values of the desired function G at pivotal points in the range of integration,
which leads to a set of algebraic linear simultaneous equations. The solution of the set of linear
algebraic equations gives the first approximation of the required pivotal values of G which has
been improved by the use of the difference correction technique. After solving integral equation
(3.12) for different values of engineering elastic constants of several orthotropic materials listed
in Table 1, the stress intensity factors (SIF), k. and k; at both ends of the strip given by
equations (4.6) and (4.7) has been plotted against ks for different values of h and ¢ and for
different materials. Instead of the real part of SIF, its mod value is taken because both shows
the same type of results.

In Fig. 2a and 4a, N, (SIF, at the inner edge of the strip) and N; (SIF, at the outer edge
of the strip) have been plotted against kg for h = 2.0 and h = 2.5 and for different strip lengths
(c=0.2, 04, 0.6) for material type I. In Fig. 3a and 5a, N. and N; have been plotted against
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Table 1. Engineering elastic constants

‘ ‘ ‘ E1 [Pa] ‘ E2 [Pa] ‘ 12 [Pa] ‘ V12 ‘
Type I | E-type glass-epoxi composite 9.79-107 | 42.3-10° | 3.66 - 10° | 0.063
Type II | Stainless steel-aluminium composite | 79.76 - 109 [ 85.91 - 10° | 30.02 - 10 | 0.31

ks for ¢ = 0.4 and ¢ = 0.6 and for different material strip widths (h = 2.0, 2.5, 3.0) for material
type I. The same set of parameters stated above for the graphs of N. and N7 have been plotted
in Figs. 2b, 4b, 3b, 5b for material type II. For a particular value of material strip width A
(=2.0, 2.5), the value of N, decreases initially and, after increasing again, it decreases with an
increase in ks for material type I (Fig.2a), whereas for material type II, it is slowly decreasing
with an increase in kg (Fig. 2b) for different values of strip length ¢ (=0.2, 0.4, 0.6). It is also
observed that with an increase in ¢, the value of N, increases. When strip length ¢ is fixed, the
value of IV, is higher for higher values of h (=2.0, 2.5, 3.0) (Fig. 3a and Fig. 3b) for both types of
materials. Figure 4 and 5 show that N has initial decreasing tendency and then increases with
an increase in kg for both the materials. For fixed ¢, N, is higher when material strip width A
is higher. In all the cases, it is seen that as the length of the strip increases the value of Ny
decreases.

(a) (b) 31F
Nc”i ey of
1.5k 51l
1.0 16k
- [ =004
oof = o T
- 06 - .c_i_l ,,,,,
0 02 03 04 05 06 07, 08 02 03 04 05 06 07 08
s 'S
Fig. 2. Stress intensity factor IV, verses frequency ks
(a) (b) .
0.6F AR _h=30
h=3.0
N b Ne Lof h=25
0.7 e
=X - =20
0.6 0.9}
L h=2.0 B
osf 0.8F
I~ 0.7+
0.4} L
- 0.6}
0.3 L
1 1 1 1 05

02 03 04 05 06 o'.7k' 08

]

Fig. 3. Stress intensity factor N, verses frequency kg

Finally, in Fig. 6 and 7 the vertical displacement v(z,y) has been plotted outside the strips
(0 <z <e¢ 1 <x < h) for fixed values of h = 2.5, ks = 0.4 and ¢ = 0.6 for both the
materials. In Fig. 6, v(z,y) has been plotted for the inner side of the strip (0 < x < ¢) and
in Fig. 7 for the outer side of the strip (1 < x < h). In Fig. 6a and 7a, it is observed that
the vertical displacement v(z,y) increases initially with an increment of the values of = and v,
then it decreases for material I. But in the case of Fig. 6b and 7b, it is seen that the vertical
displacement v(x,y) increases slowly with an increase in the values of z and y, then it decreases
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c=0.04

02 03 04 05 06 07,08

ks

(b)

N10.5

0.4

0.3

c=0.04

—=0.02

le=0.06

0.2

Fig. 4. Stress intensity factor N; versus frequency ks

0.20

0.10

*h=2.0

(2)

[o(2,y)]

02 03 04 05 06 07,08

ks

02 03 04 05 06 07

ks

0.8

Fig. 5. Stress intensity factor N; versus frequency k;

[Type I][0=2=c, h=25, =0.6]

(b)

Fig. 6. Displacement |v(z,y)| versus distances (z,y)

[ Type I|[I<z<h, h=25, c=0.6]

(b)

Type II Il <a<h,h=25, ¢=06

Fig. 7. Displacement |v(z,y)| versus distances (z,y)
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for material II. In all cases, the wave like nature has been observed, and finally the displacement
tends to zero as (z,y) — oo, which satisfies the radiation condition.

6. Conclusions

The diffraction of the elastic P-wave by two rigid strips embedded in an infinite orthotropic strip
is investigated on two types of materials by using the integral equation technique. The governing
differential equation with constant coefficients with the boundary conditions becomes a mixed
boundary value problem. Then, the mixed boundary value problem is transformed into a pair of
dual integral equations with an unknown constant A(¢). To reduce the dual integral equations
(2.17); and (2.17)3 to a single Fredholm integral equation, we assume the unknown constant A(¢)
in the form of equation (3.1), so that equation (2.17) can be automatically satisfied. Also, it
has been found that the normal stress component 7,,(z,0) at the two tips of the strip has a
square root singularity at x = ¢ and x = 1. The form of (3.1) has a square root type singularity
in it, which can be utilized to find stress singularities at the tips of the strips.

From all the graphs of SIF, it can be concluded that the SIF decreases gradually with
an increment of the frequency (ks), after reaching the minimum value, it increases slowly. In
all suggested cases, it is noted that the maximum value of the SIF at both tips of the strip for
material IT is little higher than that for material I. The SIF can be arrested within a certain range,
which is very important with respect to growth of the crack. Finally, the vertical displacement
v(z,y) has been calculated outside the strips for both the materials. It has been observed the
wave like nature from all the 3D figures, which finally decreases as the distance increases.
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