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ABSTRACT

The propagation of surface waves in a fluid- saturated porous
isotropic layer over a semi-infinite homogeneous elastic medium
with an irregularity for free and rigid interfaces have been studied.
The rectangular irregularity has been taken in the half-space. The
dispersion equation for Love waves is derived by simple
mathematical techniques followed by Fourier transformations. It can
be seen that the phase velocity is strongly influenced by the wave
number, the depth of the irregularity, homogeneity parameter and the
rigid boundary. The dimensionless phase velocity is plotted against
dimensionless wave number graphically for different size of
rectangular irregularities and homogeneity parameter with the help of
MATLAB graphical routines for both free and rigid boundaries for
several cases. The numerical analysis of dispersion equation indicates
that the phase velocity of surface waves decreases with the increase
in dimensionless wave number. The obtained results can be useful to
the study of geophysical prospecting and understanding the cause and
estimating of damage due to earthquakes.
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1 INTRODUCTION

URFACE waves propagation with and without the presence of irregularities and rigidity has been studied by

many researchers at the interface (e.g., Love [1], Ewing et al [2],Chatopadhyay [3], Gupta et al [4] and others) .
However, most of the research done on this subject does not concern porous media filled with fluid with irregular
interface. Many researchers have studied the propagation of Love waves by taking various irregularities, in-
homogeneities and boundaries of the Earth. Kundu et al. [5] studied the effect rigidity of the propagation of Love
waves in porous layer lying over pre-stressed half space. The dispersion equation of Love waves propagating in an
irregular pre-stressed anisotropic porous stratum under initial stress had been studied by Chattaraj et al.[6]. Madan et
al. [7] and Kumar et al [8] studied the Love wave propagation in an irregular fluid saturated porous anisotropic layer
and shear waves propagation in multilayered medium including an irregular fluid saturated porous stratum with rigid
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boundary respectively. The propagation of Love waves in a heterogeneous layer lying between homogeneous and
inhomogeneous isotropic elastic half-spaces had been discussed by Kakar and Gupta [9]. Kumari [10] studied about
reflection and transmission of longitudinal wave at micropolar viscoelastic solid/fluid saturated incompressible
porous solid interface. Kumar et al. [11] derived the dispersion equation for Love waves in a model consisting of
porous isotropic layer over a non-homogeneous elastic medium with half-space rectangular irregularity and
observed that the phase velocity is significantly influenced by wave number, irregularity and in-homogeneity
parameter. Kakar [12] discussed the propagation of Love waves in an isotropic layer lying between orthotropic and
inhomogeneous half spaces by considering five different cases and also derived the dispersion equations for each
case. Barak and Kaliraman [13, 14] investigate reflection and refraction phenomena of elastic waves propagating
through imperfect interface of solids and propagation of elastic waves at micropolar viscoelastic solid/fluid saturated
incompressible porous solid interface. Kaliraman and Poonia [15] discussed about elastic wave propagation at
imperfect boundary of micropolar elastic solid and fluid saturated porous solid half space. Kumar et al.[16] studied
the effect of in-homogeneity and rigid interfaced on propagation of Love waves in a porous isotropic layer over an
elastic medium with a rectangular irregularity and obtained dispersion equation as a function of phase velocity and
wave number.

In this paper the effect of rectangular irregularity and rigidity on Love wave propagation in a fluid- saturated
porous layer over a homogeneous elastic half space has been studied. By using Fourier transformations the
dispersion equation have been derived. It has been observed that the phase velocity is significantly influenced by the
wave number, the depth of the irregularity, homogeneity parameter and the rigid boundary. The dimensionless phase
velocity is plotted against dimensionless wave number and is shown graphically for different size of rectangular
irregularities and homogeneity parameter for both free and rigid boundaries for several cases. The numerical
analysis of dispersion equation indicates that the dimensionless wave number increases with the decrease in the
phase velocity for Love waves. The obtained results are very useful to study the cause and estimating of damage due
to earthquakes.

2 FREE SURFACE PROBLEM
2.1 Formulation of the problem

In this paper, a fluid saturated porous isotropic layer of thickness T, resting on a homogeneous elastic half space
with a rectangular irregularity at the interface with length s and depth7 'has been assumed. The Cartesian
coordinate system (x;, x;, X3) is chosen with x;-axes taken vertically downward in the half space and xj-axes is
chosen parallel to the layer in the direction of propagation of the disturbance. The origin is placed at the middle
point of the interface irregularity and the source of the disturbance is placed on positive x; axes at a distance d (d >
T') from the origin. Therefore, the fluid saturated porous layer describes the medium M;: —T" <x; <0, and the

lower half space describes the medium Mj;: 0 <x; <oo. The geometry of the considered problem is shown in Fig.1.

x:=-T Free Surface

Y
Medium M; Fluid Saturated Porous Isotropic Layer
T
xs=0 - -S/2 o s/2 0,
I I -
Medium Mg a Homogeneous Elastic Half Space

Source

Fig.1
Geometry of the model considered for fluid saturated porous layer over homogeneous half space with free surface.

The irregularity interface is defined as:
X; =¢h (x / ) (1)

where
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2.2 Displacement equations

For Love waves propagating in x;-direction in Medium M, the displacements in x;-direction are expressed as:
u® =@ =, v =y D (x,,x5,0),
v =w® =o, VD =p D (xy,xy,0)

3

and the equation of motion for the fluid saturated porous isotropic layer in the absence of body forces are given by
[10]:

Ofg* o 8; —b,,0,)
ﬂ_(_2+_2j_|:ﬁ’115z2 +b110, _(putz—”t) vy =0 “
2 \ox{  or; Pn0; +by10,
where AY) and 4" are Lame’s elastic constants. The displacement equations of homogeneous half space are
u = D =0, v Ev(”)(xl,x3,t),
and corresponding equation of motion for Love waves, are [12]
2 1 8%
PR v(”)=—2 V2 : %)
ox; ox; By ot
2.3 Boundary conditions
The boundary conditions for the considered Love wave propagation problem are:
At the free surface x; =T, the shear stress component vanishes, i.e.,
(4 =T,0)=0 6
O3, (X1,X%3 ,1)=0. (6)

The stresses are continuous at the interface x5 = gh(x ) :

() () () () ur)
M ov ' ov an ov ' ov
— —eh'(x))— |= ——ch'(x

2(% (1)6leﬂ . ()

7
X 5 ox, ()
dh
where h'(x,)= )
X1
At the interface x; = €h(x), the displacements are continuous:
V(I)(xlaXS =¢&h(x),t)=v (”)(xbx} =¢&h(x,).t). 3
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2.4 Solution of the problem
2.4.1 Mathematical analysis

For Love wave of angular frequency @ changing harmonically with time and propagating in x;-direction in Medium
M; and M,;, we consider

1 I .
V( )(x3,x1,t)=v(() )(x3,x1)eXp(lat),

VU ey x,0) =V (5,0 expli ar ), ©)

/i /i .
V( )(X3,XI,Z)=V(() )(x3’x1)exp(lat):

On substituting from Eq. (9) into Egs. (4) and (5), we obtain

J(
+& ey =0, 10
[ 5 (81 8x3j 1} 0 0 (10)

Py (()11) % (11) > L _
2 T T2V =0, (h
ox | 8x3 yij

where

1+§22}/22C’ T2

E=a +ia,,a, =Fw*/ck,a, =Rw* /ck ,F =F(w)= .
1 1 2, G>%2 G 1+(Q7/22)2 C

(C'=72)Q yy Pri
R=R(@0)=—""—"=55C"=y/n— 7’12:7k1 —(k,1=1,2),
1+(Qyy)* C p

_ 0]
Cé =(,011—P122/P22) 1’Q=P_.

11

where Q and ¢; are the dimensionless frequency and velocity of shear wave in the porous layer respectively.

Fourier transformations of Egs. (10) and (11) are, therefore

d% (1
A
3
dv "
e —0 7D =0, (12)
2—
d Vo( 2500 _
2 2Y0
dX3

2.4.2 Solution analysis

The solutions of Egs. (12) are:
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V_o([) =4 cos x5 +B sin x5,
V_O(” = A cos yx 5 + B sin yx 5, (13)

V_(g”) =D exp(—x,x3),

where A4,B ,/I ,B,D are functions of 7.
By applying inverse Fourier transformations, we have

17 _ B
V(gl)(xz,xl):g_[(A oS x5 + B sin yyx3)e " Tdn,
1 i A D —inx
Vou)(xyxl):ZI(A cos yx 3 +Bsin yx3)e idn, (14)

Lo 2 i
Vé”)(xp?ﬁ):gj(De 1% +Z_ezme L P
2

—00

where the second term in the right side of the value of v(()H )(x4,x,) is introduced due to the source in the lower
medium.
The relations between the constants 4,8 and 4, B are provided by Eq. (4) and due to small value of ¢, we can

set A, B, D as:
A=Ay+A4,e,B=By+B&,D=D,+D,e. (15)

Since the boundary is not uniform, the terms 4,B,D in Eq. (14) are also functions of ¢ . Expanding these
terms in ascending powers of & and keeping in view that & is so small that we can neglect second degree term and
the terms containing higher powers of ¢ and A4,B,D can be approximated as in Eq. (15). In physical situations,

when the depth 7' of the irregular boundary is too small with respect to the length of the boundary s, the above
assumptions are justified. Further for small &.

e =1+ aeh,cos yeh =1,sin y,6h = y,ch

where ¢ is any quantity.
Now, by using boundary condition (6), we obtain

Ay +A4,8)sin T +(By+B,g)cos yT =0. (16)

Now we define Fourier Transform of 4(x;) as:

h(A) = J‘h(xl)eﬂx'dxl, (17)

—00

and the inverse Fourier Transform is

h(xl):ij h(Ae 71d A, (18)
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Therefore,
h(x,)=— _[ Ah(A)e " #d 2,
2r b
Using boundary condition (8), we have

T - —inx T 2 - —inx
5![(Bol1 + 13Dy —2e Y h(x ) )e " Pidn = J.[(Do _A0)+Z_e %Y+ e(Dy - Ak ™d .
- 2

—00

Now by using Eq. (18), Eq. (20) takes the form of

] [ Bom + 10Dy -2 i 0"y a2 = [ (D ~Ag) + ey a(D, = A Py
ﬂ—oc —0 0 ;(2

(19)

(20)

2]

Putting 7+ A =k for the inner integral in the left hand side of Eq. (21), so that 4 may be treated as a constant

such that dn=dk , replacing 1 by k in the right hand side of Eq. (21), and finally after applying the Fourier

transformations as defined in Eq. (17), we have

(Do —Ag)+ e ) 4 &(D, — A,) = &R, (k)
X2
where

17 kA T
Ry(k)= —— [ [(Bozs + 72D =2 7)™ (2l A

Similarly, by applying boundary condition (7) using Egs. (17)-(19), we obtain
Boaau" 124 1" (2, Dy =267 )+ e(u™ 2, Dy + By i) 12) =R, (k)

where

© n=k -2
1 e 2 .
Ryk)=2- | {zﬁ(u‘”/z)Ao—u(’”(q—mmDO—ze E) 1 2k (W 1Ay - 1Dy + D) | k(A2

V4

Equating the coefficients of like terms of ¢ from Eqs. (16), (22), and (24), we obtain

Agsin I +Bgcos yT =0,
AO _DO = ieilzd N
22
(" 128, "'ﬂ(”)ﬂ(zDo =24 Me 74,
Ay;sin ;T +B,cos ;T =0,
Dy —A4, =R, (k)

" 12568, + 1" 3Dy = R, (k).

Solving the above six equations given as in (26), we deduce that
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_ 279 (W + ) tan 41T

A4, ,
X1E (k)
B - 4 "e=7 tan 4T
’ E (k) ’
1
b 2227 Wy + (W 12) tan T
0= )
XE (k) 27)
4 = Ry — " 1R,
YOER)
B = ~(R, —4® 1R, ) tan T
1 E (k) ’
p. - — Ry (1" 12) tan T
1 E (k)
where E (k) =" 2, = (1" /2) 1 tan(T )
2.4.3 Displacements equation for surface waves
The displacement vector in the fluid saturated isotropic layer is
1 % g4UDe—xA (R, — an ., r )e)tzd .
RIS /e S P £ —tan(z T )si ik g
v§ 2¢J ) W (cos zpx 5 — tan(z,T )sin zx3)e ™ 1dk 28)
Therefore, by following Kumar et al. [11], the displacement in the isotropic layer is
17 4 o7 . .
v(()l) = py ol (cos yx 5 —tan( ;T )sin yx 5)e gk (29)

= 1-7 e |

The value of this integral depends entirely on the contribution of the poles of the integrand and poles are given
by

E(k)[l—%'gﬁ(k)elzd}o (30)

This implies

ary,  H#D x tan(yT) [ #920 ( —q tan 1 T)
M X — 5 =T 5

+;(1;(2tan;(1TJ=O (31

If ¢ is the common wave velocity of wave propagating along the surface, then we can set in Eq. (31) w=ck,
(o is the circular frequency and & is the wave number), y; = Pk and y, = P,k where

2 [c? ,u(l) 2 ¢ 2 c?
P=|——|——F(@-—|+i——.—.R & P=[1-—
| [m'{cé R NI B
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Solving Eq. (31), we obtain

7D, 1 PRy /2

tan PAT = D (32)
P\ (A—0kT Y/ 2+ P,T k)
Since the quantity P* is complex, so we have
P =k, +ik,, (33)

where

1 2 2 ’ 2 ¢ ’ % 2 ¢?
_J1 c _ c < _ 34
kip= > {umcé F(w) 1}} +£ﬂ([).cé1e(w)j i{ﬂm 2 F(®) 1}} (34)

Therefore with the help of Eq. (33), the dispersion Eq. (32) for Love waves, reduces to

N | =

tan(k, +ik,)kH =A, +iA; (35)

where

2 (1) 2
C 1y €

{ﬂuupz -T {2 F(w)—“2 Jk}kl +T 'k <5 R(@)k,
cG ¢

A =
g e — ! ’
(klukg)(uﬂszTanT .kJ
ur) ¢’ ,U(]) ¢’
4 - cG €

' Orm v
(k12 +k22){lu(12QkT)+PZT vkj
For small values of k,,we obtain

tank kT +ik,kh
1—ik,kT tank kT

tan(k, +ik,)kT = (36)

Using the expressions for 4, ,4; and Eq. (36) and separating real and imaginary parts of Eq. (35) to obtain two

real equations

A
tank kT = —F——, kokT (1+ A, k,kT tank kT )= A,
=4, kokT KT ( 2 i+ 37)

The dispersion equation for Love waves can be obtain from the real part of Eq. (35), i.e.,

A
tank kT =——————~ A, (1+A4,k,kT).
1 A kT P(+4;k kT ) (38)
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3 RIGID BOUNDARY PROBLEM
3.1 Formulation of the problem

A fluid saturated porous isotropic layer of thickness 7" with rigid boundary, resting on a homogeneous elastic half
space has been considered. The Cartesian coordinate system (xj, x,, x3) is chosen with x3;-axes taken vertically
downward in the half space and x;-axes is chosen parallel to the layer in the direction of propagation of the
disturbance by taking a rectangular irregularity with length s and depth7 ' with origin at the middle point of the
interface irregularity and the source of the disturbance is placed on positive x;-axes at a distance d (¢>T ') from the
origin. Therefore, the upper layer describes the medium M;: - <x, <0, and the homogeneous elastic half space

describes the medium Mj;: 0 < x ; < oo . The geometry of the problem is shown in Fig. 2.

A Y : /Rigid Boyindry,
4
Medium M; Fluid Saturated Porous Isotropic Layer
T
x3=0 - 52 o s/2 X3
I I .
Medium My d Homogeneous Elastic Half Space
Source
v

Fig.2
Geometry of the problem for fluid saturated porous layer over homogeneous half space with rigid boundary.

3.2 Equation of love waves propagation over rigid surface and boundary conditions
3.2.1 Displacement equations

The basic governing equations for this medium will be same as for the medium considered for free surface i.e., from
Egs. (1) to (5).

3.2.2 Boundary conditions

The boundary conditions for the considered model are:
The displacement component vanishes at the rigid surfacex; =T , i.e.,

v([)(xl,x3=—T,t)=O (39)

The continuity of stress component at the interface z = gh(x,) that is

) ) ) ur) ur)y
M ov ' ov 0/8) ov ' ov
- —&h'(x = ——ch'(x 40
2 (6x3 Sl j A oy TR (40)
Whereh'(xl):M.
X1

The displacements are also continuous at the interface x5 = gh(x) :

V(I)(xlaXS =¢ch(x),t) :V(”)(xb?% =¢&h(x),t). 41)
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Now, by using boundary condition (39), we obtain

(4y +A,6)cos ;T —(By+B,&)sin ;T =0. (42)

By using boundary conditions (40) and (41), we obtain Egs. (22) and (24).
Now, by equating the coefficients of like powers of & from Eqgs. (42), (22), and (24), we obtain a set of six
equations

Agcos yiT —Bysin T =0,

2
Ay—Dy=-"e74,
X2
(W 12 1By + 1" 3,Dy =20 (43)

A cos ;T —B;sin ;T =0,
D, -4, :Rl(k),
(U 12) 1B, + 1" 3Dy = R, (k).

The values of 4,,B,,D,,A4,,B,,D, are obtained by solving above set of equations and the corresponding values
are given by

_4u"e % tan 4T
0= >
E\ (k)
440D g =202
O B
D. = e 1 (2/1(”)7(2 tan y,T _,U(I)Zl)
0~ 5
Z22E (k)
1 44
A, = (R, -t )Zle)tan;(IT i
E\(k)
B, = Ry — " R,
E (k)
D - 2R, tan yT +R1,u([);(1
1 2E, (k) ’
where E (k)= pu'"D y, tan y,T + (" /2) g,
Therefore the equation of the displacement vector in the isotropic layer is
17 auDe | g(Ry — ™ 1,R e i
) _ H 2~ H X1t : ikx
vyl =— 1+ sin y;x ; +tan( x,T ) cos y;x dk , 45
0 27 - E. (k) 4,11(”) (sin x5 (T ) cos yix3)e (45)
or
1% 4 g1 _ y
v = 7 J. H e (sin yx 5 +tan( T ) cos yyx5)e idk (46)

%&wm-iﬂMMﬁ

The value of the integral in Eq.(46) depends on the contribution of the poles of the integrand and the poles are
located at the roots of the equation
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El(k)[l—%(ﬁ(k)e"zd]:o (47)
On simplification

T 'kPy ("0 24P~ P,

tan PkT = ) (48)
20 p, -1 'k 112
where, the quantity P* is complex, so we have
P =k, +ik,,
1 2
2 27,
1| 2 ¢ 2 ¢? 2 ¢?
kyy =1~ ( (1).0—2.F(a))—1] J{T.Cz ()J _{T.C—Z.F(a))—l
21U e H ¢G
Eq. (48) gives
tan(k, +ik,)kT = A, +iA; (49)
where
o2 4 o2
(T'kP2@,u(1)—2;1(”)P2)—C5k1) uPy T k| S F(@)- | |+T 'k k.5 R ()
.- G 2 G
' o2 ) 2 Tk Dk, ¢ 2
20| P =T 'k | - F(@)-—— || +| —L—2.5R(0)
G 2 2 G
()] r ()] ¢’ () r) ¢’ :”([)
(T'kPZ(Qy —2u"P)) - kl)T'k.—z.R(a))—y o B =T k| S F ()=
¢ 6
2 2
2 (I (I 2
2| dP T k| S Fl@) -2 || + T kky -5 R(@)
C6 ; 2 ¢
Due to small values of &, ,we have
tank kT +ik,kT
tan(k, +ik,)kT ~ anAE iy (50)

1—ik kT tank,kT

Using the expressions for 4, ,4; and Eq. (50) and separating real and imaginary parts of Eq. (49) to obtain two

real equations

A
tank, kT =——F——, k kT (1+ A,k kT .tank kT )=A. .
S kT KT (+4,k, KT =4, (51)

The dispersion equation for Love waves is obtained from the real part of Eq. (49) and is of the form
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A
tank kT =—————— =~ A (1+A4,k,kT).
1 A kAT P (L+4;kokT) (52)

4 NUMERICAL ANALYSIS AND PLOTS

In this section, we wish to examine the effect of irregularity present in the layer by varying the phase velocity
(¢ /cg ) with wave number (k7 ) for different values of homogeneity parameter for free as well as rigid surface.
By using MATLAB graphical routines and following results:

(1) For fluid saturated isotropic layer, M; [13]

49 =7.10x10°N /m?
o) =3321kg /m?

(i) For homogeneous half space, M; [13]

4" = 6.77x10°N /m>
A1) =3323kg /m3

We obtain following figures and graphs:

Phase Velocity

Fig.3
Variations of (c¢/cg ) with (kT ) in a fluid saturated porous

isotropic layer with free surface for different values of
, , , T YT (=0.15, 0.30, 0.45) when ¢=0.

r s 8

Wave Number

Fig.4

. Variations of (c¢/cg ) with (kT ) in a fluid saturated porous
, isotropic layer with free surface for different values of 7 YT
(=0.15, 0.30, 0.45) when g=1.

<~ Dimensionless Phase Velocity ————3-

165
Dir ic Wave Number
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Phase Velocity

<« Dimensionless Phase Velocity ———=
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Fig.5

Variations of (c¢/cg ) with (k7 ) in a fluid saturated porous
isotropic layer with free surface for different values of 7 YT
(=0.15, 0.30, 0.45) when ¢g=2.

Fig.6

Variations of (c¢/cg ) with (kT ) in a fluid saturated porous
isotropic layer with free surface for different values of 7 YT
(=0.15, 0.30, 0.45) when ¢=3.

Fig.7

Variations of (c¢/cg ) with (kT ) in a fluid saturated porous
isotropic layer with free surface for different values of 7 YT
(=0.15, 0.30, 0.45) when g=4.

Fig.8

Variations of (c¢/cg ) with (kT ) in a fluid saturated porous
isotropic layer over rigid boundary for different values of 7' YT
(=0.15, 0.30, 0.45) when ¢=0.

898
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Phase Velocity

Fig.9
Variations of (c/cg ) with (kT ) in a fluid saturated porous

isotropic layer over rigid boundary for different values of 7 YT
(=0.15, 0.30, 0.45) when g=1.

T

T

£

Fig.10
Variations of (c¢/cg ) with (k7 ) in a fluid saturated porous

< Dimensionless Phase Velocity —————3

isotropic layer over rigid boundary for different values of 7 YT
i : > "' 5 v 7 (=0.15, 0.30, 0.45) when g=2.

Wave Number

Phase Velocity

Fig.11

Variations of (c¢/cg ) with (kT ) in a fluid saturated porous
isotropic layer over rigid boundary for different values of 7 YT
: L L » (=0.15,0.30, 0.45) when ¢=3.

Wave Number

Phase Velocity

Fig.12

1 Variations of (c¢/cg ) with (kT ) in a fluid saturated porous
. isotropic layer over rigid boundary for different values of 7 /T
, , , (=0.15, 0.30, 0.45) when g=4.

1 15
Wave Number

In above figures we have plotted the dimensionless phase velocity (c/cs ) against the dimensionless wave

number (k7 ). It is interesting to note that (kT )T ' < (kT )

"5 = (KT 4c5¢/cg <0 at the free surface

T—:0.30 < —=0.45"
T T
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for different values of ¢ (i.e., ¢=0, 1, 2, 3, 4), but (kT )%:0.15 < (kT )%:0_30 < (kT )%:0_45 sicleg <0 forg (g=0,1,2)

and (kT )?20.15 > (kT )?20.30 > (kT )?20.45 s¢/eg <0 for q (g=3, 4) over rigid boundary in all the cases. And
the wave number decreases with the increase in the value of the homogeneity parameter ¢ over rigid boundary and
increases over free surface.

5 CONCLUSIONS

The propagation of Love waves in an irregular fluid saturated porous isotropic layer with free and rigid boundary
over a homogeneous isotropic half space has been discussed in the present study. Simple mathematical techniques
followed by Fourier transformation are applied to find the displacement vector in the porous layer. The effect of
rigidity and dimensionless wave number on dispersion curve is shown graphically by using MATLAB graphical
routines for different values of q and the results are compared with free surface boundaries. Variation of phase
velocity for different ratio of irregularity depth to the layer width and for different values of homogeneity parameter
has been studied and shown graphically. From above numerical analysis, it may be conclude that:
(i) It is observed from graphs that with the increase in the value of the homogeneity parameter ¢, the
dimensionless wave number also increases.
(il) The numerical analysis of dispersion equation indicates that the dimensionless wave number increases with
the decrease in the phase velocity of Love waves.
(iii) It is noticed that the phase velocity ¢ /¢, of Love waves is affected by the ratio of height of irregularity

with the height of the layer i. e., T /T and the phase velocity c¢/c; increases with the increase in the

value of 7 /T .
(iv) It is observed from all graphs and figures that the dimensionless phase velocity ¢ /¢ increases over free

surface, but decreases over rigid boundary with the increase in the value of the parameter ¢.

Hence, it is concluded that the irregular fluid saturated porous isotropic layer with rigid boundary as well as free
surface has a significant effect on the propagation of Love waves, and the phase velocity in a layer with irregularity
is affected by not only the shape of irregularity, but also by wave number, rigid boundary, homogeneity parameter,
the ratio of the depth of the irregularity to layer width and layer structure. From above discussion, it can be said that
the obtained results in this research paper are useful for the study of various fields of geophysics and to understand
the cause and estimating of damage due to earthquakes.
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