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Irregularity may occur on the earth’s surface in the form of mountains due to the imperfection of the earth’s crust. To explore the
influence of horizontally polarized shear waves on mountains, we considered the fluid-saturated porous medium (superficial
layer) over an orthotropic semi-infinite medium with rigid (Model-I) and soft (Model-II) mountain surfaces for wave prop-
agation. )e mountain surface is defined mathematically as a periodic function of the time domain. )e physical interpretation of
materials’ structure has been explained in rectangular Cartesian coordinate system originated at the contact interface of layer and
half-space. )e displacement of the mountains has been derived by solving energy equations analytically. )e influence of rigid
and soft mountain surfaces on the phase velocity of shear waves has been demonstrated graphically (we used MATLAB software
for graphical representations).

1. Introduction

Imperfection of the earth’s surface play an important role to
maintain the environmental requirements, which lead us to
investigate the impact of Love wave propagation under
mountain surfaces. From the literature, it has been noticed
that mountains have rigid and soft surfaces. Within finite
dimension and boundaries, the Earth is of spherical shape
which has irregular surfaces, composite materials, and high
initial stresses. Love waves, named after Augustus Edward
Hough Love, are horizontally polarized surface waves which
propagate in the presence of superficial layer of finite
thickness overlying half-space. Earth’s surface may shift
horizontally due to Love waves’ propagation which is highly
responsible for the damaging of the buildings during an
earthquake. )ese waves are observed only when c1 < c2 (c1
and c2 are phase velocities of layer and half-space, re-
spectively). To understand the Earth’s composition,

researchers have used different Earth models under different
physical conditions, e.g., inhomogeneity, magnetoelasticity,
anisotropy, porosity, reinforcement, and irregularity. Seis-
mic wave propagation is documented by Love [1], Biot [2],
Ewing et al. [3], and Gubbins [4].

)e initial stress is the hydrostatic stress that is generated
inside the Earth due to high temperature, gravitating pull,
pressure, etc. To expose the effect of initial stress on the
phase velocity, the earth layers can be considered under high
initial stress for the propagation of Love waves. )e elastic
waves produced during the time of earthquake show a re-
markable effect due to presence of initial stress in a fluid
saturated porous layer. Many researchers contributed a great
amount of theoretical work on elastic wave propagation in
Earth medium under the effect of initial stresses. )e in-
fluence of initial stress on elastic wave propagation under the
plain Earth surfaces has been investigated by Abd-Alla et al.
[5]. )e authors concluded that the presence of initial stress
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in the medium may affect the propagation speed scientifi-
cally. Gupta et al. [6] demonstrated the effect of initial stress
on propagation of Love waves in an anisotropic porous layer
under the vacuum surface of the Earth. Ahmed and Abd-
Dahab [7] examined the effect of initial stress on the
propagation of Love waves in an orthotropic granular layer
lying over a semi-infinite granular medium. Gupta et al. [8]
explained the influence of rigid boundary and initial stress
on the propagation of Love wave. Ogden and Singh [9]
discussed the propagation of waves in an incompressible
transversely isotropic elastic solid with initial stress. Abd-
Alla et al. [10] investigated the propagation of Love waves in
a nonhomogeneous orthotropic magnetoelastic layer under
initial stress. Gupta et al. [11] studied the propagation of
Love waves in a nonhomogeneous substratum over initially
stressed heterogeneous half-space. Ogden and Singh [12]
investigated the effect of rotation and initial stress on the
propagation of waves in a transversely isotropic elastic solid.
Kakar and Kakar [13] demonstrated the effect of gravity,
initial stress, and electric and magnetic field on the prop-
agation of S-wave in an anisotropic porous half-space. Pal
and Ghorai [14] discussed the Love wave propagation in
sandy layer under initial stress above anisotropic porous
half-space under gravity. Sham [15] investigated propaga-
tion of wave under the initial stress at the boundary between
a layer and a half-space. Nam et al. [16] showed the impact of
initial stress in the layered half-space on the propagation of
surface waves. Ejaz and Shams [17] analyzed the initial stress
in compressible elastic materials on the wave propagation.
Kundu et al. [18] generalized the effect of initial stress on the
propagation and attenuation characteristics of Rayleigh
waves. Tochhawng and Singh [19] observed the effect of
initial stresses on the elastic waves in transversely isotropic
thermoelastic materials. )e above said papers have dis-
cussed the effect of initial stress on wave propagation under
the plain Earth surfaces; however, it is realized that the initial
stress may affect the phase velocity of the Love wave under
irregular rigid and soft mountain surfaces. Keeping this in
mind, we considered the periodic irregular surface of su-
perficial layer for Love wave propagation in composite
material structure. )e propagation of elastic wave in fluid
saturated porous medium, reinforced medium, and ortho-
tropic medium has been discussed by several researchers. Ke
et al. [20] illustrated the wave propagation with the prop-
erties varying exponentially in an inhomogeneous fluid
saturated porous layered half-space, Ghorai et al. [21] ex-
amined the effect of gravity on the Love waves propagation
in a fluid-saturated porous layer under a rigid boundary and
lying over an elastic half-space, Chen et al. [22] theoretically
analyzed the wave propagation an unsaturated porous
medium, Kumar and Rajeev [23] studied analysis of wave
motion at the boundary surface of orthotropic thermoelastic
material with voids and isotropic elastic half-space, Gupta
et al. [24] identified the possibility of Love wave propagation
in a porous layer under the effect of linearly varying di-
rectional rigidities, Vaishnav et al. [25] studied about the
rectangular irregularity in propagation of Love-type wave in
porous medium over an orthotropic semi-infinite medium,
Manna et al. [26] clearly defined the effect of reinforcement

and inhomogeneity on the propagation of Love wave, Saha
et al. [27] exposed the torsional surface waves in an initially
stressed porous layer sandwiched between two non-
homogeneous half-spaces with irregularity, and Kumhar
et al. [28] proposed an Earth model for Love waves in fluid
saturated porous viscoelastic medium resting over an ex-
ponentially graded inhomogeneous half-space influenced by
gravity. Li et al. [29] and Ju et al. [30] discussed the cognition
on earthquake and vibration control of a mobile flexible
manipulator via synchronization optimization of observa-
tion and feedback. )e Earth’s surface is irregular in nature
which really affects the propagation of seismic waves by all
means. So, several studies on elastic wave propagation under
the effect of irregular boundaries have been documented in
the literature.

We have considered the fluid saturated porous me-
dium over an heterogeneous orthotropic half-space in
Model-I and Model-II to explore the influence of rigid
and soft mountain surfaces on the phase velocity of Love
wave. Love wave dispersion relation has been obtained
for both models, for which the elastic coefficients of the
orthotropic medium obey the exponential law model
(Exeαz, Eyeαz, Ezeαz, Gxyeαz, Gyzeαz, Gzxeαz, and ρm2eαz).
)e dynamics of fluid saturated porous medium and
exponential varying orthotropic medium was studied by
Kundu et al. [31], Wang et al. [32], and Vaishnav et al.
[33]. )e effects of initial stress, heterogeneity parame-
ters, and irregularity have been demonstrated graphically
for both cases using MATLAB software. )e obtained
generalized dispersion relation is identical to the classical
dispersion relation of Love wave. Hence, it is imperative
to take periodic irregularity into consideration for the
evaluation of Love waves’ propagation under the
mountain surfaces.

2. Formulation of the Problem

In this paper, we consider the theoretical analysis of the
phase velocity of the Love waves in rigid and soft mountain
surfaces. )e propagation medium for the wave is assumed
as fluid saturated porous layer of finite thickness H lying
over an orthotropic semi-infinite medium, as illustrated in
Figure 1. )e origin of the rectangular Cartesian coordinate
system is taken at the contact interface of layer and half-
space and the direction of wave propagation is taken along
x− axis and antiplane shear motion is along the y− direction,
and z− axis is taken vertically downwards to the direction of
wave propagation. )e mountain surfaces may define pe-
riodic irregularity on the surface of the superficial layer as
provided by Singh [34]. )e periodic irregularity (mountain
surface) is considered for both models:

λj(x) � 
∞

n�1
λj

ne
inpx

+ λj
− ne

− inpx
 , j � 1, 2, (1)

where λj
n and λ

j
− n are Euler coefficients, p is the wavenumber,

n is the order of series, and i �
���
− 1

√
. )e amplitude of ir-

regular boundaries is considered very small compared with
the wavelength 2π/p.
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3. Phase Velocity Equations for Initially
Stressed Fluid Saturated Porous Medium

)e stress-strain relation for the solid and fluid saturated
porous materials is

S
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xx � P exx + eyy + ezz  + λM1 e11 + e22(  − 2Ne22 + μM1e33 + CE,
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where eij � (1/2)((zui/zxj) + (zuj/zxi)) are strain compo-
nents, E � 

3
i�1(dUi/dxi), i, j � 1, 2, 3, S

M1
ij are stress com-

ponents, λM1 , μM1 , and T are elastic coefficients, N and L are
rigidities of anisotropy along x- and z− directions, re-
spectively, and P represents the initial stress due to high
temperature of the medium. )e positive coefficient C

denoted the measure of coupling between the change of
volume of solid and fluid.

3.1. Energy Equations. )e energy equations for the upper
layer in the absence of body forces and viscosity are given by
Biot [4] as
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)e displacement components of the solid porous ma-
terials are (U1, V1, W1), and (Ux, Vy, Wz) are displacement
components for the fluid saturated materials along
(x, y, z)-directions. S

M1
ij , i, j � 1, 2, 3, and S are stress

components of solid and fluid part of the porous medium,
respectively. )e angular components wx, wy, and wz are
given as
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Figure 1: Model-I: medium of the propagation under rigid mountain surface.
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3.2. Density and Mass Equations. )e stress vector of fluid
part is S � − fp, where f is the porosity of the medium and p

is the fluid pressure. We considered that there is no relative
motion between liquid and solid part of the porous mate-
rials. )e mass coefficients are considered as the inertial
effects of the moving fluids and are directly related to the
shear moduli of solid and fluid part of the porous medium.
)e mass coefficients ρ11, ρ12, and ρ22 and densities of solid
part ρs and fluid part ρf are related as
ρ11 + ρ12 � (1 − f)ρs, ρ12 + ρ22 � fρf, and hence, the overall
density of the porous medium is ρ1 � ρs + f(ρf − ρs).
Moreover, the mass coefficients are also restricted with the
inequalities ρ11 > 0, ρ12 ≤ 0, ρ22 > 0, and ρ11ρ22 − ρ212 > 0.

3.3. Displacement Equation of the Porous Medium. )e di-
rection of Love wave propagation is taken along x-axis. )e
nonvanishing displacement components of saturated porous
medium are as follows.

Solid porous: U1 � U1(x, z, t) � 0, V1 � V1(x, z, t),
and W1 � W1(x, z, t) � 0.
Fluid porous: U∗1 � U∗1(x, z, t) � 0, V∗1 � V∗1(x, z, t),
and W∗1 � W∗1(x, z, t) � 0, and the nonvanishing
equations of motion for solid and fluid saturated po-
rous medium are
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respectively. Using constitutive relationship of stress-strain
in (6) and (7), we obtain
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and ρ12V1 + ρ22V∗1 � D′′; hence, V∗1 � (D′′ − ρ12V1)/ρ22, ρ
� ρ11 − (ρ212/ρ22), and (z2/zt2)(ρ11V1 + ρ12V∗1 ) � ρ(z2V1
/zt2). )e harmonic solution of (8) is considered as

V1(x, z, t) � ϕ(z)e
ik(x− ct)

, (10)

where ϕ(z) is stable function of z, eik(x− ct) is temporary
function of x and time domain t, k is the wavenumber, c is
the phase velocity, and i �
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, β1 � (N/L), β2 � (P/2L),
c21 � (N/ρM1), k is the wavenumber, and d1 represents the
porosity of incompressible porous medium. )e porosity of
the medium may be restricted as follows:

(i) d1⟶ 1, when the layer is a nonporous solid.
(ii) d1⟶ 0, when the layer is fluid.
(iii) 0<d1 < 1, when the layer is poro-elastic. )e fun-

damental solution of (11) is obtained as

ϕ(z) � A1 cos S1z + A2 sin S1z. (12)

)e displacement V1(x, z, t) in saturated solid porous
medium is obtained as

V1(x, z, t) � A1 cos S1z(  + A2 sin S1z( ( e
ik(x− ct)

, (13)

where A1 and A2 are arbitrary constants.

4. Displacement Equation of the Exponentially
Varying Orthotropic Medium

)e piezoelectric materials and fiber-reinforced composites are
orthotropic in nature. Orthotropic materials have three mu-
tually orthogonal planes of symmetry. Properties of material
are independent of direction; such materials require 9 elastic
constants in their constitutive matrices. )e stress-strain re-
lation for heterogeneous orthotropic material is given as
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where S
M2
11 , S

M2
22 , and S

M2
33 are normal stresses, M2 stands for

orthotropic medium, T23, T13, and T12 are shear stresses, ε11,
ε22, and ε33 are normal strains, c23, c13, and c12 are shear
strain, and Mij are elastic constants of orthotropic medium.
)e relation between Young’s moduli (Ej, j � 1, 2, 3) and
Poisson’s ratios (]ij, i, j � 1, 2, 3) is ]ij/Ei � ]ji/Ej, i, j �

1, 2, 3. Hence, the elastic constants Mij can be presented in
terms of independent elastic constants as
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M44 � G23, M55 � G13, M66 � G12, (21)

where Gij, i, j � 1, 2, 3, are shear moduli of orthotropic
medium.

)e differential forms of the governing equations of
motion for orthotropic materials are
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Using constitutive relations (14) and standard Love wave
propagation conditions in the governing equations of mo-
tion (22a)–(22c), we obtain
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)e nonvanishing displacement of orthotropic medium
will occur along y− direction only; i.e., U2 � U2(x, z, t) � 0,
V2 � V2(x, z, t), and W2 � W2(x, z, t) � 0. Hence, the
displacement along y-direction is the general solution of
(23b).

)e standard form of the solution of the harmonic wave
is assumed as

V2(x, z, t) � ϕ(z)e
ik(x− ct)

, (24)

and using the above relation in (23b), we have
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)e bounded displacement (V2(x, z, t)) in the semi-
infinite medium may be obtained by assuming A4 � 0 when
z⟶ 0 so that

V2(x, z, t) � A3 exp
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2
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2
⎛⎜⎜⎝ ⎞⎟⎟⎠z.

(29)

)e complete displacement in exponentially varying
orthotropic semi-infinite medium is obtained in (20).

5. Continuity Conditions for Model-I
and Model-II

)e surface of saturated porous medium (M-I) is assumed as
irregular rigid mountain surface in Model-I and soft ir-
regular mountain surface in Model-II, and the continuity
equations are as follows.
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5.1. Continuity at the Surface z � λ1(x) − H.
(1) Model-I: due to high rigidity of the surface, the dis-

placement of solid porous medium is vanishing at
z � λ1(x) − H; i.e., V1(x, z, t) � 0 at z � λ1(x) − H

(2) Model-II: in this case, the surface of saturated porous
medium is assumed as soft irregular mountain
surface; i.e., S

M1
23 − λ1′S

M1
12 � 0 at z � λ1(x) − H

5.2. Continuity at the Interface z � 0. )e continuity equa-
tions at the contact interface of M-I and M-II for both
models are

(1) )e continuity of the stress components at the
contact interface of M-I andM-II requires S

M1
23 � S

M2
23

at z � 0
(2) )e continuity of the displacement of M-I and M-II

requires V1(x, z, t) � V2(x, z, t) at z � 0

6. Dispersion Relation

6.1. Phase Velocity and Displacement Relation for Model-I.
Using continuity conditions of Model-I in displacement
equations (13) and (29), we obtain the following phase
velocity equations for Model-I:

cos S1 λ1 − H( A1 + sin S1 λ1 − H( A2 � 0, (30a)

LS1A2 + M44S2A3 � 0, (30b)

A1 − A3 � 0. (30c)

)e generalized dispersion relation of Love wave under
rigid mountain surfaces may be obtained by eliminating
arbitrary constants A1, A2, and A3 from (30a)–(30c) as

cos S1 λ1 − H(  sin S1 λ1 − H(  0

0 LS1 M44S2

1 0 − 1





� 0. (31)

)e generalized nondimensional form of the dispersion
relation in rigid mountain surface may be obtained as

cot kH
a

H
 cos bH

x

H
   − kH 

���������������

β1d1
c
2

c
2
1

−
1 − β2

d1
 




�
M44

L

− (α/2k) −
�������������������������
(α/2k)

2
− c

2/c22  + M66/M44( 



������������������������
β1d1 c

2/c21  − 1 − β2( /d1(  

 .

(32)

6.2. Classical Dispersion Relation for Model-I

6.2.1. Case-I. Suppose the surface of the saturated porous
medium is plain, i.e., λ1(x) � 0 and z � − H. In this case, the
generalized form of the dispersion relation may be reduced
to

cot − kH

���������������

β1d1
c
2

c
2
1

−
1 − β2

d1
 




⎛⎜⎜⎜⎜⎜⎜⎜⎝
⎞⎟⎟⎟⎟⎟⎟⎟⎠ �

M44

L

− (α/2k) −
�������������������������
(α/2k)

2
− c

2/c22  + M66/M44( 



����������������������
β1d1 c

2/c21  − 1 − β2/d1(  

 . (33)

6.2.2. Case-II. If the superficial layer is initially a stress-free,
homogeneous, isotropic, and nonporous type material, i.e.,

d1 � 1, N � L � μ1, and (P/2L) � 0. )e generalized dis-
persion may be reduced to

cot kH

��������

c
2

c
2
1

− 1 




⎛⎜⎜⎜⎜⎜⎜⎜⎝
⎞⎟⎟⎟⎟⎟⎟⎟⎠ �

M44

μ1

(α/2k) +
�������������������������
(α/2k)

2
− c

2/c22  + M66/M44( 



�����������
c
2/c21  − 1 

 . (34)
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6.2.3. Case-III. If the semi-infinite medium is a homoge-
neous, isotropic-type material, i.e., M44 � M66 � μ2 and
α � 0, the generalized dispersion may reduce to classical
dispersion relation of Love wave [1]:

cot kH

��������

c
2

c
2
1

− 1 




⎛⎜⎜⎜⎜⎜⎜⎜⎝
⎞⎟⎟⎟⎟⎟⎟⎟⎠ �

μ2
μ1

���������
1 − c

2/c22 



���������
c
2/c21  − 1

 . (35)

6.3. Phase Velocity and Displacement Relation for Model-II.
)e phase velocity equations of Model-II are obtained as

− LS1 sin S1 λ1 − H(   + ikN
dλ1
dz

cos S1 λ1 − H(   A1,

+ LS1 cos S1 λ1 − H(   − ikN
dλ1
dz

sin S1 λ1 − H(   A2 � 0,

(36a)

LS1A2 + M44S2A3 � 0, (36b)

A1 − A3 � 0. (36c)

)e generalized dispersion relation of Love wave under
soft mountain surfaces may be obtained by eliminating
arbitrary constants A1, A2, and A3 from (36a)–(36c) as

a11 a12 0

0 LS1 M44S2

1 0 − 1





� 0, (37)

where a11 � − (LS1 sin S1(λ1 − H)  + ikN(dλ1/dz)cos S1

(λ1 − H)}) and a12 � (LS1 cos S1 (λ1 − H)} − ikN(dλ1 /dz)

sin S1(λ1 − H) ).
)e complex form of the generalized dispersion relation

of Love wave under soft mountain surfaces is obtained as

L
2
S
2
1 sin S1 λ1 − H(   + LS1M44S2 cos S1 λ1 − H(   

+ i LNS1
dλ1
dz

cos S1 λ1 − H(   − M44NS2
dλ1
dz

sin S1 λ1 − H(    � 0.

(38)

)e dispersion relation of Love wave propagation under
soft mountain surface may be obtained by equating real part
of (28) as

− L
2
S
2
1 sin S1 H − λ1(   + LS1M44S2 cos S1 H − λ1(    � 0,

(39)

and the generalized form is

tan kH(1 − (a/H))cos(bH(x/H)))
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6.4. Classical Dispersion Relation for Model-II

6.4.1. Case-I. Suppose the surface of the saturated porous
medium is a plain surface (regular surface), i.e., λ1(x) � 0

and z � − H. In this case, the generalized form of the dis-
persion may be obtained as

tan kH

���������������
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 . (41)

6.4.2. Case-II. If the superficial layer is initially a stress-free,
homogeneous, isotropic, and nonporous-type material, i.e.,

d1 � 1, N � L � μ1, and P/2L � 0, the generalized dispersion
may be reduced to the following form:
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cot kH
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6.4.3. Case-III. If the semi-infinite medium is a homoge-
neous, isotropic-type material, i.e., M44 � M66 � μ2 and
α � 0, the generalized dispersion relation is reduced to
classical dispersion relation of Love wave [1]:

tan kH

��������

c
2

c
2
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− 1 
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 . (43)

7. Numerical Computations and Discussion

)e numerical values [4] of the elastic constants are dem-
onstrated in Tables 1 and 2.

In this paper, the dispersion relation of the Love wave
has been derived analytically for both models. )e obtained
dispersion relation is well-matched with the standard dis-
persion relation of the Love wave.

)e following conclusions can be drawn from the pre-
sented parametric study.

Figures 2 and 3 reflect the effect of initial stress (P/2L) on
the phase velocity of the Love wave under the rigid mountain
surface and soft mountain surface, respectively. It has been
noticed that the phase velocity decreases in both cases as

(P/2L) increases. )e impact of (P/2L) on phase velocity
(c2/c21) is visible for the wavenumbers kH � 1.2 to 1.9 in case
of rigid mountain surface, as shown in Figure 2, but the
impact of the initial stress is visible for the large range of the
wavenumber (kH � 1.8 to 2.8) under the soft mountain
surface, as mentioned in Figure 3. Hence, the effect of rigid
and soft mountain surface is considerable during Love wave
propagation in Earth medium.

Figures 4 and 5 demonstrate the effect of rigid and soft
irregular mountain surfaces on the phase velocity of Love
wave. )e phase velocity of the Love wave decreases as the
amplitude of the irregularity increases. It can be seen that the
effect of the irregular surfaces on the phase velocity remains
the same for both models, but the rigidity of the mountain
surface compressed the effect for small range of the wave-
number (kH).

Figures 6 and 7 depict the influence of heterogeneity of
the orthotropic medium on the phase velocity of Love
wave propagation under rigid and soft mountain surfaces,
respectively. It is noticed that the phase velocity of the
wave decreases as the heterogeneity (α/k � .1, .5, .9) of the
materials increases for Model-I. However, the phase ve-
locity of the wave increases as the heterogeneity (α/k �

.1, .5, .9) of the medium increases for Model-II. It has been

Table 1: General data of parameters for graphical results in mountain surface.

Parameter Figure 2 Figure 3 Figure 4 Figure 5 Figure 6 Figure 7 Figure 8 Figure 9
Initial stress P/2L — 0.2 0.2 0.2 — 0.2 0.2 0.2
Porosity (d1) 0.7 0.7 0.7 — 0.7 0.7 0.7 —
Heterogeneity (α/k) 0.2 0.2 — 0.2 0.2 0.2 — 0.2
Velocity (c2/c22) 0.1 0.1 0.1 0.1 0.1 0.1 0.1 0.1
x/H 0.10 — 0.10 0.10 0.10 — 0.10 0.10
bH 1.20 — 1.20 1.20 0.0 — 1.20 1.20
a/H 0.02 0.02 0.02 0.02 0.02 0.02 0.02 0.02

Table 2: General data for the proposed Earth model.

Materials Elastic constant Value

Porous

Rigidities N � 0.2774 × 1010N/m2

Density L � 0.1387 × 1010N/m2

Density ρ11 � 1.926137 × 103kg/m3

Porosity ρ22 � 0.215337 × 103kg/m3

Orthotropic

Rigidities M66 � 3.99 × 1010N/m2

M44 � 5.82 × 1010N/m2

Density ρM2 � 1.6 × 103kg/m2

Young’s moduli
E1 � 33.83GPa
E2 � 47.64GPa,

E3 � 49.09GPa

Shear moduli
G12 � 15.8GPa
G13 � 16.2GPa
G23 � 19.4GPa

Poisson’s ratio
v12 � 0.11GPa
v13 � 0.05GPa
v23 � 0.21GPa
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noticed that the rigidity of the mountains vomits the effect
of heterogeneity on the phase velocity of Love wave.
Influence of the irregularity is visible for the small range of
the wavenumber under rigid mountain surface, as dem-
onstrated in Figure 6. However, it is visible for large range
of the wavenumber in the case of soft mountain surface, as
shown in Figure 7.

Figures 8 and 9 reflect the effect of porosity of the saturated
porous medium on the phase velocity of the Love wave for
Model-I and Model-II, respectively. Generally, the porosity of
the medium decreases the phase velocity of the Love wave in
both models. )e influence of the porosity is visible for small
wavenumbers under Model-I, but it is visible for large range of
wavenumber under Model-II.
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Figure 2: Model-II: medium of the propagation under soft mountain surface.
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Figure 3: Medium of the Love wave propagation.
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Figure 4: Model-I: effect of the initial stress (P/2L) under rigid
mountain surface.
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Figure 5: Model-II: effect of the initial stress (P/2L) under soft
mountain surface.
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Figure 7: Model-II: effect of the irregularity parameters (x/H) and
(bH) under soft mountain surface.
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Figure 6: Model-I: effect of the irregularity parameters (x/H) and
(bH) under rigid mountain surface.
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8. Conclusions

)e present study exposes the effect of rigid (Model-I) and
soft (Model-II) mountain surfaces on the phase velocity of
the Love wave propagation. )e parametric effects on the
phase velocity can be concluded as follows:

(1) )e phase velocity of the Love wave decreases in the
presence of initial stress (P/2L). It has been noticed
that the effect of initial stress is visible in two dif-
ferent ranges of the frequency in two different
models, as shown in Figures 2 and 3.

(2) )e irregular surface (mountain surface) of the su-
perficial layer decreases the phase velocity in both

rigid (Model-I) and soft (Model-II) mountain sur-
faces as demonstrated in Figures 4 and 5.

(3) It has been observed that the heterogeneity of the
half-space affects the phase velocity in both models.
)e phase velocity decreases as the value of α/k
increases. )e moderate effect of the heterogeneity
on the phase velocity has been recorded in both cases
due to irregular surface, as depicted in Figures 6 and
7.

(4) )e significant effect of the porosity of the fluid
saturated porous medium on the phase velocity has
been recorded in Figures 8 and 9. )e phase velocity
decreases as the porosity (d1) of the medium
increases.

It has been observed that the parametric effects on the
phase velocity of Love wave remains constant in both cases.
However, the different ranges of the frequency are recorded
for two different models.
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