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Inthis paper, Lovewavesin aheterogeneousorthotropic layer under changeableinitia stressover agravitating porous half-
space have been investigated. The dispersion equation of Love waves has been deducted in aclosed form by means of the
method of variable separation. Thefrequency equation showsthat heterogeneity, initial stress, ratio of directional rigidities
as well as gravity and porosity of the porous half-space have notable effect on the propagation of Love waves. The
velocity of Love waves has been computed for several cases. It has also been observed that for ahomogeneous orthotropic
layer over ahomogeneous orthotropic half-space, the velocity equation obtained isin agreement with the corresponding

result.
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Introduction

Since the structure of the Earth’s interior cannot be
studied directly, Earth scientists use seismic wavesto
study the deeper layers of the Earth. Most of the
information on the constitution of the Earth’s interior
has been obtained from studies of seismic body waves.
Most hypotheses about the interna structure of the
Earth can be developed by studying seismic waves
that travel through the Earth and are measured at
seismic stations.

There are several types of seismic waves and
they all movein different ways. Oneof theseissurface
wave which can only move along the surface of the
planet like ripples on water. The study of surface
wavesina haf-space isimportant duetoitspossible
applications in geophysical prospecting and in
understanding the cause and damage due to
earthquake. Surface waves carry the greater amount
of energy from shallow shocks and are the primary
cause of destruction that can result from earthquakes.
Quite a good amount of information about the
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propagation of seismic waves in layered media is
contained in the well-known book by Ewinget al.
(1957). A large number of papers has been published
in different journals since this book was published.
Propagation of Love waves in homogeneous
micropolar isotropic el astic mediaconsisting of alayer
of finitethicknesslying over a semi-infinitemediahas
been considered by Midya (2004). Mannaet al. (2013)
showed that the phase velocities decrease with the
increase of inhomogeneity parameters.

Thedevelopment of initial stressinthemedium
isdueto many reasons, for examplethe difference of
temperature, process of quenching, gravity variation,
creep, differential external forces, etc. These stresses
have significant influence on the elastic waves
produced by earthquake explosions or impacts. The
Earth may be assumed aselastic solid layered medium
under highinitial stress. It istherefore of muchinterest
to study the influences of these stresses on the
propagation of Love waves. Dey and Dutta (1992)
discussed torsional wave propagation in aninitially
stressed cylinder. Abd-Alla and Ahmed (1999)
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showed the effect of non-homogeneity of the
orthotropic media as well as the changeable initial
stress on the propagation of Love waves. Ahmed
and Abo-Dahab (2010) investigated Love waves in
an orthotropic Granular layer under initial stress
overlying a semi-infinite Granular medium. Abd-
Allaet al. (2013a) studied Love waves in a non-
homogeneousorthotropic magneto-elastic layer under
initial stressoverlyinga semi-infinite medium. Gupta
et al. (2013a) attempted to show the effect of initial
stress on the propagation of Love wave when upper
boundary planeiscompletely free surface. Kundu et
al. (2014a) observed the influence of fibre-
reinforced parameters and initial stress on phase
velocity of Love waves.

Recently, the study of wave propagation in
porous medium has gained prime interest. The
propagation of Lovewavein aheterogeneous medium
over a semi-infinite porous medium has great
importancein earthquake engineering and seismology
on account of the occurrence of porosity and
heterogeneity in the crust of the Earth asthe Earthis
supposed to be made up of different layers. Naturally
occurring mediais often porous and is liquid filled.
The size of pores is assumed to be small and
macroscopically speaking, their averagedistribution
isuniform. Various problemsof wavesand vibrations
based on these theories of elasticity have been
attempted by the researchers and appeared in the
open literature. Chattopadhyay and De (1983) studied
Love type waves in a porous layer with irregular
interface. Longitudinal and shear waves in void
medi um has been discussed by Dey and Gupta (1987).
Propagation of Lovewaveinaninitially stressed fluid-
saturated porous layer with an irregular boundary
sandwiched between two isotropic half-spaces was
studied by Chattarg et al. (2013b) and it was observed
that phase vel ocity decreaseswith anincreaseinthe
dimensionless wave number for afixed value of the
parameter of irregularity. Gupta et al. (2013b) used
an analytical approach to investigate Love wave
propagation in an anisotropic porous layer under the
effect of rigid boundary and showed the effect of
porosity, anisotropy, non-homogeneity andinitial stress
on the phase velocity of Love wave. Kundu et al.
(2013) found that the phase velocity of Love waves

is considerably influenced by rigidity, porosity and
anisotropy of the porous layer, inhomogeneity of the
half-space and prestressing present in the media, the
layer and the half-space. Theexistence of Lovewave
propagationinaninitialy stressed homogeneouslayer
over a porous half-space with irregular boundary
surface was investigated by Kundu et al. (2014b).

The Earth isagravitating medium. Presence of
gravity field effectsthe propagation of seismic waves.
Theaccel eration dueto gravity hasagreat importance
in analyzing the dynamics and static problems of the
Earth. Dey et al. (1998) introduced the constitutive
equation for the propagation of torsional surfacewaves
in dry sandy medium under gravity. Ghorai et al.
(2010) considered a mathematical model for the
propagation of Lovewavesina fluid-saturated porous
layer under a rigid boundary and lying over an
elastic half-space under gravity. Abd-Allat al.
(2012) established a mathematical expression about
the propagation of Rayleigh waves in a rotating
orthotropic material elastic half-space under initial
stress and gravity. Chattaraj and Samal (2013a)
established that the transverse and longitudinal rigidity
of fibre-reinforced material, gravity and porosity of
the half-space have significant effect on the
propagation of Lovewaves. Abd-Allaet al. (2013b)
showed the effect of gravity, anisotropy and
parameters for fibre-reinforcement of the material
medium on surface waves.

The propagation of elastic wavesin orthotropic
media is fundamentally different from their
propagation inisotropic media. So the study of surface
waves in orthotropic layered media has become of
primeinterest to seismologist and geophysicist. The
study of generations and propagation of waves in
layered orthotropic media with various geometrical
configurations is highly important in Geophysics,
Seismology, Acoustics and Electromagnetism.
However, no attempt has been made to study the
propagation of Love wave in a heterogeneous
orthotropic layer under changeableinitial stressover
aporous half-space under gravity.

In the present paper, the heterogeneity of the
layeristakenas,P=Py(1+sina2), r =r,(1+sina 2),
Q =a(l+snaz) wherePisinitia stress, r isdensity,
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Q ae shear moduli & isaconstant having dimension
that is inverse of length. It is observed that Love
waves exist in the assumed media. Using variable
separable method, the dispersion equation has been
obtained in a closed form and the results have been
discussed. The study reveals that the heterogeneity
aswell astheinitial stress, porosity and gravity have
remarkabl e effect on the propagation of Love waves.

Satement of the Problem

Consider aheterogeneous orthotropic layer of finite
thickness H over an anisotropic porous half-
space under gravity under initial stres?. We assume
the upper half-space of the orthotropic layer is free
and horizontal. The z-axis istaken verticaly downward
inthe porous half-space and thex-axis isconsidered
parallel to the layer in the direction of wave
propagation. The origin is taken at a depth H below
the upper surface of orthotropic layer. Geometrical
picture of the problemisshowninFig. 1.

z=-H

: I Heterogeneaus | P = Rl +sinaz)|
p=plesinez)d &
5> S, Layer O =a(l+ sintzz}‘:\_ "

l s

=0

< Orthotropic

Porous Half-Space

% under Gravity
v

Fig. 1: Geometry of the problem

Thefollowing variationsininitial stress, density
and shear moduli in the layer are taken into account:

P=R@+sna 2),
p = py(d+sina 2),
Q =4a(1+sna 2),

2.1)

Where, Pisinitial stress, o isdengity, Q areshear
moduli, @ isaconstant having dimensionthat isinverse
of length. Here P,, 0, a are the values of P, o and
Q az=0.

Solution for Heterogeneous Orthotropic Layer

Thedynamical equations of motion inthe absence of
body force under initial stress(o,, =-P) are

90y , 06, 00y |, ow, oW, | _ pazu
oxX dy oz dy 0z ot?’
001, , 90, 905 P(awzjz pa_zv

X 9dy 0z oX ot?’

003, 005, 905 aw, :p82W

ox 9y 0z ox ot?’

(3.1)

Where, 0; (i,j=1,2,3) aretheincremental stress
components; u, v, w are the components of the
displacement vector along X, y, z directions
respectively; w,, W, W, are the angular displacement

vectorsgiven by

MR TR
“2lay o9z) ¥ 2loz ox)
w = L[9v_du
£ 2(ox oy

There ations between the strain and i ncremental
stress components are:

(3.2)

0, =B, + Blzeyy + Bl3ezz’
01 = b,6 T+ Bzzeyy +Bye,,
0, =Bye,+ BSZeyy +By€,,

G, = 2Q3exy’ (3.3)
O, = 2Qleyz,
05 = 2Q,8,,

Where, Bij are the incremental normal €lastic
coefficientsand Q, are the shear moduli.

For the propagation of Lovewavesa ongx-axis,

we have
u=0,w=0,v=v(x, z1t) (3.9

The strain-displacement relationsare
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1o v) | _1fov, ow
2\ oy x ) %72l 5z ay )’

o (au N aw)
o 9z ox (3.5

Using the relationships (3.2), (3.3), (3.4) and
(3.5), the equation of motion given by (3.1) becomes

ng (Qa )82V+3Q3 ov

oxX*  OX oX
9Qav_ oV
e P (36)

For a wave propagation along x-direction, we
may assume

V= V(Z)e' k(X—Ct), (37)
where kiswave number, w(=kc) isangular frequency,

cisthe speed of smpleharmonic waves of wavelength

2n
« travelling forward.

Equation (3.6) with the help of equation (3.7)
becomes
dv an dv

0Q
+ik—LV
Q z2 0z dz ox

2 2 P
+k (pc +E—Q3jv=0 (3.8)

Now using thetransformations (2.1), theabove
equation changesto

dVv e cos(at 2) dV.
dz*> 1+sin(o z) dz

¢, h-2
G 28,

)V =0, (39

/31
where &G = p_ is the shear wave velocity in the
0

upper heterogeneous orthotropic layer. On substituting
?(2)
V() =———— . . L
@ f+sin(o 2) into equation (3.9) toeliminate

\/
the iz term we get,

2

de

= +mfp =0,

(3.10)

2 2
o c- P -2a,
m =k?| —+—5+-2—2=2
Where (4'(2 C12 2a1 J
Thesolutionof (3.10) is
&(2) =A, cos(mz) + A, sin(mz),
where A, and A, are arbitrary constants.

Hence the displacement component in the upper
heterogeneous orthotropic layer is

_ A, cog(mz) +A,sin(mz) k)

J1+sin(o 2)

Solution for Porous Half-Space

(3.12)

If (u,v,w) and (U,V' W) are the
displacements of solid and liquid parts of a porous
aggregate respectively, then for the propagation of
Lovewave along x axisis given by

u=0w =0,v =Vv'(x,z1)
(4.1)

U =0,W =0,V =V’(X,21)
Dynamical equation of motion for anisotropic

porous half-space under gravity in the absence of body
forceis(Biot, 1965).

ot 2, 0Ty oW,
-d ’ 23
8X 0z oW, - 0
/, aW 2 / /7
+d gZa—;Z = ?(pn\/ + plZV )’ (4.2)

and
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ot 0°

a_y = ?(pﬁv, + pzzvl) 4.3

where 7, J. and 7 areincremental stress components of
solid and stressinliquid respectively; (u’,v’,w’) are
components of the displacement vector of the solid;
(U",V’,W") are components of the displacement

vector of the liquid; and VM/J are the angular

components defined as

W= LV, LoV
2o 20x’ ® 20z @4
The stress-displacement relations are
oV’ oV’
T,=N X’ T = 9z (4.5)

where N and L are shear moduli of anisotropic half-
space along x and z directions respectively.

Under the assumption that there is no relative
motion between liquid and solid in porous structure,
the mass coefficients o, ,, 0., and o, are related to

thedensities p” , 0 and o, of thesolid-liquid aggregete,
solid and liquid respectively (Biot, 1956) by
put P, =0-f)pg,
Pt Pz = fpy,
p’+p.+ Flog—po),
where fis porosity of half-space.
These mass coefficientsal so obey thefollowing
inequalities
0,>0, p,>0, p,<0, puP,—p°,>0.
Eliminating the displacement component \/’

from equations (4.2) and (4.3) we get,

0Ty , 9Ty oV

—d’ —d’ =
oxX 0z gw;, - d'gz 0z
2.,/
+ d’gz% =d’ IV (4.6)

ox ot?’

where

2

P 1
P2

d’ = P~

Now using the relations (4.4) and (4.5) in
equation (4.6), one gets

’ 2\, ’ 2.,/
(N_dgz)a\g +(L_dgz)8\2
2 )ox 2 )oz

7, ’ 2\,
d’g ov _d,av

2 oz Yo 4D

Again we consider the harmonic solution of
equation (4.7) of theform

V' =V (z)e**® (4.8)

where V(z) isthe sol ution of

dvV__ Gk dv_,
2
dz 2(1_ Gdkz) dz

2
(1_cde) o
L 2 c?,
V=0
L Gd (49)
2

/ L
In the above, C; = ? is the shear wave

’

velocity in the porous half-space; G = ka is the
. . d= d_/ Y 212

Biot’s gravity parameter; 9=— = Vu ,
P Y2

— pll _ p12 _ p22

where Yn—?, le—?’ Yzz_? are the

non-dimensionless parametersfor thematerial of the
porous half-space as obtained by Biot.
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V() = v (2)
/1_ GdKz o eguation
2

dv
(4.9) to eliminate theterm —— we obtain,

Substituting

dz
(N B Gdkz) B dc?
d2\|J LK G?%d? B L 2 CZ2
dz? 2 Gdkz
V4 16(1— Gdkz) 1-
2 2
v =0 (4.10)

Using v (z) =g(m) in the above equation

_ i(l_ %j
where N = Gd 5 one gets

d*g 1 1
+H -+ —
dn? 4 dn?

1 NY1 c?
R=—11-— |—+—}.
where G{( L)d sz}

The solution of equation (4.11) satisfying the
boundary condition v -0 as z— «, i.e.,
gMm) — 0 asm — —e may be taken as

g(ﬂ) = A3W—R,o(_n)

where W_.,(—)is the Whittaker function
(Whittaker and Watson, 1990).

R
+—19=0,
- } g (4.12)

Expanding the Whittaker function up to linear
terms, we get the displacement for Love wavein the
lower porous half-space as

1
-R 2 Gdkz -R--
alg] T

(4.12)

Boundary Conditions

Thefollowing boundary conditions must be satisfied:
(i) At the free surface z= —H, the stressis vanishing
so that

ov
%5E=0mz:—H (5.1)

(i) The continuity of the displacement
component requires

v=Vv az=0 (5.2

(iii) At theinterface z=0, the continuity of stress
component requiresthat

@_La\/
alaz_ 0z

az=0 (5.3)

Using equations (3.11) and (4.12) in the above
boundary conditions, the following equations are
obtained

: o cos(ae H) cos(mH)
A{msmmH%_ 2(1-sin(o H)) }
o cos(oe H) cos(mH) |
+A {mcos(mH) + 2(1—sin(oc H)) } =0,
(5.4)
A =AS, (5.5)
_e Al LES
A( 2)+AAmW—A3(aLj, (5.6)
Where,
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Hlff(m;jz}{‘f(R+i)_l}+stdz(R+iﬂ

Eliminating the arbitrary constants A, A, and A, from the above three equations we get

{(aj cos(o H) (Lsz+aﬂ\/(aj2+cz+po—2a3
2 2 p_ 2k J1-sin(@ H) a Sk 2k 2k ) ¢ 2a,
tan[kH\/(&j +C—2+PO 2a3] = 2 5 ! .
k) & 2a (a) ¢ P -2a, (a) cos(a H) (Ls2 a)
— |t — || — =+ —
2k ¢y 28, 2k J1-sin(e H) \ a; Sk 2k
(5.7)

Where,

szz( 1Y
R+)
S _Gg 1), 8 L2

k 2 2 2"
3 1+Gd(R+1j
4 2

Equation (5.7) gives the phase velocity of Love wave in a heterogeneous orthotropic layer under initial
stress over a porous half-space under gravity.

Particular Cases

If the lower half-space is non-porous, i.e., f — 0, then p,— p” which implies y,, +y,, =1 and

2

Y 1

22

Y, +Y,, —0andso d=vy, — -1

Againif f —1,then p;, — p’ and the half-space becomes fluid. Inthiscase d — 0.

Thereforefor anon-porous solid d =1, for fluid d = 0 and for porous solid filled with liquid0 < d < 1.

Casel: Intheabsenceof initia stressinthelayer, i.e., when P, = 0, the dispersion equation (5.7) reduces

(a) coseH) (LS o (a)2+02_
2k )1-sin@ H) (& Sk 2k 2k) 2

i (aj2+cz_ae+(ajws(w(L%+aJ 6D

2) A a \2kJ1-sin@H)|a Sk 2k

to

o[

2 2
tan!kH\/(ij +C—2—§
2k c, a

Thisisthe dispersion equation of Love wavein aheterogeneous orthotropic layer in the absence of initial
stress over aporous half-space under gravity.
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Casell: If the upper layer isisotropic and freefrominitial stress, i.e., & = a; = U, P,=0thedispersion

equation of Love wave becomes
(uj cosaH) (LS o (06)2+<>2_1
2k J1-sin@ H) |\ w, Sk 2k 2k )

tan!kH (%) +§1}— PR
¢’ (oc)_l_c_l_l_(ocj cos(o. H) (L%_l_ocj

2

%) 2k J1-sin(o H) | u, Sk 2k

Caselll: When o — 0, i.e., the upper layer is homogeneous, equation (5.7) takes the form

LS
2 —
tan| kH C—2+R’ 28, =— 3 Sk ,
c, 23, \/CZ_I_PO—Zag
¢t 2a

which is the dispersion equation of Love wave in a homogeneous orthotropic layer under initial stress over a
porous half-space under gravity.
CaselV: When G =0, i.e, the half-space isfree from gravity, the dispersion equation changesinto

2 2
H“jW—(Lg+“ﬂ\/(“) R
¢ P-2a, B 2k J1-sin(a H) \ & 2k 2k c 2a1 |

2
tan| kH (ij +—+ = R
k) ¢ 2a (ocj +c+PO—2a3+(ocj cos(c H) (L%+aj
&

%) 2a, 2k J1-sin(o H) 2k

1 N ¢
Where 83 :E{(l—T'F dCTJ}—l

2

CaseV: WhenG=0andd — 1, i.e, thelower half-space is non-porous and free from gravity, equation

(5.7) becomes
coso H) (L 2 2 p_o2
(2)en (s [o] 2 5
c2+Po—2a3 ) 2k J1-sin(a H) |\ a 2k 2k c, 2al

2
tan kH\/(—) +— = 7
k) ¢ 2y (oc)+c+l30—2a3+(oc) cos(o. H) (LS+OLJ

k) A 2a  \2k)i-sinH)la 4 2k
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CaseVI: If the half-space is non-porous, isotropic (i.& = L = u, ) andfreefrom gravity, thedispersion

equation of Love wave reducesinto

a ) c?
KH,[| — | +—=+
2k c

R~ 23
28y

COS(OLH)_{MZ(_H

tan

1c
2
2c¢5,

3
2k J1-sin(a H) | &

1

|

ST

R — 23
28

oY) ¢ P-2a (o) cosaH)
2) T T men@ )
1 a 2k )1-sin(a H)

CaseVIIl: If ¢—0, Q=a,=u,, P0=0,de
IL,N=L=u,G=0, i.e., the upper layer is
homogeneous, isotropic and free from initial stress
and the layer is non-porous, isotropic and free from
gravity, the dispersion equation (5.7) takesthe form

whichisthewell-known classical result of Lovewave
(Love, 1927) inan orthotropic homogeneous|ayer over
a homogeneous isotropic half-space and hence
validating the sol ution of the problem discussed.

Numerical Results and Discussion

Taking a particular model, the propagation of Love
waves in a heterogeneous orthotropic layer under
changeableinitia stressover agravitating poroushalf-
space is discussed. In order to show the effect of
o -_2 N L ¢ .

oK' 2a3—F{,’ L'al'cz’dandB'Ots
gravity parameter G on the propagation of Love

wave, the curves have been plotted for thedispersion

2
a 2¢, ) 2K

equation (5.7). In al the figures, curves have been
plotted with vertical axis as dimensionless phase
velocity é against horizontal axisasdimensionless
wave number kH. It has been noticed that the phase
velocity decreasesrapidly for theincreasing value of
wave number in each of the figures under the

considered values of various parameters. Theresults

are presented in Figs. 2to 8.

Table 1: Values of dimensionless parameters selected for
various plots of the dispersion equation

Fig.2 Fig.3 Fig.4 Fig.5 Fig.6 Fig.7 Fig.8
- 0.2 0.2 0.2 02 02 0.2
ok . . . . . .
| 14 14 14 14 14 14
G
(T 075 0.75 075 075 075 0.75
2
N
T 0.6 0.6 0.6 06 06 0.6
L
o 0.2 0.2 0.2 0.2 0.2 0.2
d 0.6 0.6 0.6 0.6 0.6 0.6
G 0.6 0.6 0.6 0.6 06 06
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Fig. 2 shows the effect of heterogeneity

o
parameter e on the propagation of Love waves.

o
Thevalue of E has been considered as 0.0, 0.3, 0.6

and 0.9 for curves 1, 2, 3 and 4 respectively. It is
observed that asthe heterogeneity increases, the phase
velocity of Love wave increases. Here the curves
are merging at asingle point, thereby revealing that

o
even if M varies, phase velocity remains constant

for the same frequency.

Fig. 3 displaystheeffect of initial compression|
on the propagation of L ove wave in a heterogeneous
orthotropiclayer overlying agravitating porous half-
space. The value of | for curves 1, 2, 3 and 4 has
been taken as 1.2, 1.4, 1.6 and 1.8 respectively. We
observe that the effect of initial compressionisvery
prominent on the propagation of Love wave. The
increase of initial compression of the layer can
decrease the magnitude of phase velocity, i.e., the
presence of initial stress of the layer reduces the
velocity. Thecurvesareasolittlefar apart from each
other at lower phase velocity which reveal s that the
parameter | has significant dominancefor high values
of wave number.

Fig. 4 showsthe dispersion curvesfor different
& &
values of c . Thevalue of c for curves1, 2,3and
2 2
4 has been taken as 0.75, 0.80, 0.85 and 0.90
respectively. The figure shows that as the value of

G

o increases, the phase velocity of Love wave
2

decreases. It has also been noticed that prominent

effect of this parameter is visible only at lower
frequency.

, _ _ N

In Fig. 5, the effect of anisotropic factor T

has been shown. For curves 1, 2, 3 and 4 the value of

N
T hasbeentaken as0.5, 0.6, 0.7 and 0.8 respectively.

From this figure it has been observed that as the
N
dimensionlessratio T increases the phase vel ocity

also increases at the same frequency.

Fig. 6 givesthe dispersion curves for different

L
values of ; . Thevalue of thisratio for curves 1, 2,

3 and 4 has been taken as 0.2, 0.3, 0.4 and 0.5
respectively. Thisfigure showsthat thisdimensionless
parameter has remarkabl e effect on the phasevel ocity.
For fixed wave number, phase velocity increaseswith

L
increasing ; It has also been observed that the

velocity graph tendsto merge at higher phasevelocity
and lower frequency.

Fig. 7 showsthe effect of porosity on the phase
velocity. The value of d for curves 1, 2, 3 and 4 has
been taken as 0.0, 0.2, 0.4 and 0.6 respectively. It
shows that as the porosity increases, the phase
velocity of Love waves decreases.

Fig. 8 shows that the effect of gravity on the
propagation of Love waveis also significant. In the
figure, the value of Biot’s gravity parameter G for
curves 1, 2, 3 and 4 has been considered as 0.40,
0.55, 0.70 and 0.85 respectively. As the gravity of
half-spaceincreases, the phase velocity of Lovewaves
decreases.

Conclusions

The present study is helpful to find out the wave
velocity of Lovewavesin aheterogeneousorthotropic
layer under changeableinitial stressover agravitating
porous half-space. Dispersionequation (5.7) for some
specia cases of interest has been derived. When the
layer ishomogeneous, isotropic and free frominitial
stressandthe half-space isalsoisotropic, non-porous
and freefrom gravity, the dispersion equation reduces
intoaclassical result of Lovewave. Phasevelocity is
computed numerically and the effects of variationin

L

G N
~ . . ,ratioof directional rigidities, —, porosity, d,
a G L
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) — A N/A=07
1 w2k=0.6 i e
— 4 w/2k=0.9 H 1.

— —

| .
0 0.05 0.1 015 02 0.25
e

Fig. 2: Dimensionless phase velocity as function of
dimensionless Wavea number of Love waves for

different values of —

03 0.35 04

| . . . .
0 0.05 0.1 0.15 0.2 0.25
kH ——»

0.3 0.35 04

Fig. 5: Dimensionless phase velocity as function of

dimensionless wave number of Love waves for

different values of %

2k
1.8 : L8
1.1=1.2 \I]?“\ —— L. Laz=02
1.7 —i :=:-4 i L7f — 2.1 =03
— 3. =16 AN
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Fig. 8: Dimensionless phase velocity as function of
dimensionless wave number of Love waves for

different values of G

Biot’s gravity parameter, G and heterogeneity

o
parameter, K are shown graphically. For graphical

representation, MATLAB software has been used.
We have observed that

c
(i) Dimensionlessphasevelocity E of Lovewave

increases with the decrease of dimensionless
wave number kH in al the figures.
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