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Abstract: This manuscript is concerned with reflected and refracted elastic waves when transverse waves are incident at the
interface between two fluid-saturated porous solid half-spaces. Perfect and imperfect both types of contact of the interfaces are
discussed. It has observed that for a specific model the behaviour of different reflected, refracted waves and the ratio of their
amplitudes depend on the physical properties of the medium, angle of emergence, the porosity of the fluid, the porosity of fluid
drenched incompressible porous medium and stiffness of imperfect boundary. The computer numerically results for this model
have been presented graphically by taking a particular case of empty porous solid.
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1. Introduction
The reflection and refraction characteristics of seismic waves are significant in predicting the underground
deformations elastic and porous parameters. Bowen [1] applied the mixture theory principles on incompressible
porous media models and developed a theory for determining the pore pressure of each pore fluid and stress
equation for the mixture. Reflection and refraction of seismic waves incident obliquely at the boundary of a
liquid-saturated porous solid has been discussed by Hajra and Mukhopadhayay [2]. In soil mechanics, Boer and
Ethlers [3] historical reviewed the development and foundation of effective stress concept via mixture theory. In
continuation, Boer et al. [4] analyzed the transient wave motion in fluid-saturated porous media and using
Laplace transform technique derived the one-dimensional analytical solution. In a micropolar elastic layer,
Kumar and Gogna [5] investigated the propagation of waves with stretch immersed in an infinite liquid and
frequency equation for different types of vibrations.
One-dimensional transient wave propagation in fluid-saturated incompressible porous media has been studied by
Kumar and Hundal [6] with the relation of discontinuities across the wavefronts and characteristic equation. An
interface linking a micropolar liquid-saturated porous solid and homogenous inviscid liquid half-spaces
refraction and reflection of seismic waves by Kumar and Barak [7]. Based on the theory of invariants, for a
hyperelastic transversely isotropic solid, Ogden and Singh [8] derived the general constitutive equation. In a
poroelastic solid saturated with three-phase viscous fluid, Santos and Gabriela [9] parametrically analyzed the
waves propagation. Barak and Kaliraman [10], investigated the behaviour of elastic waves propagation at the
interface of fluid-saturated incompressible porous solid and micropolar viscoelastic solid with different
boundary conditions.
Recently, Reflection and Transmission of the plane wave at the surface and boundary of an elastic solid of dual
permeability double-porosity materials have been obtained by Kumar et al. [11], [12]. At an imperfect interface,
Barak and Kaliraman [13] studied the reflection and refraction of plane waves separating fluid saturated porous
solid and micropolar elastic solid half-spaces. Barak et al. [14] analyzed the propagation of waves in partially
saturated inhomogeneous soils. Kumar et al. [15] investigated the seismic waves reflection and refraction at the
interface of a partially saturated soils and elastic solid in context of model developed by the Ghasemzadeh and
Abounouri [16]. Keeping the above research in mind, in this manuscript we confine our attention towards
characteristics of amplitude ratios of elastic waves at the perfect and imperfect interface of contact between two
dissimilar porous solid half-spaces saturated with liquid, in which at the interface transverse waves are incident
and amplitude ratios for a mixture of reflected and transmitted waves are computed numerically and depicted
graphically for a specific model to understand the behavior of amplitude ratios that depends upon the angle of
emergence, material properties of the medium, porosity of fluid drenched incompressible porous medium and
stiffness of imperfect boundary.

Constructing the problem
Construct the problem in two-dimensional in which the interface z=0 separates fluid-saturated porous solid

M,[z < 0] and M,[z > 0]

media as shown in figure 2.1. The longitudinal or transverse wave propagates

through the medium My and incidents at the plane z=0 at an angle O with normal to the surface. The angle

Hland 0, be made by the two
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M, _

reflected waves P-wave and S-wave, respectively, with a positive direction of the z-axis in the medium

O and O

Also, and be the angle made by the two transmitted waves P-wave and SV-wave respectively with the

negative direction of z-axis in the medium M , as shown in figure 2.1. Ai, Bl, Aland Blindicated the
amplitude ratios of reflected and refracted waves in the medium My and medium M , respectively.

3.1 Basic Equations and Constitutive Relations for Medium M,
Governing equations for deformed incompressible porous medium drenched in the company of non-viscous fluid
in the non-existence of body forces as discussed by [3] as follows
S, - E.- _
V.(n Us +7 uF)—O (3.11)
S S Sy72 S Spr . .
(ﬂ TH )v(v'us)+ﬂ Vi-n"Vp-p uS+Sv(uF _us)=0 (3.1.2)

n"Vp+ pTle +S,(Ug —Ug ) =0

(3.1.3)

TS =24°E, + 2 (Eg.1)I (3.14)
E, :1(grad Ug + gradTus)

2 (3.1.5)

where, Ui represents the displacement, uivelocity, Ui acceleration, P density; (I - I:’S) F for fluid and S

for solid parts respectively and for incompressible pore fluid p denote effective pore pressure. Also,
S S S

E represents stress and ES the Langrangian strain tensor in the solid segment. A and #  indicate the

s _F
macroscopic Lame's parameters of porous solid and n ,77 the volume fractions satisfying the relation
respectively

s F_
n+n =1 (3.1.6)

The tensor Sv relating the coupled interaction flanked by solid and fluid, in case of isotropic permeability
written as

F Y. FR
5, S,

K" (3.1.7)
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FR
where 7 and KFare fluid's specific weight, and Darcy's permeability coefficient respectively. The

displacement vector Ui (i = F, S for fluid and solid respectively) in two-dimensional problems can be taken as

|y i .
U, _(u ,O,W) where 1=F:S. (3.1.8)
Using equation (3.1.8) in equations (3.1.1) to (3.1.3), the following equations become

S 2,8 F s
(/15 +Iu5)aaix+lusvzus_ns@_psau +SV{8U ou }zo

ox ot? a ot (3.1.9)
S 2...S F S
(/15+u5)a§ +ﬂSV2WS—nS?—pS 86tV\2/ +3v[a\gt —8; }ZO
z z (3.1.10)
2, F F S
P s
X (3.1.11)
2., F F S
nFa—p+pF8V\£ +S, W _ ow =0
oz ot ot ot (3.1.12)
ns{azus +82W5}+UF{52UF +82WFj|_0
oxot  ozot oxot  ozot (3.1.13)
t S t S

Also, % and "z are tangential and normal stresses in solid part respectively may be written as
ou®  ow’ ow®
t° =25 —+ +2u°
OX

oz oz (3.1.14)
S S
o=l
0z OX
(3.1.15)
where
gs_olu®), olw)
OX OX (3.1.16)
and
, 0° ©o°
= F-’-F
X z (3.1.17)

. . . . j j . L . .
In fluid and solid phase, displacement components (i.e.Y andW" ) are associated with dimensional potential

(i.e. ¢Jandl//1)as

. j j _ j j
=2V angwi =90 OV j=F,S
OX 0z 0z OX (3.1.18)
Using equation (3.1.18), equations (3.1.9) to (3.1.13) can be written as
25 1 0% Sy 0¢°
\ T R~2 a2 2 =0
C* at® (424 fptf o 119)
S
¢ =T g°
n (3.1.20)
2.5 F S
1SV — S aatl/lz +Sv{aal//t _ag :|:0
(3.1.21)
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2. F F S
i’ +SV[51// &% =0}

2
ot ot ot (3.1.22)
82 S a S
(" Fo-nsp" f -5, % o
ot ot (3.1.23)
where
2
o | Ffrvou)
S S
n )ZP +(77 )ZPF (3.1.24)
Consider the solutions (3.1.19) to (3.1.23) in the form
(6%, 0% v W, p)=(g5.4% s v, p.Jexpliat) (3.1.25)
where @ represent complex circular frequency.
Using (3.1.25) in equations (3.1.19) to (3.1.23), we obtain
- 5 )
1S
v+ 2 v }515 =0
[ . S . E
_;USVZ +psa)2 _Ia’sv]‘//l =—laS,y, (3.1.27)
[ . Fo. s
__CUZPF 'stv]l//l —iaoS,y,” =0 (3.1.28)
") p+1° pF 0’ +iaS, 4 =0 (3.1.29)
F 77S S
¢1 = __F¢1
n (3.1.30)
Equation (3.1.26) corresponds to a longitudinal wave propagating with veIocityVl, given by
» 1
V" =—
G, (3.1.31)
where
G — { 1 ISy }
| = _

From equation (3.1.27) and (3.1.28), we obtain

2
i

2 (3.1.33)
Equation (3.1.33) for the propagation of transverse wave with veIocityV2 , given by

1
vV, =—

G,
where
G _ pS ISV SV2
N R 1= ple’ +ia)SV)
(3.1.34)

3.2 Constitutive Relations and Basic Equations for M
The governing equations of the deformed medium M, in without body forces obtained by [3] as follows

V.(ﬁsﬁs +n° U, ): 0 (3.2.1)
(75 + 2° M(ViT, )+ 25V - 75V - U + S, (T — 0 )=0 (3.2.2)
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T =2u°Eg +2°(Eg.)I

E, :%(grad U, +gradTUS)
Ui,Ui,ﬁi ,l = F,S

—=S
and for incompressible pore fluid P is effective pore pressure. P and

TS

E Denote stress in solid part and Es is linearized Langrangian strain tensor.
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(3.2.3)
(3.2.4)

(3.2.5)

Symbolize displacement, velocities and acceleration of fluid and solid parts respectively,

P represent densities of solid and fluid.

A and H are macroscopic

=S —F
Lame's parameters of porous solid and " and 7 are volume fractions fulfilling the relation.

(3.2.6)

In isotropic permeability case, tensors S relating coupled interaction between fluid and solid have been

(3.2.7)

i F
where 7 is fluid specific weight, K" is the coefficient of Darcy's permeability. Assuming, displacement

74 =1
specified by
—F\2-FR
K
—FR
vector Ui (I - F’S) as
0 =(T@,0,W) oo i=F.S

(3.2.8)

Using equation (3.2.8) in equations (3.2.1) to (3.2.3), the following equations obtained as

s —s\00° s , s _s0p _souS < |ou" ou’
(ﬂs+ﬂs)§+ﬂsvzus—7786_z—ps = +Sv[ _9
(3.2.9)
75 —5)00° | _s o5 s 0P s OW &
(ﬂ +u )?ﬁu VW® -1 E—p P +Sy| —
(3.2.10)

- 2—F —F —S

X t t t (3.2.11)

= 2 F i F S
ﬁF?+,5F 86\':\; +s‘v{8‘2’t _62’ }:

z t (3.2.12)
_¢|ou® o'wt| _|out otwk
ot T ae T oot T aer |

X (3.2.13)

- S - S
Also, by and L, are tangential and normal stresses in solid part respectively written as
In the fluid and solid phase,

S S S
f£° :?(%+a§; ]+2ﬁS 6(\;\;
(3.2.14)
e s_os[ou” oW’
ZX oz OX
(3.2.15)
where
5 _o®), o)
OX OX (3.2.16)

and
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62 62
2 _
(3.2.17) displacement

gl i N 2
components (i.e. U and W) are associated with dimensional potential (i.e. ¢ and¥ ) as

) e vl . e vl
0= OV angwi =9V ; J=F,S
OX 0z oz OX (3.2.18)
Using equation (3.2.18), equations (3.2.9) to (3.2.13) becomes
vegs L% S, o
C? ot? (zs +2—s)(—F)2 ot
HoNT (3.2.19)
—S
¢ =-To°
n (3.2.20)
—sor—s _s0WS <|ow" op®
R ,DSTV/Z"'SV{ (l;/t _% =0
(3.2.21)
r GZVF +S_ 8V7F _8[78 _O
T YTt e
(3.2.22)
—FV= —S—F 5258 3 858
- -S =0
(77 ) p-n-p o vV ot (3229
where
& |72 +2m)
77 p° + (") p"
(3.2.24)
Considering the solution of the system of equations (3.2.19) to (3.2.23) in the form
(¢ AN 5)= (¢1sy¢1F RTANTAN 51)9Xp(i5t) (3.2.25)
where @ is the complex circular frequency. Making use of (3.2.25) in equations (3.2.19) to (3.2.23), we obtain
{V2+a_)—2— IS, $° =0
[ﬁsvz+,550_)2_ia_)sv }/’13 =_ia)Sv'//lF (3.2.27)
" EV - —S—F—27S i—= s
(77':) p1+778pFa)2¢1S +ioS, ¢ =0 (3.2.29)
P 7’ 7
1 - —F7
n (3.2.30)
Equation (3.2.26) corresponds to a longitudinal wave propagating with veIocityVl, given by
A
G, (3.2.31)
where
g |t iSy
17| =2 = —SN—

From equation (3.2.27) and (3.2.28), we obtain
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—2

[vz R 3’__},7 o

2 (3.2.33)
Equation (3.1.33) corresponds to a transverse wave propagating with veIocityV2 , given by

_ = = 2

— 5 1 6 _ p_S . ISV _ SV
V2 =5 et e p*(-ptal+ias,)

2 where v (3.2.34)

4.1 The velocity Potentials and Pore Pressure for Medium M,
The potential function satisfying equations (3.1.19) to (3.1.23) written as

¢° = Ay explik,(xsin 8, —zcosd, )+imt}+ A explik, (xsin 6, +zcosé, )+imt}
g7 =m A, explik,(xsin 6, — zcos@, )+ it} + A explik, (xsin 8, + zcos6, ) + it }
p=m, A, expiik (xsin g, —zcosé, )+ imt}+ A explik (xsin 8, + zcosb, ) +imt}

@.1.1)
w° =By, explik,(xsin 8, — zcosh, )+ im,t}+ B, explik,(xsin 6, + 2cosé, )+ iwt}
w" =m,B,, explik,(xsin 6, — 2cosd, )+ imyt}+ B, explik,(xsin 6, + zcosh, ) +iw,t } (412
where
S S 2 F .
m =—"_:m, ={77 “p F zla)ls" } andm, =- 0,5, —
(") 10,5, —@; p (4.13)

and A, By A, Boy are amplitudes of reflected P-wave and SV-wave, incident P-wave and SV-wave,
respectively and their wave numbers of reflected waves are denoted by kl and k2 respectively.
4.2 The Velocity Potentials and Pore Pressure for Medium M,
The potential function satisfying equations (3.2.19) to (3.2.23) can be written as
{55 6", E}: {L,m,,m, {A exp{ilzl(xsin 0, + zcosél)+ ic_olt}] 421)

{1/75 vl }: {Lm, }[§l exp{ilz2 (xsin 0,+1 00552)+ iazt}] 4.2.2)

where, kl, A are the wave number and amplitude of transmitted P wave and ks , Ay are the wave number and
amplitude of transmitted SV- wave )

=5 —S—2—F :—&
A _[77 o p —|a’15v}
1= _—_fF>»"27 —F\2
7")
5.1. Case I: When the contact of the media is perfect

n
At the interface z=0, the suitable boundary conditions in this case for the model under consideration are taken in
mathematical form as

S £S =4S £S . ,S TGSy S =S
L, —p=t, =Pl =l W =W u” =U (5.1.1)
In order to gratify above said boundary conditions, the Snell's law extension written as
sing, sing, sin@, sing, sind,
Vo ViV, VY,

_ i@,S,
andm, = —— 2_VZ_F

(4.2.3)

(5.1.2)
Also, kVy =KoVp =kiVy =KV, = o at £=0 (5.1.3)
where, Vi and v, are velocities of the transmitted P and SV-wave respectively. For emergent P-wave
Vo=V, 6,=6, (5.1.4)
For emergent SV-wave
Vo=V, 6,=06, (5.1.5)

At boundary z=0, put B, =0 for incident P wave in equation (4.1.2) and Aoy = Ofor incident SV-wave in
equation (4.1.1). Using the potentials from (4.1.1 and 4.1.2) and (4.2.1 and 4.2.2) in relations (3.1.14, 15, 18) and

279



Turkish Journal of Computer and Mathematics Education Vol.12 No.9 (2021), 273-289
Research Article

(3.2.14, 15, 18) respectively and using the relations (5.1.1 to 5), for obtaining four non-homogeneous equations
system

Z a,Z, =Y, (i=1234)

~o i (5.1.6)
72,-8 72 B 3:ﬁ z,-5
where, A A A A
The components % and Yi in equation (5.1.6) in the dimensionless form are as under
ﬂs m . k 2 —|22 ERS 5 o — M.
8y =5 +2C05° O +— 25 ay, =—2sin6,c080,—% a;= kz—ls A® +2p° cos” 6, +IZ_§
U ks ky 1 H 1
—si 2 2 5K, 2
k . K,
ay, =— sin 26, _ ay, :Lz(cos2 492—S|n26?2) 8y =5 2sin
k> 1® a, =2sin 6, cos G, ky k1 u°
S 2 . = —
k = ik, cosé. - ik, coso.
Ayy =—'u2—2520082(92 o Qg =—2——2 Qg =——1siNG ay =—2—"2
ik, sin 6, ik, cosé; ik, sin 8,
a,, =icosé, 2= k % = k “T Tk
41~ 1 1 , 1 and 1 (5.1.8)
* _ _ _ - _ —
For incident P-wave; A~= AOl, Yi= a1 Y2 = A1, Ys a31andY4 =8y (5.1.9)

=Bo Vi =8p Yy =-ay, Y3=85 ,4Yi=—2;

A*
For incident SV-wave; (5.1.10)

Special Case: Either gas is filled in pores or there is no pores of medium M, , and M, then both the mediums
— S
reduce to empty porous solids. In this case P and P are very small in comparison to P and
—S
respectlvely and so, these can be neglected. So the relations (3.1.24) and (3.2.24) give us

/ + 2,u C, - A%+ 2,u
(5.1.11)

and the coefficients 311 and G in (5.1.8) changes to

A 2 - lz12 7S S ane2 D
3y =< +2c05° 6, A =k2—s[f1 +2417 COS 91]

H 1 M
whereas, all the rest coefficients in (5.1.8) are the same.
5.2. Case I1: When the contact of the media is imperfect
The values of boundary parameters depend on microstructure and also on bi-material properties of medium
under consideration. The interface z=0 separated the two liquid with different density within the liquid saturated
porous solid, the possible boundary conditions for such type of model are taken in the mathematical form as
follows;

S _ s _ S - S 5 S _ S —S £ S S )
-p=t" -0 =" —p:kn(u ~0 )and 2% :kt(u —u ) (5.2.1)

At the interface z=0, put B, =0 for incident P wave in equation (3.1.33) and A =0 for incident SV-wave in
equation (4.1.1), and using the potential functions from (4.2.1,2), (3.1.14,15,18) and (3.2.14,15,18) respectively
and using the equations (6.2) and (5.1.2-5), for obtaining four non-homogeneous equations system

a. Z =Y, (i1=1234
Z =0 ( ) (5.2.2)

zlzﬁ zzzi z3=ﬂ Z,=—L

* *

where A : A*, A and A (5.2.3)

The components " and Yi in equation (5.2.2) in the dimensionless form are the same component as in (5.1.8)
only the following component are different,
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ik, . =~ m°k’sin2 ik, cosd, %k, c0s26,
A, __|_S|m9 1°k," sin 26, ay, _ Ik, cosd, L H7k;" cos 6,
Ky kiky Ky kiky
N P I A ) c0329_1+; o _ _
43 = + Ay = +
kl knkl , kl knkl (5.2.4)
* _ _ _ —— —
For incident P-wave; A*= Py ,Yl =—an YZ =a, Y3 = a31andY4 =3y (5.2.5)
* _ —
For incident SV-wave; A*= BOl, Yi= 2 Yo = 8 Y3 =2 and Yy =y (5.2.6)

5.3. Particular Cases

(kn #0,k, —>oo)

Case I: Normal force stiffness

A system of four non homogeneous equations is obtained in this case, as in equation (5.2.2), where all " are

same except values of 933 and 334 are as
ik, . = ik, cosé,
Qg = —k—lsm 0, ag =—2—2

1 , 1 (5.2.7)

(k, #0,k, — )

Case Il: Transverse force stiffness

L . N . . a,;
A system of four non homogeneous equations is obtained in this case, as in equation (5.2.2), where all " are

same except values of Q43 and 244 are as
_ ik, cosé, a ik, sin 6,
1 , 1 (5.2.8)
Case I11: when contact is welded (k“ =% kt - Oo)
. - . a.
Again for obtaining four non-homogeneous equations system (5.2.2), where all " are same except values of

843,844, 8,5 aNA A

44 are as
ik, . ~ ik, cosé, ik, cosé, ik, sin &,
a33=_k_15'n‘9 a34=—2k : a43=—1k - a44=—2k :
1 , 1 , 1 , 1 (5.2.9)
6 Numerical Results and Discussion
In order to understand the behavior of different amplitude ratios, in detail, these ratios are computed numerically

for this model by considering the values of applicable different elastic parameters for medium M, are given [3]
as

n° =067 " =0.33 p°=134Mg/m’ 2° =5.5833MN /m? @*=10/s k" =0.0Im/s
® =8.3750N/m* ™" =10.00KN/m°_ .\ p" =0.33mg/m’ 6.)

Inmedium'v|2
S=O.6 7t =04 ,55=2.0Mg/m3 2% = 4.2368MN /m? *=10/s
kF—OOZm/s 1> =3.3272N/m* 7™ =9.00KN/m° pF O33mg/m3 k=05 k=025 .,

For this model to represent dlfferent reflected and refracted waves amplltude ratios graphlcally a MATLAB
program is constructed. The amplitude ratios of waves are determined for incidence angle which varies

0,=0"  6,=90" ,|(i=1234)

from . The magnitudes of amplitude ratios corresponding to reflected P,

reflected SV-wave, transmitted P, and transmitted SV-wave respectively. The variations in | '| with emergence

Research Article
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angle 0o of P or SV-wave have been revealed in figures (1 to 8) and figures (9 to 40) for perfect and imperfect
contact of the media at interface Z =0 respectively.

1.2 18
N 1/_¥\. !
2 ' 92
w08 @
"] T i @
2 [ 205
c 04 R — Gen 3
% o Emm| ®

0.2 ' ; 0 : '

0 06 1 158 2 B BE * 45 2
Angle of incidence Angle of incidence

_ ! — Gen _D'B — G
w08 S| ERS ST ---- EPS
8 g s
® 06 % @
% | g 0.4
2 2
: | B
<L ‘.‘ St

! " U
0 06 1 158 2 0 O T 14 2
Angle of incidence Angle of incidence

Figures (2) to (4): Variation in amplitude ratios |Z;/ (i = 1,2, 3,4) with respect to incidence angle of P-wave

The solid curve indicated by 'Gen' represents the case when media welded in contact. 'TFS' describe the
particular case of transverse force stiffness interface and 'NFS' represent the case of normal force stiffness

interface. Dotted lines' EPS' indicated when media M 1& M 2, reduces to empty porous solid.
'"Welded’/‘Imperfect' represents the particular case when interface between the mediums is welded/imperfect in
contact respectively. Figures (1) to (4), (5) to (20) and (5) to (8), (21) to (40) corresponding to P-waves and SV-
waves are incident respectively.

Z.|(i=1234 0 <. <90°
The variation in amplitude ratios | '| ( ) w.r.t. emergence angles 0" <6, <90 , to study the effect
of porosity on amplitude ratios when P-wave strikes at the interface have depicted in the figures (1) to (4). Effect
of fluid is clearly visible on the modulus of amplitude ratios of reflected and refracted waves.
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08 15
B — Gen | — Gen
N g e EFS | W . EPS
o 2
o i
1] 1]
- pal
- -
= =05
ira vl
E E
g 4

U S
2 0 0§ 4 15 2
Angle of incidence

08
B — Gen | — (en
. i - EPS
%P_ EPS % 05
0 ()4
T T
2U 2
: | B
4 q

! D L
0 05 1 15 2 00 05 1 18 2
Angle of incidence Angle of incidence

Figures (5) to (8): Variation in amplituderatios |Z;| (i = 1,2.3,4) with respect to emergence angle of SV-

wave

Now, from figures (5) to (8) the effect of porosity has drawn in the case when SV-wave strikes at the boundary
of the perfect interface between the mediums. In this case, also, a significant part for the saturated porous
medium is the effect of pores filled with fluid. To investigate the effect of nature of the emergent wave, compare
the figures (2) to (4) with the figures (5) to (8) simultaneously. It established that the effect of the incident wave
is computable on the modulus of the amplitude ratio.
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Figures (9) to (12): Variation in amplitude ratios |Z, | with respect to emergence angle of emergent P-wave
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Figures (13) to (16): Variation in amplitude ratios IZ;| with respect to emergence angle of emergen: P-wave

. . - Zq] - .
The effect of the boundary between the mediums on the modulus of amplitude ratlo| 1| investigated from
figures (9) to (12), which conclude that the consequences of the interface are considerable on the modulus of
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amplitude ratio. In addition, the value of amplitude ratio in Gen case is large than value of the ratio in EPS case
and the porosity as well as boundary interface plays a momentous role on modulus of amplitude ratios.

Similarly, the effects of boundary considered and conclude in figures (13) to (16), which shows the effect of

. . . . .|z
bonding parameter as well as effect of porosity of the medium on the modulus of amplitude ratlos| 2| :
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Figures (17)to (20): Variation in amplitude ratios IZ; | withrespect to emergence angle of emergent P-wave

z

In continuous observations of behavior of amplitude ratios of| 3| from the figures (17) to (20) that depends
upon the effect of porosity, boundary interface, fluid filled in the porous media, and effect of bonding parameter
has significant effect on the amplitude ratios.
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Figures (21) to (24): Variation in amplitude ratios IZQ' with respect to emergence angle of emergent P-wave
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Figures (25) to (28): Variation in amplitude ratios IZJ with respect to emergence angle of emergent SV-wave

Figures (21)-(24) and (25)-(28) concluded that the effect of bonding parameter and fluid filled in the porous
media is considered as a momentous on the modulus of amplitude
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Figures (29) to (32): Variation in amplitude ratios 1Z;] withrespect to emergence angle of emergent SV-wave
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Figures (37) to (40):: Variation in amplitude ratios IZ;] withrespect to emergence angle of emergent SV-wave

.|z Z . . L
ratlos| 4|and | 1| respectively. It can be stated that the effect of emergent wave (i.e. either P-wave is incident
or SV-wave is incident at the interface) is noteworthy on the ratios. Characteristics of amplitude ratios

Z,| |Z z
| 2 | | 3| ,and | 4| in case of fluid filled in porous media can observed from the figures (29)-(32), (33)-(36),
and (37)-(40) respectively.
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From these figures, It is found that the effect of bonding parameter, fluid filled in the porous media are

Z,| |Z Z
significant on the modulus of amplitude ratio Z,| | d , and | 4|respectively.
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Figures (33) to (36): Variation in amplitude ratios IZ;| withrespect to emergence angle of emergent SV-wave

Conclusion

The stresses, displacements and pore pressures of both media are obtained with help of potential functions. The
amplitudes ratios of different reflected and refracted waves have been observed graphically with help of physical
parameters and found that amplitude ratios of different reflected and transmitted waves depend on the incidence
angle of emergent wave. Hence, we conclude that the amplitude ratios depend on emergence angle of emergent
wave, material properties of medium, on incident wave, porosity of fluid drenched incompressible porous
medium and stiffness of imperfect boundary.

7 Highlight The characteristic of amplitude ratios of various reflected and refracted wave
has been analyzed which depend upon the emergence of angle of emergent waves, material properties of media,
porosity of fluid saturated medium, and stiffness of the perfect/imperfect boundary.
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