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1 Introduction1

The Introduction section, of referenced text Manna et al. [1] expands on the2

background of the work (some overlap with the Abstract is acceptable). The3

introduction should not include subheadings (cf. Belfield et al. [2] ).4

Springer Nature does not impose a strict layout as standard however authors5

are advised to check the individual requirements for the journal they are planning6

to submit to as there may be journal-level preferences. When preparing your text7

please also be aware that some stylistic choices are not supported in full text8

XML (publication version), including coloured font. These will not be replicated9

in the typeset article if it is accepted.10

2 Theoretical background11

Consider a semi-infinite medium covered by a FRV layer of thickness (H), as12

illustrated in Figure 1. The material particles are polarized in x-axis direction,13

‘O’ is the intersecting point of topmost layer (m1) and a substrate (m2). Love14

wave propagation is assumed to be horizontally polarized along the x-axis, while15

the z-axis is vertically downward. Therefore, the total out-of-plane displace-16

ment components (u1, u2, u3) along the (x, y, z) direction, respectively, can be17

expressed as18

u1 = u3 = 0, u2 = u2(x, z, t), and
∂

∂y
≡ 0.

19
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Fig. 1: Geometry of the present model

3 Equations20

3.1 Solution21

The governing equation of motion for the medium (m1) are given by Belfield et22

al. [2]23

∂σm1
21

∂x
+

∂σm1
23

∂z
= ρm1

1

∂2um1
2

∂t2
, (1)

where, σm1
21 , σm1

23 are the stress tensor components, ρm1
1 represents the density of24

medium m1.25

3.2 Results26

The governing equation of motion of the medium (m2) are given by [2]27

(
λm2
2 + µm2

2 + ηm2
2 ∇2

)
∇ (∇.um2

r ) +
(
µm2
2 − ηm2

2 ∇2
)
∇2um2

r = ρm2
2

∂2um2
r

∂t2
, (2)

where, λm2
2 and µm2

2 are the Lamé constants and ∇2 ≡
(

∂2

∂x2 + ∂2

∂z2

)
is the two-28

dimensional Laplacian operator, ηm2
2 = µm2

2 l2 is the coupled stress coefficient,29

l is the characteristic length, um2
r is the displacement vector and ρm2

2 is the30

mass density of the intermediate layer. With the help of the aforementioned31

conditions, we obtain ∇.um2
r = 0, and Eq. (9) can be written as32 (

µm2
2 − ηm2

2 ∇2
)
∇2um2

r = ρm2
2

∂2u
m2
r

∂t2
,

33 (
∂2um2

2

∂x2
+

∂2um2
2

∂z2

)
− l2

(
∂4um2

2

∂x4
+

∂4um2
2

∂z4
+ 2

∂4um2
2

∂x2∂z2

)
=

1

c22

∂2um2
2

∂t2
, (3)

where, c2 =

√
µ
m2
2

ρ
m2
2

. Assuming that um2
2 be the solution of Eq. (10) is34

um2
2 (x, z, t) = Um2

2 (z)ei(kx−ωt), (4)
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where, ω and k describe angular frequency and wavenumber, respectively. Sub-35

stituting um2
2 in Eq. (10), we obtain36

d4Um2
2

dz4
− P

d2Um2
2

dz2
+QUm2

2 = 0, (5)

where, P = 2k2 + 1
l2 and Q = k4 − k2

l2

(
c2

c2
− 1

)
.37

Thus, Um2
2 (z) can be written as a solution of Eq. (12):38

Um2
2 (z) = T3e

−a1z + T4e
−a2z, (6)

where, a1 =

√
P+

√
P 2−4Q

2 , a2 =

√
P−

√
P 2−4Q

2 and T3, T4 are arbitrary con-39

stants.40

We obtain the final solution for the half-space using Eq. (13) in Eq. (11).41

um2
2 (x, z, t) =

(
T3e

−a1z + T4e
−a2z

)
ei(kx−ωt). (7)

For a coupled stress layer, the constitutive equations are as follows:42

43

σm2
jr = λm2

2 ekkδrj + 2µm2
2 erj − 2ηm2

2 ∇2ωrj ,

= λm2
2 um2

k,k
δrj + µm2

2 (um2

r,j
+ um2

j,r
)− ηm2

2 ∇2(um2

r,j
− um2

j,r
), (8)

where, σm2
jr represents non-symmetric force stress-tensor, um2

rj
represents the dis-44

placement component, δrj represents the Kronecker’s delta, erj =
1
2 (u

m2
r,j

+ um2
j,r

)45

represents the symmetric stress tensor, ωrj = 1
2 (u

m2
r,j

− um2
j,r

) (skew-symmetric46

rotation stress tensor).47
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Appendix68

Y3 =
(
−a1

2 µr + (µs − µr)
(
ℓ1ℓ3ik − a1

2 ℓ23
))

, Y4 =
(
θ1µr + (µs − µr) θ1ℓ

2
3

)
,

Y5 =
(
a2µ

m2
2 − a2µ

m2
2 k2l2 + a32µ

m2
2 l2

)
, Y6 =

(
a2µ

m2
2 − a2µ

m2
2 k2l2 + a32µ

m2
2 l2

)
,

Y7 =
(
−a1

2 µr + (µs − µr)
(
ℓ1ℓ3ik − a1

2 ℓ23
)
+ κn

)
, Y8 =

(
θ1µr + (µs − µr) θ1ℓ

2
3

)
.
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