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Abstract

Energy dissipation stipulated by viscoelastic properties of material should be
taken into account while investigating wave processes in multilayer media. We
reserch properties of viscous wave propagation in laminated earth solids on the
example of plane waves in unbounded laminated medium. The fact that even
ignoring the dissipation effects in soft layers some forms are attenuated for
certain frequencies, is typical for laminated media. These are so-called non-
transmission zones. Taking into account viscous properties of material in soft
layers the amplitude of majority of possible wave forms decrease during their
propagation. Attenuation rate of the waves that were not attenuated for perfect
ideal laminated medium, is many times less than the attenuation rate of waves
in non-transmission zones.

1. Introduction. Inhomogeneity of structure of earth solid simulated as a
viscoelastic medium, reduces to change of configuration of propagating waves of
attenuation and dispersion, and also cumulation-amplification of waves [1, p.152].
Besides, by propagation of periodic waves in periodic inhomogeneous medium there
appear opacity (choking), when propagating waves either don’t exist in general, or
exponentially decrease due to growth of length.

In this paper we study these quality effects on the example of propagation of
harmonic waves in an inhomogeneous viscoelastic earth solid.

2. Problem Statement. Let’s consider a periodically inhomogeneous plane-
laminated medium and derive an equation describing the wave propagation in the
direction Oz, perpendicular to the plane of layers. In such a statement deflected
mode will be monoaxial with an axis Oz, and we’ll wtire the motion equation in the
form [1, p.35]
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where

σ (z, t) = E (z) · ∂ϑ (z, t)

∂z
, (2.2)

σ (z, t) is stress, ϑ = ϑ (ϑ, t) is displacement, ρ(z) is density of the earth solid mate-
rial, E (z) is Young modulus.

Proceeding from physical characteristics of the earth solid we’ll assume

E (z) = E0 + v0 cos (T0z) , E0 = const
ρ (z) = ρ0 + v1 cos (T0z) , ρ0 = const

(2.3)

where v0, v1 are small (in comparison with E0, ρ0), T0 =
2π

k
, k is homogeneity period

along the axis Oz. Introducing the denotation

c20 = E0/ρ0; ε =
v1
ρ0

− v0
E0

(2.4)




