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Abstract

Within the scope of the piecewise homogeneous body model with the use of
the three-dimensional linearized theory of elastic wave propagation in the ini-
tially stressed body the critical velocity of the oscillating moving load acting on
the bilayered slab with finite initial strains resting on the rigid foundation is
studied. Elasticity relations of the materials of the layers are given through the
harmonic potential. The numerical results illustrating the influence of the initial
strains and the frequency of the oscillating moving load on its critical velocity
are presented and discussed.

Study of dynamical reaction of laminated body on moving load is of great theo-
retical and practical interest. The results of these investigations may be applied in
many fields of contemporary industry, as design of road-way coverings, and bridges
interesting with high-speed trains, of aircraft carriers, ballistic systems (rail imple-
ments, high-speed precise metal working, memories on magnetic disks) and etc. In
[1-4] and others, appropriate problems on dynamics of vibromotive forces acting on a
system consisting of a covered layer and a half-space are studied by the classic linear
theory of elastodynamics. Therewith, the motion of layers was described by means
of Kirchhoff or Timoshenko theories, the motion of a half-space-on the base of exact
equations of linear theory of elastic waves. Note that many up-to-date problems of
elastodynamics for moving load can’t be solved within the scopes of linear theory
of elastic waves. The problems connected with dynamics of prestressed laminated
bodies also refer to them. Within the scopes of definite conditions, these problems
may be solved with attracting Three-dimensional linearized theory of Propagation
of Elastic Waves in Initial Stress Bodies (TLTPEWISB). Constructions of equations
of this theory and their application in investigation of problems of prestressed bodies
dynamics are considered in the monograph [5]. However, up to now, only several
papers were devoted to dynamical response of prestressed laminated half-space to
moving load [6-9].

Dynamical response of a system consisting of a layer and prestressed half-plane
is considered in [6]. Therewith the motion of facing layer was described by means
of theory of Timoshenko plates, the motion of a half-plane by TLTPEWISB. The
solution of appropriate boundary value problem is found with using Fourier trans-
formation. Numerical investigations were conducted for the case when mechanical
relations for half-plane’s material was given by harmonic potential. Velocity of mov-
ing load was assumed to be constant, subsonic condition was considered. As the
result influence of problem parameters on critical velocity was estimated.

In [7], the problem analyzed in [6] was investigated on the base of a complex
potential. In the paper [8] the results obtained in [6,7] were extended for the case
when a facing layer is also described by means of TLTPEWISB equations. Influence




