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Abstract
Within the scope of the piecewise homogeneous body model with the use of

three-dimensional theory of elastic wave propagation in the initially stressed
body the problem on the axisymmetric wave propagation in the initially twisted
circular cylinder surrounded by the infinite elastic medium is considered. The
mathematical formulation of the problem is presented and the solution method
of that is proposed and developed. The numerical results are obtained and dis-
cussed. In particular, it is established that as a result of the initial twisting of
the circular cylinder in the infinite elastic medium a new wave modes arise.

1. Introduction
Investigations of elastodynamic problems have a great significance in almost all

branches of the natural sciences and modern engineering. Interesting and urgent
problems which apply to the non-linear dynamical effects in the elastic medium are
the elastodynamic problems for initially stressed bodies. It should be noted that ini-
tial stresses occur in structural elements during their manufacture and assemble, in
the Earth’s crust under the action of geostatic and geodynamic forces, in composite
materials, etc.

At present, the mathematical modeling of elastodynamic problems the initially
stressed bodies is made through utilization of the linearized theory of elastody-
namics for initially stressed bodies which uses the linearization principle from the
general non-linear theory of elasticity or its simplified modifications Note that lin-
earized equations can be employed for investigations of all kinds of problems for
initially deformed bodies if certain conditions are satisfied. In this case the so-called
three-dimensional linearized theory of elastic waves in initially stressed bodies (TL-
TEWISB) is preferred. Note that the equations and relations of TLTEWISB coincide
with the corresponding ones for the linear theory of elastic waves in the absence of
initial stresses.

Almost all investigations carried out by employing TLTEWISB refer to the influ-
ence of initial stresses on the speed and on the dispersion of various types of waves.
The detail analyses of these investigations were made in the monograph [6]. The
reviewer of the investigations carried out in the recent years has been made in the
paper [1,2]. Analyses of these references shows that up to now in the mentioned
investigations, except [4], it was assumed that the initial stresses in the body con-
sidered are caused by axial stretching or compression. But, in the paper [4] it was
assumed that the initial stresses in the circular cylinder are caused by an initial
twisting of this cylinder and the oscillation of this cylinder is studied. It should be
noted that the investigations carried out in the paper [4] can also be considered as
the attempt for generalization of the pioneer work [5] in this field.

Thus, taking the foregoing brief discussion into account, in the present paper
the attempt is made for investigation of the influence of the initial twisting of the
circular cylinder embedded with an infinite elastic body on the axisymmetric wave
propagation in that. The investigation is carried out within the scope of the piece-
wise homogeneous body model by the use of the TLTEWISB. Note that the study of




