146 Proceedings of IMM of NAS of Azerbaijan
2001 VOL. XV(XXII)

MECHANICS
AGAYEVA N.A.

THE MOTION OF THE SPHERICAL INCLUSION WITH THE OSCILLATING
MASS IN THE ELASTIC MEDIUM

Abstract

The investigation of the interaction of constructions with environment has a great
practical meaning. One can cite such examples as: the surface structures subjected to
wind loads, shock blast wave; sea structures subjected to surface waves “acoustic
waves ", the structures subjected to the seismic actions,

In the paper [1,2] the motion of the spherical and cylindrical inclusions with the
spring- loaded mass in acoustic medium has been investigated. The problem of non-
stationary wave actions to the cylindrical cover containing the spring-loaded masses was
considered in the work [3]. By solving the problem Fourier integral transformation of the
coordinates on axis of cylinder and Laplace are used. The inversion integrals are
represented with the help of Gauss-Lager quadratic formula and expansion in terms of
Intraspherical functions. But final calculations were realized for the steel cover immersed
to the water and doesn’t contain a discrete system of masses.

The considered problems have been solved in acoustic statement.

In the present paper the motion of the spherical inclusion with the spring-loaded
mass in the elastic medium after passage of wave, is investigated.

In the case of axial symmetry the vector components of the replacements u and
v are represented by the wave potentials ¢ and y by the following way
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Satisfying the wave equations
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where a, b are velocities of propagation of the longitudinal and transverse waves,
correspondingly and they are expressed by the following way
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where A, u are Lame coefficients, p is a plane. Let's formulate the boundary

conditions. It is assumed that the particles of elastic medium abutting to the inclusion are
moved without isolation from him.
The pressure of medium to the inclusion is defined by the following way:

P=2nr’ I(cr, sinfcosd + 14 sinzﬂ)dﬂ, (4)
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The equations of mentions of spherical inclusion of the mass M, and spring-loaded with
it with shiffness of the mass M, will be

dl
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where x, and x, are the coordinates of positions of centers of masses.

We’'ve the solutions of the cquations (2) in the form
¢p=gp,cos8, v=wy, cos0 . (6)

The formula (1) will take the form
U= [{p; + lwl]casﬂ .
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and the solution (2) for the external boundary value problem in Carson-Laplace images

will be
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Drefining stress component (8) with the help of (8) we'll find
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The replacement of particles of medium abutting to the inclusion is equal to
X, =u,cos8 +u,sind .
Allowing for the independence of x, of @
X
x[=@+ﬁ=-ﬁﬂ+i;, (10)
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whence subject to (8) it follows
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The equations (5) in images will be
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where x, is the initial velocity of inclusion.
Substituting the values P from (13) and ¥ we’ll obtain from (12)
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Allowing for the introduced denotations, the denominator of (15) we’ll have the
form
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The original (16) has ﬂ]e fol]owing form [4]:
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The numerical calculation of the problem for the values of parameters

a#ay; i#k; (17)

ws =10 he w =161.241 ke
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have been carried out.
The analysis of the calculation shows that (fig.1) the oscillated motion with the
frequencies corresponding to the frequency of @ oscillation of the spring-loaded mass
, and the frequency @, with the less amplitude of run of wave in domain of the radius

¥y, ATises.
The oscillations with the frequency @, related with the oscillation of mass M.
don’t arise. Besides attention of oscillations with the logarithmic decrement 0.063 holds.
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