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NON-STATIONAR DEFORMATION OF CYLINDRICAL SHELL IN ELASTIC HALF-
MEDIUM, SUBJECTED TO NORMAL SURFACE LOADS  
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Infinite cylindrical shell, embed in three-dimensional elastic half-space is considered. We assume that 
half-space and shell are rigidly bonded on the half-space surface with absolutely-rigidly half-space. 
Case, when impulsive axi-symmetrical normal load, which depends on time as unit Heaviside function 
is subjected to surface of the shell, is studied. For the results to be compared, corresponding static load 
is considered. Axi-symmetrical normal load, which depends on time as exponential function is 
considered too. 
Half-space motion is described by elastic theory dynamic equations. Shell s motions are described by 
equations, which consider cross shift and rotary inertia (Timoshenko s shell). 
Elastic theory dynamic equations are solved by method of two potential functions. Then integral 
transform technique is used. Fourier sine and cosine transform on axial variable, and Laplace transform 
on time are used. 
Transform solutions for displacements and stresses are inversed numerically. Filon s method (to inverse 
sine and cosine Fourier transform) and the displaced Legendre s polynoms method (to inverse Laplace 
transform) are used. 
Radial displacements and stresses for normal load, that depend on time as unit Heaviside function, are 
observed to aspire to static solution in large timescales. For the case, when normal load depends on time 
as exponential function, it is shown, that shell s radial displacements and stresses aspire to zero in large 
timescales. 

Key words: cylindrical shell, elastic half-space, dynamic loads, axi-symmetrical problem. 
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JUSTIFICATION OF THE GENERALIZED FOURIER METHOD FOR THE 
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The mixed problem of the elasticity theory for the homogeneous isotropic half-space with the infinite 
circular cylindrical cavity, parallel to the boundary of the half-space, is considered. These investigations 
are of practical interest in connection with problems of geomechanics and geotechnical engineering. The 
aim of the work is to substantiate and to apply the research method of the stress-strain state of elastic 
half-space with a circular cylindrical cavity in the case when the stresses are set on a half-space 
boundary and the displacements are set on a cavity surface. 
A boundary value problem for the Lame equation with the appropriate boundary conditions in the given 
domain is solved by the generalized Fourier method. The general solution of the boundary value 
problem is presented as a superposition of the external basis solutions of the Lame equation for the 
cylinder and the internal basis solutions for the half-space. The addition theorems of the basis solutions 
of the Lame equations for the cylinder and the half-space allow to satisfy the boundary conditions and to 
reduce the problem to the infinite system of linear algebraic equations which is solved by the reduction 
method. It is proved that the operator of the system is quite continuous in space 2l . The results of 

numerical calculations have been presented. 
Key words: generalized Fourier method; elastic half-space; cylindrical cavity; basis solutions of the Lame 
equation; addition theorems; reduction method. 


