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Abstract

In the paper it is supposed that the material of the beam is inhomogeneous
in height and length of the beam. The equation of motion is a fourth order
differentiable equation with variable coefficients.

Influence of environment created by a non-homogeneous viscoelastic founda-
tion is simulated by the viscoelastic variant of the Winkler scheme. The solution
is constructed on the base of combination of approximate analytic methods. The
numerical analysi is conducted for concrete values of typical parameters.

As is known, at present, natural and composite materials having non-homoge-
neous properties and differently resisting to tension and compression [1,3] are widely
used in civil engineering, machine-building and a number of other fields of engineer-
ing.

In the present paper, it is supposed that the beam is continuously non-homoge-
neous in length and height and differently resists to compression-tension and lies an
a viscoelastic foundation. It is accepted that the modulus of elasticity and specific
density depend on spatial coordinates in the following way:

at tension
E+ = E+

0 f1 (x) · f2 (z)

at compression
E− = E−

0 f1 (x) · f2 (z)

ρ = ρ0ψ1 (x) · f2 (z) (1)

E+
0 , E−

0 , ρ0 corresponds to a homogeneous different modulus medium, the function
f1 (x) with its derivatives to the second order is a continuous function, f2 (z) , ψ2 (x) ,
ψ1 (x) are continuous functions.
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Fig. 1.

Let’s consider a problem on motion of a load of weight P that moves on a
continuously non-homodeneous beam differently resistung to tension-compression
and lying on a visco-elastic foundation.


