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ABSTRACT

The problem of small bending vibrations occurrimgal thin elastic plate of variable
thickness with a bending moment and a shearingefapplied to the plate contour is
considered. A difference approximation to the orgiequation based on a three-level
difference scheme is inconvenient and has a miuttipstencil, whose numerical
implementation is difficult. In this work, when cstructing a difference approximation
of the problem, we replace the original equatiohjclw is of the fourth order with
respect to spatial variables and of the secondr avitk respect to time, by a system of
equations with first-order time derivatives. A twaxel implicit scheme is considered
for solving this systemEor numerical solution of this system the two-lay@aplicit
scheme is created. This scheme is more conververiné numerical solution of the
problem, than the three-layer scheme.

The equation of elastic vibrations of a thin isptooplate of variable thickneslying on
an elastic (Winkler) foundation has the form [1]
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j+aW=F, (1)

where W(x,y,t) is the plate deflections which is measured aldmgztaxis, p is the

density of the plate material) = Eh®/[12(1-0?)] is the cylindrical stiffness of the

plate,E is the modulus of elasticityg is Poisson's ratio of the plate materklis the
external force given on a surface of a plate.

On the curvilinear contour of a plate general (Kiroff-generalized) conditions: the
bending moment and the vertical shearing forcegasen. The initial conditions:
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Let us use the well-known approach to reducing gh-order partial differential
equation to a system of equations of smaller orthethe equation of plate vibrations,



we make the substitutio® =W,. Also we differentiate on t formulas for the bergli

moments on x and on y. Then instead of the equdtiprwe receive system of the
equations of the first order on time:
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whereM, M, are bending moments/, is a torsion moment:
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Boundary conditions for the bending moment andvéiréical shearing force are given.
The initial conditions:

W, =0, Sg=W M, =-D@u+00,)., M/ =-D(@, +00).

For numerical solution of the system (2) the twgelaimplicit scheme is created.
Differenceapproximation of the system is under constructioraeectangular mash [2].
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The system of difference equations was solved Hiftisg with respect to variables
andy into two subsystems. To solve each of these stdrsgsefficiently, we renumber
the unknowns in a certain order and reduce thesysf linear algebraic equations to a
system with a nine-diagonal matrix, which is sohm®dGaussian elimination. In this
case, the coefficients are calculated in four stagest calculations have shown the
high efficiency of the method proposed for solvihg problem.

The developed method has been applied to a probfeioating ice elastic vibrations
under action of dynamic loadings. Results of nuoasimulation of wave propagation
in a floating ice under action one and several mgwbbjects are represented. At
simultaneous movement of several objects one aftether, depending on distances
between them, it was observed either clearing efesaor their imposing with increase
in amplitude.
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