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Plates and shdls with a complex shgpe made of inhamogeneous anisotropic materias are
widdy used for congruction of structure elements in moden engineging. The present report
proposs an efficient approad to solving the free vibrations problems of shdlow shéls with the
variable thicknesswithin the framework of the classc modds. The objed of investigaion is the
classof freevibration problems for orthotropic redangular in a plane shdlow shdls of variable
thicknessin two coordinae diredions The problems are described by the system of linea partial
differential equaionswith the variable coeficients [1]:
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Here u, v and w are the unknown displacements of shell midsurfacepoints; t isthe time;
h=h(xy) is the shell thickness p=p(xy) is the density of the materid;C; =B;h,
D, =B, h*/12 ({i, j} ={12,6}) are the strain and bending stiff nessof the shell.

The diff erent boundry condtions (rigid fixing, hinge suppating and their combinations) for
displacements are spedfi ed on the shell contours.

System (1) is solved in two steps. At the first step, we approximate the unknown
displacanents in one of the coordinate diredions (for example OY) by the segments of seies
consisting the linea combinations of the B-splinesof the third and fift h power [2, 3]:
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where, v.(x) and w(x) (i =0,N) are the unknown functions, ,;(y) and W, (y) are the linea
combnations of the B-splines of the third power, (y) are the linea comhinations of the B-
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splines of the fifth power, which exadly satisfied boundry condtions for displacenents on the
contours y = const ; « isthe unknown frequency of freevibrations; j = J-1; 0< y<bh.

Substituting (2) into (1) with al owance for the boundiry condtions and requiring expansion
(2) would be the mincident with the exad solution in the number of points of collocaion, which
are the roats of the Legendre second-order paynomia  on segment [0,1], we arive & the one-
dimensiona eigen-value problem . This problem can be written down in the normalized Cauchie
form as: B
©) ?TY:A(X,Q))\? (0O<x<a),
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where Y = [U a’ ,V,V',VV,W,W",W"']T is the vedor-column of the unknown functions and theirs
derivatives with the dimensionality 8N +1); A(x,w) is the spedfied square matrix of the order
8N +1); B, and B, are spedfied redanguar matrices with the dimensionality 4N+ 1)x N +1).

At the second step, the one-dimensional eigen-value problem (3) — (4) issolved by the stable
numericd method of discrete orthogoralizatonin combination with the method of incremental -step
seach [2, 3].

On the basis of the method propased, the spedrum of frequencies and modes of free
vibrations of orthatropic plates and shallow redanguar in a plane shell s of diff erent shapes, whase
thickness varies in one or two coordinate diredions, is studied. It is suppcsed that the shells
contours are rigidly fixed or hinged suppated. Theirs combinations are possble.

The following cases of freevibrations are considering: the orthotropic redanguar plate with
linealy-variable thickness
(5) h=hy[ta(2x/a-1);
orthatropic shallow redanguar in plane cylindricd shell of the thicknessvarying by the law :

(6) h= ho{lkcx (6x2 - 6x+1)};
cylindricd orthotropic panel with the thicknessvarying in two diredions by the law:
(7) h=h, L+ a cos(ro/a))(L + Bcos(my/b)).

Here h, is the thickness of plates (shalow shells) with an equivalent massand constant

thickness ‘a‘ <05,

coordinate diredion.

The numericd-analyticd approach proposed makes it possble to analyze frequencies and
modes of freevibrations of redanguar in plane shall ow anisotropic shells with diff erent boundry
condtions and the thickness varying in two diredions in wide range of varying geometricd and
medanicd parameers. redanguar planes redanguar planes redanguar planes redanguar planes .

B‘ < 0.5 are the coefficients, which determine the type of the shell in the given
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