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CERTAIN STATICS-RELATED PROBLEMS
OF CIRCULAR ORTHOTROPIC AND ISOTROPIC PLATES

In the paper, the author considers a relevant problem of structural mechanics. The antisym-
metric bending of constant thickness orthotropic and isotropic circular plates, resting on the elastic
Winkler foundation, is the subject of the research. Supplemental analytical solutions are obtained.
Solutions are represented as Bessel functions.

Problems of symmetric and asymmetric flexure of isotropic circular plates, resting on the
Winkler foundation, enjoy extensive coverage in the literature [1].

In the above-mentioned cases, the solution of the differential equation of the fourth order with
variable coefficients decomposes into two differential equations of the second order. This procedure
fails in case of orthotropic plates. The Nielsen equation is used to resolve the above problem:
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where
A, =6-4a—4c,

2

A =2(a -we’)+4(a+c—1) +4(a-1)(c-1)-1,
A =[2(we* -a*) - (2a-1)(2c -1)](2a+ 2¢ - 1),
A, =(a’ —p’c’)(a” +4ac+4c’ —p’c’) - bieirt.

The general solution of the homogeneous equation is represented as:
w=r? [ClJp(u)+ C.Y,(u)+Cyl (u)+ C4K“(u):|,

where u = bre; J, Y, I, n K, — the Bessel functions (cylindrical functions of the first and the second
kind, modified Bessel and McDonald functions).

The paper represents an essential generalization of the research of professor Conway ob-
tained for the case of the axially symmetric flexure of an isotropic circular plate, resting on the
Winkler foundation.

Currently, numerous software programmes designated for the analysis of buildings and struc-
tures are available. In these programs, numerical methods, namely, the finite element method, are
used. The exact results presented in this paper can be used to assess the accuracy of numerical
results.
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