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Theme

This paper compares the Raleigh-Ritz solution of the prob-
lem of bending of an axisymmetric plate supported elastically
at the edge with the exact solution and discusses the accuracy
and breakdown of the former solution.

Content

For a plate with elastic edge supports the Raleigh-Ritz
solution undergoes considerable simplification if it is assumed
that the plate slope remains constant in the support region.
This assumption is reasonable from the deflection and slope
point of view, particularly in those cases where the support
width is small compared with the plate dimensions. The
exact solution, although straightforward, is computationally
very cumbersome and requires the use of a computer. The
validity of the assumption of constant slope in the support
region is examined by considering the flexure of an axisym-
metric plate, for which the Raleigh-Ritz solution is in closed
form and hence facilitates the examination of the dependence
of stresses and deflection on the foundation modulus and
width of the support.

The solution for the inner region of the axisymmetric plate
under the assumptions of Poisson-Kirchhoff plate theory in-
volves two constants of integration;

W= p*/64m* + (A:/4)p* + 4> ™

For Raleigh-Ritz solution the deflection in the support region

is taken as
Ws = w(m) + (p — m)(dw/dp)(m) 2

The potential energy is then formulated and subsequently
minimized to obtain the constants 4; and As. The remaining
symbols appearing in Eqgs. (1) and (2) are: @ = wD/q.c?,
dimensionless deflection; p = r/a, dimensionless radius; m
= ¢/a; ¢, = intensity of normal load carried by the plate;
a = plate radius; ¢ = radius of the inner region of plate; D
= plate flexural rigidity; w = plate deflection; and r =
radial coordinate.
The exact solution in the support region is given by the
solution of the fourth-order equation
dw 2dw 1 dw 1 dw <2ka4)
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k = support modulus

and involves ber, bet, ker, and kei functions and four addi-
tional constants of integration. The six constants of the
exact solution are determined by satisfying two boundary
conditions at the free edge r = @ and four continuity condi-
tions (continuity of w, dw/dp, d*w/dp? and d*w/dp®) at r = c.

Comparison of the two solutions indicates that the assump-
tion of constant slope in the support region is quite good as
far as stresses and deflection in the inner region, and the de-
flection in the support region, are concerned. The stresses
in the support region, however, are in error. It is therefore
concluded that if the stresses in the support region are of inter-
est, then the exact solution is imperative.



