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ANALYSIS OF GEOMETRICALLY NONLINEAR PLATE-
BENDING PROBLEMS BY THE LEAST SQUARES
COLLOCATION METHOD
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(Tongji Tuiversity)

Abstract

In this paper, the method of discretized least squares collocation has been used suc-
cessfully by the authors in geometrically nonlinear plate-bending problems. The trial
function used is the beam function which satisfies the boundary conditions of rectan-
gular plates. Thus it is only necessary to dispose the residuals in the interior of the
plate, the whole problem being in the sense of interior method of M. W. R.

In order to minimize the sum of squares of the residuals, a series of nonlinear
algebraic equations have to be solved by the Levenbery-Marguardt Method, which avoids
the ill-conditioning of the equations and the iratation process is carried out successfully.

As an example, a square plate hinged at four edges with uniformly located load is
studied in this paper. It is found that the precision of calculation of displacement
and forcefactors are satisfactory. Computational results in this case, as compared with
that from Levy’s solutions, show a difference of less than 5%.

The use of the discretized least squares method in solving geometrically ninlinear
plat-bending problems is perhaps new. This method has the advantages of simpler com-
puter program, less work and less time consumption. And much less preparatory work
is needed, as compared with the standard Finite Element Method. Only five or four
input data are needed. Thus this method are efficient in reducing computer storage
and computing time requirements.



