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A Direct Finite Element Formulation Having Physical Meanings

Mineo IWASAKI*

Synopsis

This paper presents a method of changing a continuous function distributed on a element domain
or boundary into a discrete function that have nodal quantities. The method is obtained by the use of
the least squares criterion and a special differential operator matrix.

The matrix is allowed to move out and inside integral signs even if the matrix is a differential
operator. The matrix is expressed in terms of constant values associated with the element nodal co-
ordinates. The conception of the method is very useful to understand physical meanings of the finite
element formulations.

This paper presents also a direct method of the finite element formulation that has physical
meanings. The formulation is obtained by the use of the least squares criterion, the differential
operator matrix and the Gauss’ theorem. The Gauss’ theorem is used to express the residuals yielding
on boundaries of elements, and the boundary residuals are formulated. Therefore, the element trial
functions are not required Cm-1 continuity, and it is not necessary to integrate by parts to avoid the
continuity requirement.

The finite element formulation, presented here, may be available for problems whose functionals
have not been found.

*Chief of the Dredger and Construction Equipment Laboratory, Machinery Division.
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1) O,C. Zienkie wicz, The Finile Element Method
in Engineering Science, 3vd edn, McGraw-Hill,
London, 1977
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