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FINITE ELEMENT APPROXIMATIONS
IN TRANSIENT ANALYSIS

R. J. Melosh
Civil Engineering Department
Duke University, Durham, N. C.

In developing his model of a flexible struc-
ture, the finite element analyst indirectly
establishes the spatial discretization error
and computer resources necessary for partic-
iularizing the reduced equations of motion.

This paper presents the results of a study
of the accuracy-computer-resources relation
as a function of modeling parameters. It
defines the modeling problem, reviews the
state-of-the-art of modeling, explains the
effects of modeling parameters, and ex-
amines optimum modeling.

The illustrative modeling parameter study
centers on modeling for the analysis of a
beam representation of an airplane body.

The report displays the relation between
accuracy and the number of nodes for various
stiffness and mass models and for the full
spectrum of nodal arrangements. Evaluations
of the Rayleigh Quotient, using exact modal
shapes, furnish measures of errors in the
eigenvalues. Comparison with the number of
calculations for exact analysis characterize
the relative computer resources involves
using different models (as well as the inef-
ficiency of finite element modeling).

Conclusions confirm the desirability of
using special purpose dynamic models.
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