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A STUDY ON DISCRETIZATION ERROR IN ONE DIMENSIONAL
DYNAMIC ANALYSIS USING THE FINITE ELEMENT METHOD

By Nobutoshi MASUDA} M.JSCE, Tetsuya NISHIMOTO?

Takeo NISHIWAKIS M.JSCE, and Masaru MINAGAWA® M.JSCE

SUMMARY

The accutacy of dynamic response analyses by the finite element method
is closely related to that of the corresponding natural vibration frequencies
of the idealized model to the vibration modes included in the problem under
consideration.

In this paper, the discretization error in natural vibration frequencies
are investigated for bar, Bernoulli-Euler beam and Timoshenko beam finite ele-
ments. The relation has been established between the relative error of the
natural vibration frequencies and the finite element methods which use con-
sistent and lumped mass formulation and shape functions of the type of La-
grangian and Hermitian interpolation. The study is based on direct numerical
calculations but the results are compared with theoretical values estimated
by classical error analyses used to evaluate finite difference methods.

Through the arrangement of the results by the order of vibrations nor-
malized with the total structural degrees of freedom, the relative error in
the natural vibration frequencies of each finite element approximations is
found to be unique respectively, regardless of the number of elements, under
the condition of constant size mesh division. The results of the study pro-
vide basic information on the magunitude of the discretization error and num—
ber of elements required for a desired degree of accuracy.
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