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NONLINEAR ANALYSIS OF PLANE BEAMS BY MEANS OF DEGENERATION APPROACH
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Finite element formulations for nonlinear analysis of plane beams are presented. These formulations
are based on the degeneration approach: governing equations for a general solid are discretized and
* then the assumptions in the Timoshenko beam theory are implemented. The penalty method is em-
ployed to impose the assumption of no deformation of a cross-section, which reveals that the associ-
ated penalty number has an identical role to that of the fictitious coefficient used in the past studies.
Several problems including geometrical/material nonlinearity and the effect of shear deformation are
solved, which demonstrates the validity of the present approach. In these numerical examples, the
relevant Gauss scheme and the appropriate value of the penalty number are also discussed.
Key Words: degeneration approach, nonlinear analysis, Timoshenko beam
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