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A STUDY OF FINITE DISPLACEMENT ANALYSES OF BEAM STRUCTURES BY THE FINITE ELEMENT METHOD
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Lagrangian formulations for finite displacement analyses
of beam structures by the finite element method are
presented. A total Lagrangian formulation is first derived
in the context of solid mechanics. Consistent linearization
is performed to establish a Newton-Raphson solution scheme
in conjunction with an arc length control method as well as
a load control method. Based on this formulation, then, the
description in an updated Lagrangian mode is obtained by
means of a transformation of variables. The degeneration ap-
proach is employed to apply these formulations to the
analysis of two-dimensional beam structures. The validity of
the present formulations in both Lagrangian modes are
demonstrated by solving numerical examples.
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