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ON PLANAR TIMOSHENKO BEAM ELEMENT BASED ON DEGENERATION APPROACH
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~ Based on degeneration approach, an 8-node degenerate Timoshenko beam element is proposed. This
element has evolved from a 6-node degenerate beam element proposed previously and possesses the
following characteristics: (a) relative displacement degrees-of -freedom are employed instead of rota-
tions; (b) only a single degree-of-freedom is assigned to each relative node, enhancing computational
speed and making a fictitious coefficient unnecessary, and (c) 3x2 or higher order Gauss quadrature is
applicable to all the terms in the construction of its element stiffness matrix. Through a numerical
example, the proposed element is shown to be computationally superior to the conventional Ti-
moshenko beam element in the analysis of a nonprismatic beam. Moreover, because of (a) and (c), it is
expected that the element can be extended straightforwardly to solve 3-dimensional geometri-

cal/material nonlinear problems.
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