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A Numerical Method for Geometrically Nonlinear Dynamic Analysis

and its Application to Plane Frame Problems
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A geometrically nonlinear dynamic analysis method is presented and large
displacement dynamic analyses are conducted on flexible beams in view of
space structures. The proposed method is based on the static analysis
method reported by Yoshida et. al., in which the governing incremental
equilibrium equation is represented by the coordinates after the
deformation. The governing dynamic equilibrium equation for each element is
obtained from the static equation by adding the inertia term and damping
term. In the solution procedure, Newmark’s-f time integration scheme is
combined with the two-step approximation and iterative correction solution
procedure. Numerical examples are a rotation problem of a free-hinged-end
bar and a flight configuration trace problem of a flexible bar with free
ends. The applicability of the method for these kind of problems is
confirmed.
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