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A Bifurcation Analysis of Space Structures by Using 3D Beam-Column Element
Considering Finite Deformations and Bowing Effect
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Abstract

The present paper briefly describes the space frame element and the fundamental strategies in computational elastic bifurcation
theory of geometrically nonlinear, single load parameter conservative elastic spatial structures. A method for large
deformation(rotation) analysis of space frame is based on an eulerian formulation, which takes into consideration the effects of large
joint translations and rotations with finite deformation(rotation). The local member force-deformation relationships are based on the
beam-column approach, and the change in member chord lengths caused by axial strain and flexural bowing are taken into account.
and the derived geometric stiffness matrix is unsymmetric because of the fact that finite rotations are not commutative under
addition. To detect the singular point such as bifurcation point, an iterative pin—pointing algorithm is proposed. And the path
switching mode for bifurcation path is based on the non-negative eigen-value and it’s corresponding eigen—vector. Some numerical
examples for bifurcation analysis are carried out for a plane frame, plane circular arch and space dome structures are described.

Keywords - elastic stability, bifurcation, space frame, eulerian, finite deformation
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