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( corotational
formulation)

Abstract.

In this paper, the geometrical nonlinear lateral buckling analysis of a beam subjected to
torsional moment and axial force is studied using the equilibrium equations and constitutive
equations of second order beam theory. A corotational formulation is used to describe the
deformation of beam structure and establish equilibrium equations in this paper. The beam
structure is divided into many small parts, named beam element. A set of element coordinate
system is constructed at the current configuration of the deformed beam element. The
deformation and equilibrium equations are defined in terms of the element coordinates. The
complete nonlinear coupling among bending, twisting, and stretching deformations is
considered here. The analytical solution of the primary path is solved first. Then perturbation
displacements are added to the obtained solution of primary path. The new obtained,
displacements are substituted into equilibrium differential equations and constitutive
equations of the secondary beam theory and using first order linearization to derive the
governing equations for the perturbation displacements of secondary equilibrium path. A
power series solution method is proposed to solve the perturbation displacements. From the
boundary conditions and the equilibrium condition at the internal nodes, the governing
homogeneous linear algebra equations for the buckling state can be obtained. A bisection
method is used to solve the buckling moment. Numerical examples are presented to

investigate the effectiveness of proposed approach.

Keywords: Beam, Geometrical Nonlinearity, Co-rotational Formulation, Virtual Work
Principle, Lateral-Torsiona Buckling
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