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Infinite Series Solution and FEM Verification of Lateral-torsional Buckling of A
T—section Cantilever Column Under Its Own Weight
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Abstract: Taking a T-section cantilever column under its own weight as the object to study its buckling mode and buckling load. Based
on the Beam and Plate Theories and the variational principle, the total potential energy equation of T—section lateral—torsional buckling
is established and the deformation curves of displacement and rotation angle are in the form of trigonometric infinite series. Considering
the boundary conditions of the cantilever column and the principle of stationary potential energy, the non—dimensional parameters are
introduced to obtain the non—dimensional infinite series solution of the lateral—torsional buckling of the column under its own weight.
The buckling solutions of six groups of T—section cantilever columns with slenderness ratio = 50 were obtained with software ANSYS
and compared with the exact solution of the displacement function taking 50 terms. The maximum error reaches 1.45%, and the error
becomes smaller as the slenderness ratio increases.
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