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ABSTRACT 

Buckling of beam-columns has been studied by many researchers since Euler derived an analytical 

expression for the limit bifurcation load of an axially loaded simply supported beam.  

The mathematical model of Euler-Bernoulli for beams neglects shear deformation and, as a consequence, 

assumes that the derivative of transversal displacements is equal to the rotation of the beam’s cross-section.  

In Timoshenko’s beam theory, shear deformation is usually considered as an additional cross-section 

rotation. Nonetheless, original texts of Timoshenko and Gere had already pointed out an alternative manner 

of considering shear deformation, although the great majority of literature articles neglect this fact. One 

reason for this could be that, usually, the alternative model does not lead to big differences in the results, 

although in some specific situations some discrepancies may be observed.  

The objective of this paper is to discuss, in the context of a second-order geometric non-linear analysis, the 

differences in results considering the two alternatives for shear deformation. For the case of an axially 

loaded beam, the two alternatives lead to different values for critical loads. This is shown in numerical 

examples of known models, such as beam-columns with various end conditions. The analysis of Roorda’s 

frame also presents very different results. 
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