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Orthotropic Beam Analogy for Analysis of Shear Stresses in Framed-Tube
Structures
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ABSTRACT

A simple numerical modelling technique is proposed for estimating the shear stress distribution in
beams of framed tube structures with multiple internal tubes. The structures are analysed using a
continuum approach in which each tube is individually modelled by a tube beam that accounts for the
flexural and shear deformations, as well as the shear lag effects. The method idealises the discrete
tubes-in-tube structures as an assemblage of equivalent multiple beams, each composed of orthotropic
plate panels. The numerical analysis of shear stress is based on the elastic theory in conjunction with
the minimum potential energy principle, By simplifying assumptions regarding the form of strain
distributions in external and internal tubes, the shear stress distributions are expressed in terms of a
series of linear functions of the second moments of area of the structures and the corresponding
geometric and material properties, as well as the applied loads. The simplicity and accuracy of the
proposed method are demonstrated through the solutions of three numerical examples.
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