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End Effects of Thin-Walled Beams with General
Quadrilateral Cross Sections
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Abstract

End effects due to sectional deformations of thin-walled beams with closed cross section are
analysed by a one-dimensional theory. In particular, end effects associated with warping (out of plane
motion) and distortion (in plane motion) are investigated. The exact solutions as a vector form are
newly derived to reveal slowly-decaying nature of the end effects in a thin-walled beam loaded by a
couple. Several examples of thin-walled beams under various loading conditions indicate that the local
end effect zone due to warping and distortion is approximately ten times the typical beam width.
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Fig. 1 A thin-walled beam under a couple
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Fig. 2 (4) Rigid body rotation and (b) distortional
deformation
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Fig. 3 Displacements on the middle line of

rectangular box beam (The thickness
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