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Spatial Free Vibration and Stability Analysis of
Thin-Walled Curved Beams with Variable Curvatures
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Abstract

An improved formulation of thin-walled curved beams with variable curvatures based on displacement field
considering the second order terms of finite semitangential rotations is presented. From linearized virtual work
principle by Vlasov’s assumptions, the total potential energy is derived and all displacement parameters and the
warping functions are defined at cendtroid axis. In developing the thin-walled curved beam element having eight
degrees of freedom per a node, the cubic Hermitian polynomials are used as shape functions. In order to verify
the accuracy and practical usefulness of this study, free vibrations and buckling analyses of parabolic and elliptic
arche shapes with mono-symmetric sections are carried out and compared with the results analyzed by
ABAQUS’ shell element.

Keywords : variable curvature, thin-walled curved beam, arch, free vibration, buckiing
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