Wil e 2w SAue AGAE A

Free Vibration Analysis of Thin-walled Curved Beams
with Unsymmetric Cross-section
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ABSTRACT

For free vibration of nonsymmetric thinrwdlled circular arches including restrained warping effect, the elastic strain
axd kinetic energy s derived by introducing displacement fields of circular arches in which dl displacement
parameters ae defined af the centroid axis. The cubic Hemition polynomidls are ufilized os shape functions for
developement of the curved thinwdled beam element having eight degrees of freedom. Andlyficdl solution for
inplane free vibration behaviors of simply supporfed thinwalled curved beams with monosymmetric cross-sections is
newly derived. Also, a finite element formulation using two noded curved beam element is presented by evaluating
elastic stiffness and mass matrices. In order to illiustrate the accuracy and practical usefulness of this study, analyfical
and numerical solutions for free vibration of circulor arches are presented and compared with solutions andlyzed by
the straight beam element and the ABAQUS's shell element.
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