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Free Vibration Analysis of Horizontally Curved Beams
with Variable Cross Sectional Width on Elastic Foundation

of W Tt F FT0 4 AT 0] B e
Byoung Koo Lee - Kwang Kyou Park * Sang Jin Oh - Tae Eun Lee

ABSTRACT

This paper deals with the free vibration analysis of horizontally circular curved beams with variable
cross sectional width on elastic foundations. Taking into account the effects of rotatory inertia and shear
deformation, differential equations governing the free vibrations of such beams are derived, in which the
Winkler foundation model is considered as the elastic foundation. The variable width of beam is chosen
as the linear equation. The differential equations are solved numerically to calculate natural frequencies.
In numerical examples, the curved beam with the lﬁnged-hinged, hinged-clamped, clamped-hinged and
clamped-clamped end constraints are considered. The parametric studies are conducted and the lowest
four frequency parameters are reported in figures as the non-dimensional forms.
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Fig. 1 Circular curved beam resting on foundation and its variables.
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Fig. 2 Stress resultants, inertia forces and restoring forces on an element of curved member.
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Fig. 4 Restoring forces of Winkler foundation.
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Fig. 4 Convergence analysis. Fig. 5 ¢; versus A curves.
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Fig. 6 ¢; versus m curves. Fig. 7 c¢; versus a curves.
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