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Effects of Rotatory Inertia and Shear Deformation on
Natural Frequencies of Arches with Variable Curvature
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ABSTRACT : The main purpose of this paper is to investigate the effects of
rotatory inertia and shear deformation on the natural frequencies of arches
with variable curvature. The differential equations are derived for the
in-plane free vibration of linearly elastic arches of uniform stiffness and
constant mass per unit length. The governing equations are solved numerical-
ly for parabolic, circular and elliptic geometries with hinged-hinged, hinged-
clamped and clamped-clamped end constraints. For each cases, the four
lowest frequency parameters are presented as functions of the two dimen-
sionless system parameters: the arch rise to span length ratio, and the
slenderness ratio.
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KEYWORDS : arch, variable curvature, free vibration, rotatory inertia, shear
deformation, natural frequency, mode shape
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