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Free Vibrations of Tapered Parabolic Arches Considering Rotatory Inertia
and Shear Deformation
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ABSTRACT

The differential equations governing free, in-plane vibrations of non-circular arches with nor -uniform
cross—section, including the effects of rotatory inertia, shear deformation and axial deformation, are derived and
solved numerically to obtain frequencies. The lowest four natural frequencies are calculated for tie prime
parabolic arches with hinged-hinged, hinged-clamped, and clamped-clamped end constraints. Three generél taper
types for rectangular section are considered. A wide range of arch rise to span length ratios, slenderness ratios,
and section ratios are considered. The agreement with results determined by means of a finite elemen! method

is good from an engineering viewpoint.
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Fig. 1 Arch geometry and variables.
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Fig. 6 Effect of s on frequency(hinged-hinged).
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