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Free Vibrations and Buckling Loads of Tapered Beam-Columns
of Circular Cross-Section with Constant Volume
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Abstract

The differential equations governing both the free vibrations and buckling loads of tapered
beam-columns of circular cross-section with constant volume are derived and solved numerically. The
effects of axial load are included in the differential equations. The parabolic equation is chosen as the
variable radius of circular cross-section for the tapered beam-column, In numerical examples, the
clamped-clamped, clamped-hinged and hinged-hinged end constraints are considered. The variations of
the frequency parameters and buckling load parameters with the non-dimensional system parameters
are presented in figures and the configurations of strongest columns are obtained.

Keywords : buckling load, constant volume, free vibration, strongest column, tapered beam-column,

Regula-Falsi method, Runge-Kutta method
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