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Static and Dynamic Optimal Shapes of Both Clamped Columns

with Constant Volume
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ABSTRACT : This paper deals with the static and dynamic optimal shapes of both clamped columns with constant volume.
The parabolic taper with the regular polygon cross-section is considered, whose material volume and column length are held
constant. Numerical methods are developed for solving natural frequencies and buckling loads of columns subjected to an
axial compressive load. Differential equations governing the free vibrations of such column are derived. The Runge - Kutta
method is used to integrate the differential equations, and the Regula-Falsi method is used to determine natural frequencies
and buckling loads, respectively. From the numerical results, dynamic stability regions, dynamic optimal shapes and
configurations of strongest columns are presented in figures and tables.
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