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The Determination of Critical Buckling Load Applied to Tapered Columns
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Abstract

New formulas to determine the critical elastic buckling load of long:tapered columns ‘are given.
This study is restricted to solid round or recctangular columns with fixed-free ends as often used
in highway design.

The exact solution of the differential equation of the deflection curve is expressed in terms of
Bessel Function and the solution is numerically evaluated using Bisection method by :computer. ‘

In the F.E.M analysis of columns under their own weight, the stability problem can be resulted
in a eigen value problem of conservative system.

Approximate solution by the F.E.M is evalutad numerically using Jacobi method and compared
with exact solution of the prismatic column to increase the precision.

In addition, critical buckling load of the tapered column for every shape factor and ratio of
cross-sectional change (Diameter of bottom end/Diameter of upper end) was converted into a
comparable expression to critical buckling load of the prismatic column.
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