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Stability Evaluation & Determination of Critical Buckling Load for
Non-Linear Elastic Composite Column
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ABSTRACT

Buckling and post-buckling Analysis of Ludwick type and modified Ludwick type elastic materials was carried out.
Because the constitutive equation, or stress-strain relationship is different from that of linear elastic one, a new
governing equation was derived and solved by 4™ order Runge-Kutta method. Considered as a special case of combined
loading, the buckling under both point and distributed load was selected and researched. The final solution takes
distinguished behavior whether the constitutive relation is chosen to be modified or non-modified Ludwick type as well
as linear or non-linear. We also derived strain energy function for non-linear elastic constitutive relationship. By doing
so, we calculated the criterion function which estimates the stability of the equilibrium solutions and determines critical
buckling load for non-linear cases. We applied this theory to the constitutive relationship of fabric, which also is the
non-linear equation between the applied moment and curvature. This results has both technical and mathematical

significance.
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fig 1. Coordinate system of a beam under combined buckling load
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fig 2. Shape & equation of shape for rectangular cross-section
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B vs. ¢, for y=0,L=100cm
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Q vs. ¢, for y=0,L=100cm
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Q vs. §, fory=p, L=100cm
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