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On Validity of Analytical Method in Cracked Column Post-Buckling Analysis Using Empirical and Numerical
Investigations
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The three analytical, finite element and experimental methods are applied to study the nonlinear buckling of cracked
columns. The original aim of this research is to investigate the validity of the common analytical method in an analogy
with the experimental method and the finite element method of MATLAB programming-based. The literature review
shows that papers applied this analytical method without considering its drawbacks to determine the post-buckling
results. Results in the linear part of the analytical method are in close accordance with the two others, while a clear
difference in the nonlinear part of the analytical method is observed with the actual results obtained from the
experimental tests and numerical results of the finite element method. An in-depth discussion is represented to find
out the main reasons of this difference. The conversion matrix technique in the finite element method and dividing the
column into two segments in the analytical method are used to include the crack parameters in relations according to
the continuity conditions in the crack tip. An investigation is performed to study the effect of the crack depth and
.position on the critical buckling load and the post-buckling path
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