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ABSTRACT

This research is a study on buckling of irregular section cold-formed steel columns under
concentric loading using tests and finite element analyses. The study divided into two parts. In part
1, column specimens were tested under concentric compressive loading. The specimens were composed
of 4 different sections with 1.5 mm thick. There were three lengths for each section, i.e. 230 mm., 950
mm. and 1900 mm. to represent different buckling behaviors namely short, intermediate and long
columns, respectively. Hence, the test totally contains 12 specimens. In part 2, nonlinear buckling
analyses of columns having the four sectional shapes were performed. In each analysis of the section,
plate thickness were varied as 1.0, 1.15, 1.2, 1.5, 1.6 and 2.0 mm., totally 72 analysis cases. Before
performing the parametric analysis, finite element models were validated through comparison the
analytical results with the test results. Finally, the ultimate loads obtained from the two parts were
compared with calculated capacity by AISI specification.

From test results in part 1, as a result of high width of thickness ratio (w/t), short columns
exhibited local bucking mode or the combination with distortional buckling. At ultimate state,
compressive stress in column elements reached yielding strength. However, the intermediate
columns showed overall buckling associated with distortional buckling mode. For the long columns,

the failure mode was overall buckling without combination of distortional buckling.



From part 2 results, the finite element analyses of the 12 tested columns gave the similar
results with those obtained from the tests, not only in terms of ultimate capacity but also load-
deformation and buckling behaviors. However, the long column analyses tend to give a higher
capacity than the corresponding test value. The capacity from the analytical results compared to

/P is about 1.001.

FEM' ™ Test

the test results P

From the analytical results considering the effect of the plate thickness, for the short and
intermediate columns with thinner, the averaged ultimate compressive stress was less than those
columns with a thicker plate. As a result, it can be seen that the effect of w/t ratio has a great
influence to the occurrence of local buckling and distortional buckling in the column’s element.
On the other hand, in case of the long columns, increase of thickness gave no meaningful on
ultimate compressive stress. This is due to the fact that, by increasing specimen thickness, it does
not cause any significant effects to the overall buckling stress. For the comparisons of ultimate
capacity with the AISI standard, the analytical results show a good agreement with the P, /P
ratio of 1.063.

To criticize the effect of thickness on the basis of industrial use, comparison of the
analytical compressive capacity between the column with 1.5 mm plate thickness which is used in
the electronic rack and other analytical results were made. It can be seen that by considering the
case of thinner plate thickness than 1.5 mm. i.e., 1.0 1.15 and 1.2 mm, the value of P,,t/P..,,t1.5
ratio was decreased to 0.638, 0.737 and 0.775, respectively. For the case of thicker plates which
are 1.6 and 2.0 mm, the value of P, t/P..t1.5 ratio was increased to 1.052 and 1.313,
respectively. Based on the designed service load of the electronic rack, all columns were
conservative with the minimum factor of safety of 10.496 for specimen D1900t1.0 and the

maximum factor of safety of 29.737 for specimen A1900t2.0.



