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Buckling of axially loaded castellated steel columns
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4. Conclusions

This paper has presented an analytical solution for determining the
critical buckling load of simply supported castellated columns subject
to axial compression. The present analysis has highlighted the
importance of taking into account the effect of web shear deformations
on the critical buckling load of castellated columns when they buckle

about the major axis. The present analytical solution has been demon-
strated for a wide range of section dimensions using the published
data obtained from finite element analysis. From the present study the
following conclusions can be drawn:

* The inclusion of web shear deformations significantly reduces the
buckling resistance of castellated columns. Neglecting the web shear
deformations could overestimate the critical buckling load by up to
25%, even if a reduced second moment of area is used.

The influence of web shear deformations on the critical buckling loads
of castellated columns increases with the cross-sectional area of a tee
section and the depth of web opening, but decreases with the length
and the web thickness of the column.

The analytical solution agrees well with the finite element solutions.
Finally, although the present study discusses only simply supported
castellated columns, the method and principle presented in this

paper could be applied for castellated columns with other boundary
conditions.
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