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The paper presents the numerical analysis of global and !ocal buckling of columns made of 
steel cold-rolled, very thin-walled cross-sections of sigma (E) and double sigma (2E) type. Vari­
ation of the buckling stress for a wide range of slenderness ratio is presented. The deformation 
of the contour associated with different buckling modes and warping of open and closed-open 
sections is discussed, too. The exactness and numerical efficiency of different methods are stud­
ied on severa! examples. Finite Element Method incorporating the Vlasov beam element and 
shell element is compared with the Finite Strip Method. 

1. lNTRODUCTION

In practical engineering approach to the design of metal structures and in the 
respective design codes, the local and global stability problems are considered 
separately. The first reason for distinguishing one from the other is that rather 
different physical phenomena are observed in these two classes of problems. The 
second reason is that for the analysis of global buckling of many structures, 
namely columns, beams, frames or grids, simplified theories can be used. For 
example, when these structures are made of thin-walled elements of open cross­
sections, the theory proposed by TIMOSHENKO [l] and developed by VLASOV [2] 
is widely used. When implemented to Finite Element Method (FEM), it results 
in addition of only one degree of freedom per node, namely warping. A warping 
function that extends Vlasov's theory to closed-open sections was proposed in 
[19] and also implemented in FEM [20]. However, there are only few commercial
codes that employ the Vlasov type finite elements, where warping is incorporated
in the formulation as a nodal variable.
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