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Abstract 

The objective of this paper is to provide technical background and illustrative 
examples for stability analysis of cold-formed steel m embers using the 
conventional and constrained finite strip m ethods as implemented in the open 
source program CUFSM . Numerical stability analysis combined with an 
accurate identification of the buckling m odes is an enabling first step in the 
implementation of new design methods such as the D irect Strength M ethod. In 
this paper conventional finite strip method analysis identical to that employed in 
CUFSM  is derived from first principles. The methodology closely mirrors that 
of standard matrix methods for structural analysis, w idely used by engineers, 
and can be readily programm ed by the interested reader. An example of the 
stability solution for an industry standard lipped channel is provided. Recently, 
CUFSM  has been extended to include application of the constrained finite strip 
m ethod. Using formal m echanical definitions of the buckling classes: global, 
distortional, local, and other deformations, the constrained finite strip method 
can provide both modal decomposition and modal identification to a 
conventional finite strip solution. M odal decomposition allows the conventional 
finite strip solution to be focused on any buckling class (e.g., global, distortional, 
or local only), resulting in problems of reduced size and definitive solutions for 
the buckling m odes in isolation, as demonstrated for an example section. M odal 
identification allows the results of a conventional finite strip solution to be 
judged with regard to the participation of the buckling classes; and thus provide 
a measure of buckling mode interaction. The conventional finite strip m ethod 
combined w ith the constrained finite strip method provides a powerful tool for 
understanding cross-section stability in cold-formed steel m embers. 
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