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ABSTRACT 

Accurate analysis using the refined theories, incorporating the non-classical effects which 
can not be obtained with the Euler-Bernoulli and Timoshenko beam theories, is of paramount 
importance for thin walled composite structures frequently used in modern engineering 
applications like aerospace, marine and civil structural components. Literature on the buckling 
analysis of thin walled composite structures using refined beams theories is limited as 
compared to that on the static analysis [1-3]. Further, the literature on the buckling analyses 
highlights the fact that features like the torsional buckling modes are scarcely reported, in 
spite of their fundamental significance. 
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In the present paper, the hierarchical refined beam theories, based on the Carrera Unified 
Formulation (CUF) are used. CUF permits us to deal with any-order theories in a hierarchical 
manner with no need of ad hoc implementations since the order of the model is set as an input 
parameter. Moreover, these thin walled structures with arbitrary cross-section geometries are 
accurately idealized by the beam models using the CUF and an insight of the shell-type 
features can be obtained efficiently [4, 5]. 

 
The main objective of the study is to illustrate the application of CUF and to present and 

discuss some numerical results concerning the local and global buckling behaviour of thin-
walled columns. Comparisons are carried out with the classical approaches to highlight the 
efficacy of the present formulation. Various numerical examples are investigated and new 
results are presented for the columns with different geometries. 
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