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ABSTRACT 

This paper describes a numerical investigation on the lateral torsional buckling (LTB) of slender steel 
beams subjected to elevated temperatures and non-uniform bending moment diagrams. 

Slender cross-sections are prone to local buckling, which is characterized by a local failure that 
occurs as a result of compressive forces. Eurocode 3 classifies these cross-sections as Class 4 but the 
actual provisions of the norm have been demonstrated to be unreliable and too conservative. On that 
regard, a new design curve was proposed in [1] which categorizes the response of beams into 
different ranges of effective section factors leading to an enhanced design procedure over the 
Eurocode 3 methodology for uniform bending moment diagrams. 

Previous studies on LTB phenomena have shown that the beam design curve from the EN 1993-1-2 
is over-conservative for the case of non-uniform bending. On that note, an improved proposal was 
presented in [2], leading to the introduction of the factor “f” which addressed the influence of several 
parameters to the overall resistance to LTB of steel beams subjected to fire. 

This study was conducted with the goal of expanding upon the results obtained in [1] and assessing 
whether or not the introduction of factor “f” [2] led to accurate results for Class 3 and 4 cross-
sections subjected to fire and non-uniform bending moment diagrams. 

In this work, more than 20000 numerical simulations of steel beams with slender cross-sections were 
analyzed. Cross-sectional geometry was selected in accordance to [1], consisting of several slender 
Class 3 and 4 cross-sections (beam slenderness, �̅��,�, ranging from 0 to 2) with distinct effective 
section factor classification. Additionally, members were evaluated at temperatures of 350 ºC, 450 
ºC, 550 ºC and 700 ºC. The parametric study described also took into account the influence of several 
load cases, namely distributed load, point load and end moments with varying values of � (−1 ≤
� ≤ 0.75 as � = 1 was studied already in [1]). 

The statistical study performed suggests that the adaptation of factor “f” [2] on the L1, L2, L3 curves 
proposed in [1] leads to superior correlation with the FEA results thus a better prediction of 
resistance to LTB phenomena for beams with slender cross-section subjected to fire, provided that 
factor “f” is limited to 0.8. 
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