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ABSTRACT 

 
Design of laterally unsupported steel I-section beams according to ASD 
(Allowable Stress Design) and LRFD (Load and Resistance Factor Design) 
techniques requires the use of multiple equations. These equations depend on the 
section compactness, the laterally unsupported length of the beam, the geometric 
properties of the cross section and the yield strength of the steel. Furthermore, 
local buckling and lateral torsion-flexure buckling significantly affect the 
behaviour of steel I-section beams. The laterally unsupported length of the beam 
on the other hand, affects the critical moment initiating lateral flexure-torsion 
buckling. According to most codes of practice, three distinct zones are established 
for the behaviour of laterally unsupported steel beams; the moment resistance or 
the allowable bending stress. These two behaviours are defined by different 
equations in each zone in all the codes, which takes lots of effort and time. In this 
thesis, a single equation which defines the allowable bending stress for laterally 
unsupported steel I-section beams is proposed to cover all these zones. Another 
single equation which defines the moment resistance for laterally unsupported 
steel I-section beams is suggested to cover all these zones. The proposed 
equations results are compared to those obtained using the design provisions of 
the ECPSCB-ASD (2001) and the ECP-LRFD (2008). The equation is proposed 
to replace the discontinuous definitions currently adopted by the two previously 
mentioned codes defining the allowable bending stress and the nominal moment 
resistance for laterally unsupported steel I-section beams. Results obtained using 
the proposed equations are also compared to those obtained using CAN/CSA-S16 
(2007) and AISC-LRFD (2005). The proposed model has been also verified 
against experimental results available from literature. The results of the proposed 
equations are well-matched with those provided by the design codes of practices 
as well as the finite element model results. 
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