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This master’s thesis investigates the buckling behaviour of hot-rolled unequal-leg angle members
subjected to axial compression. Owing to the interaction between flexural and torsional–flexural
buckling modes, the behaviour of these members is particularly complex and may not be fully
represented by the current provisions of EN 1993-1-1, especially when high-strength steels are
considered.

A geometrically and materially nonlinear finite element model with imperfections (GMNIA)
was developed and validated against available experimental results. The validated model was
subsequently used to conduct an extensive parametric study covering a wide range of steel
grades, cross-sectional geometries and member slenderness values.

The numerical results revealed significant conservatism of the current design rules for mem-
bers governed by torsional–flexural buckling and unsafe predictions in the transition region
between instability modes. The cross-sectional aspect ratio h/b was identified as a key parame-
ter governing the severity of modal interactions.

Based on these observations, a modified steel-grade-dependent imperfection factor was pro-
posed and combined with existing modal interaction corrections. The resulting formulation
significantly improved the prediction accuracy and reduced the associated model uncertainty.
A reliability assessment performed according to EN 1990 confirmed that the proposed design
approach maintains a reliability level comparable to that of the current Eurocode provisions
while providing more accurate and less conservative resistance predictions.

Overall, this work highlights the mechanical complexities associated with modal interactions
in unequal-leg angle members, identifies limitations of the current EN 1993-1-1 provisions and
proposes a physically motivated framework for future improvements of buckling design rules for
high-strength steel unequal-leg angle members.
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