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Abstract: In order to investigate the overall buckling behaviour and design method of Q420 high strength steel
(HSS) angle columns under axial compression, a finite element model is developed through the finite element
software ANSYS, which is validated against the test results and is utilized to undertake a large amount of
parametric studies. The effects of the imperfections and Y/T ratio of steel on the overall buckling behaviour are
elucidated, and the applicability of current design methods is analyzed. It is found that the effect of geometric
imperfections is significantly related to the column slenderness and failure mode, and the effect of residual
stresses is related to the column slenderness, whilst that of Y/T ratio is very slight. Design approaches for the
overall buckling design method allowing for the local buckling are suggested for Q420 HSS angle columns, which
contributes to the improvement of current steel structural design code, and has a potential application of HSS
structures.
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Fig.1 Mesh of the column section in the FEA model
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Fig.2 Mesh of the column in the FEA model
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Fig.3 Stress-strain relationship of angle steels
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Fig.4 Residual stress distribution model
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Fig.5 Symbols for the geometric imperfections
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Table 1 Material properties for Q420 high strength steels

KR E/(x10°MPa)  f,/MPa  f./MPa £t £
L1258 2.01 442.1 595.0 0.009 0.080
L 140x10 2.00 449.1 612.0 0.007 0.102
L 160x10 2.13 460.7 618.6 0.012 0.085
L 180x12 226 459.4 614.4 0.014 0.164
L200x14 2.10 448.8 609.0 0.012 0.158
L 140x12 1.93 452.4 637.9 0.009 0.106
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Fig.6 Comparison of a typical failure mode
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Fig.7 Comparison of typical load-deflection curves from FEA
results and test results
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Fig.8 Comparison of FEA buckling capacity calculation
results with test results
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Fig.9 Effects of initial geometric imperfection
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