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Abstract: With the development of steel structures, the application of high strength hot-rolled steel equal angles
in steel structures is increasing, especially in transmission towers and long span trusses. But high strength steel is
quite different from ordinary strength steel in the aspect of material properties, which causes that the local
buckling behavior of steel equal angle members under axial compression varies with the steel strength. The
research in this field is deficient currently. A finite element model was developed in this paper by using the finite
element software named ANSYS, with the residual stresses and the initial geometric imperfections of the
specimens were taken into consideration to analyze the local buckling behavior of steel equal angle members
under axial compression, and study its behaviors with the variety of the steel strength and the width-thickness
ratio. By comparing the finite element analysis (FEA) results with those of the design methods in the American
and European steel structures design codes (AISC 360-05 and Eurocode 3), the corresponding design suggestion
was proposed, which provided a reference for the related design.
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Fig.1 Stress-strain curve of steel
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Fig.2 Stress-strain curves for 650MPa steel
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Fig.4 Stress-strain curves for three kinds of steel
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Table 1 Material properties of steel by Chinese codes

J#5 JE KBRS £, /MPa P PSR £, /MPa JEBEEE £ 1
Q235 =235 370~500 0.47~0.64
Q345 =345 470~630 0.55~0.73
Q390 =390 490~650 0.60~0.80
Q420 =420 520~680 0.62~0.81
Q460 =460 550~720 0.64~0.84
Q500 =500 610~770 0.65~0.82
Q550 =550 670~830 0.66~0.82
Q620 =620 710~880 0.70~0.87
Q690 =690 770~940 0.73~0.90
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Table 2 Material properties of steel by the European code

&g JRIRAEREE £, /MPa W PR EE £, /MPa JEBELE £y fa
S460 =460 550~720 0.64~0.84
S500 =500 590~770 0.65~0.85
550 =550 640~820 0.67~0.86
$620 =620 700~890 0.70~0.88
S690 =690 770~940 0.73~0.90
S$890 =890 940~1100 0.81~0.95
S960 =960 980~1150 0.83~0.98
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Fig.5 Distribution of residual stress of steel equal angle
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Table 3 The peak value factor of residual stress
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Fig.6  Section of steel equal angle
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Table 4 Sections and width-thickness ratios of steel angle

A L20x4 L100x16  L56x8 L40x5 L63x7
wit 5.00 6.25 7.00 8.00 9.00
M L200x20  L110x10  L36x3  L160x12  L140x10
wit 10.00 11.00 12.00 13.33 14.00
BRI L180x12 L80x5 L70x4 L150x8

wit 15.00 16.00 17.50 18.75
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Table 5 Material properties of steel

AL Jfy/MPa fu/MPa &y st &

Q235 235 370 0.0011 0.025 0.20
Q345 345 470 0.0017 0.017 0.16
Q390 390 490 0.0019 0.015 0.14
Q420 420 520 0.0020 0.013 0.13
Q460 460 550 0.0022 0.010 0.12
Q550 550 640 0.0027 / 0.10
Q690 690 770 0.0033 / 0.08
Q890 890 940 0.0043 / 0.06
Q960 960 980 0.0047 / 0.05
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Fig.11 Comparison between FEA results and code curves
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