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Distortional — local interactive buckling analysis on stiffening

lipped angle steel member under axial compression
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Abstract : The performance of distortional — local interactive buckling on stiffening lipped angle steel
members under axial compression is studied in the thesis by using ANSYS finite element software. The
effect of different edge width on buckling mode and critical load and the effect of different panel thick-
ness on distortional — local interactive buckling critical load are studied. The results indicate that.
Edge width has great effects on distortional — local interactive buckling mode and critical load of the
component. The critical load value under different edge width is contrasted to get a reasonable edge
width and limb length ratio range; the panel thickness has great effects on the critical load of distor-
tional — local interactive buckling. The change of economic coefficient under different panel thickness
is contrasted to get a reasonable panel thickness and limb length ratio range.

Key words : stiffening lipped angle steel ; distortional — local interactive buckling; edge width; panel

thickness ; critical load
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Tab. 1 Stiffener angle steel components with
different edge width
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Fig.1 Section diagram and model diagram of
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Tab. 2 Buckling critical load (kN) and buckling mode of stiffener angle components with different edge width

RS R Al A2 A4 A5 A6
5 27.161 34.783 45.720 59.429 72.656 57.725
6 31.416 41.728 54.896 66. 153 72.657 57.932
7 32.627 41.743 56.398 72.177 72.771 57.933
8 36.028 46. 839 57.224 74.343 72.772 60.245
9 38.926 53.548 68. 152 75.930 74. 489 60. 247
10 45.312 56.312 73.208 93.298 74. 495 60. 472
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Tab. 3 Interactive buckling critical load increment /% of stiffener angle components with different edge width

(RN A A3 A4 A5
5 80.75 134.94 187.23
6 108. 18 150. 87 175.54
7 112.22 171.60 173.83
8 113.71 177. 64 171.77
9 153.53 182.47 177.11
10 165.72 238. 64 170. 39
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Tab. 4 Steel quantity increment /% of stiffener Angle components with different edge width

Hr A3 A4 AS
FHA 15.15 18.18 21.21
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Fig. 2 Buckling critical load curve of stiffener angle components under different edge width
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Fig. 3 Buckling mode comparison of stiffener angle steel under different edge width
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Tab. 5 The stiffening edge Angle steel components with different thickness

ol T1 T T3 T4 T5 T6

MR ¢/ mm 1.5 2.0 2.5 3.0 3.5 4.0
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Tab. 6 Interactive critical buckling load value (KN) of stiffening edge angle steel components with different thickness

N g4 Tl v T3 T4 T5 T6
5 54.030 59.429 65. 030 70. 819 76.783 82.908
6 59.383 66.153 72.546 78.344 83.708 88.829
7 66. 066 72.177 78.683 85.444 92.366 99. 499
8 68. 004 74.343 80. 909 87.703 94.725 101.97
9 69. 888 75.93 82.843 90. 875 99. 828 109. 33
10 77.354 93.298 104. 040 112. 460 121.09 129.95
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Tab. 7 Interactive buckling critical load value/kN of stiffener angle components with different thickness

B T, 1 T,2 T,3 T,4 T, T,6
5 21.917 25.295 28.717 32.337 36.157 40. 141
6 22.096 26.369 30.409 34.026 37.679 41.453
7 22.290 26.575 31.407 36.521 40.403 43. 606
8 22.431 26.777 31.498 36. 669 41.966 47.002
9 22.508 26. 881 31.784 36.905 42.150 47.491
10 23.746 27.551 32.007 37.310 43.010 48. 850
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Tab. 8 Interactive critical buckling load increment/ % and steel quantity increment of stiffening edge angle steel

components with different thickness

RS HEL FH A b T1 T T3 T4 T5 T6
5 32.11 34.13 36.31 38.48 40.63 42.77
6 37.29 39.78 42.14 44.32 46.03 47.38
7 818 43.78 45.60 47.28 48.92 51.96 55.89
8 45.57 47.57 49.41 51.03 52.76 54.95
9 47.38 49.05 51.06 53.97 57.68 61.84
10 53.61 65.75 72.03 75.15 78.08 81.10
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Tab. 9 Economic coefficient of stiffening lipped Angle steel components with different thickness

A% T1 ™ T3 T4 T5 T6
5 0.57 0.53 0.50 0.47 0.45 0.45
6 0.49 0.46 0.43 0.41 0.39 0.44
7 0.42 0.40 0.38 0.37 0.35 0.42
8 0.40 0.38 0.37 0.36 0.34 0.39
9 0.38 0.37 0.36 0.34 0.32 0.38
10 0.34 0.28 0.25 0.24 0.23 0.37
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Fig.4 Buckling critical load curve of stiffening

edge Angle with different thickness
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Fig. 5 Economic coefficient curve of stiffen—
ing edge Angle with different thickness
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