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Cold-Formed Steel Flexural Members

Undergoing Distortional and

Euler Buckling
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AUAN  wanAmIEY, distortional buckling,

finite strip

Abstract

Cold-formed steel roof truss systems
that use complex hat shape members for
both top and bottom chord elements are
a growing ftfrend in the North American
steel framing industry. When designing
cold-formed steel sections, engineers typi-
cally try to improve the local buckling
behavior of fthe cold-formed steel
elements. The complex hat shape has
proved to limit the negative influence of
local buckling, however, the distortional
buckling mode can be the controlling
mode of failure in the design of flexural
members with infermediate un-braced
lengths. When designing a cold-formed
steel truss, the chord member may be
subjected to bending because of the
continuity at truss panel points. An improved
understanding of the flexural behavior of
these complex hat shapes is necessary
for safe, efficient design of cold-formed
trusses. The behavior and design of these

shapes is the addressed in this paper.
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Nominal
Designation | Thickness Dimension Section
Modulus
(mm.) Almm.) | B(mm.) (mm3)

3.0x5.0-

14GA 1.811 | 76.2 | 127 7268

3.0x5.0-

22GA 0719 | 76.2 | 127 3081

2.5x5.0-

14GA 1.811 | 63.5 | 127 5744

2.5x5.0-

22GA 0.719 [ 635 | 127 3000

3.0x3.5-

14GA 1.811 | 76.2 | 88.9 4057

3.0x3.5-

22GA 0.719 | 76.2 | 88.9 1749

2.5x3.5-

14GA 1.811 [ 63.5 | 88.9 3941

2.5x3.5-

22CA 0.719 | 635 | 88.9 1702

*C =1905 mm, D = 635 mm, E = 127 mm
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Specimen GA (mm.) Average
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1524 6072
2540 4937
22 762 1993
1524 1379
2540 1012
2.5x5.0 14 762 8452
1524 5396
22 762 1548
1524 1392
3.0x3.5 14 762 6984
1524 5725
22 762 1793
1524 1392
2.5x3.5 14 762 7108
1524 5182
22 762 1815
1524 1188
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msai 3 Adnen uuBeuiieuan 3 53
30 inches Beam (32 Tests)
MM, MM, MM,
Mean 0.817 1.127 1.24
Std. Dev. 0.263 0259 0.261
C.OV. 32.20% 23.00% 21.00%
Phi 0.6 0.72 0.74
60 inches Beam (28 Tests)
Mean 1.083 0.988 1.122
Std. Dev. 0394 0227 023
C.o.v. 36.40% 23.00% 20.50%
Phi 0.54 0.71 0.75
100 inches Beam (7 Tests)
Mean 1.329 0.714 0.852
Std. Dey. 0.441 0.204 023
C.O.V. 33.20% 28.60% 27.00%
Phi 0.49 0.55 0.58
30 & 60 inches Beam Including LaBoube (2001) (99 Tests)
Mean 0.854 1.031 1.159
Std. Dev. 0.42 0.259 0.263
C.O.V. 49.10% 25.20% 22.70%
Phi 0.42 0.7 0.73
Asei 4 nsulBeuiieunne B
30 inches Beam (16 Tests Each)
Mt/MnAISI Ml/MnWin[er M[/M Hancock
14-GA 22-GA 14-GA 22-GA 14-GA 22-GA
Mean 1 0.634 1.309 0.944 1.417 1.063
Std. Dev. 0.225 0.143 0.19 0.175 0.206 0.177
C.0.V. 23% 23% 15% 19% 15% 17%
Phi 0.71 0.71 0.82 0.76 0.82 0.79
60 inches Beam (14 Tests Each)
Mean 1.363 0.802 1.146 0.83 1.276 0.967
Std. Dev. 0.356 0.163 0.194 0.125 0.207 0.124
C.0.V. 26% 20% 17% 15% 16% 13%
Phi 0.65 0.73 0.78 0.81 0.79 0.83
100 inches Beam (3 Tests for 14-GA, 4 Tests for 22-GA)
Mean 1.784 0.988 0.922 0.558 1.085 0.678
Std. Dev. 0.153 0.103 0.079 0.058 0.093 0.07
C.0.V. 9% 10% 9% 10% 9% 10%
Phi 0.76 0.77 0.76 0.77 0.76 0.77

M3 1WMAMI W.A. 2550
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30 inches Beam (16 Tests Each)
MM, A1 My/M, Viner M,/M, Hlancosk
14-GA 22-GA 14-GA 22-GA 14-GA 22-GA
Mean 1 0.634 1.309 0.944 1.417 1.063
Std. Dev. 0.225 0.143 0.19 0.175 0.206 0.177
C.0.V. 23% 23% 15% 19% 15% 17%
Phi 0.71 0.71 0.82 0.76 0.82 0.79
60 inches Beam (14 Tests Each)
Mean 1.363 0.802 1.146 0.83 1.276 0.967
Std. Dev. 0.356 0.163 0.194 0.125 0.207 0.124
C.0.V. 26% 20% 17% 15% 16% 13%
Phi 0.65 0.73 0.78 0.81 0.79 0.83
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