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EXPERIMENTAL STUDY ON LATERAL-TORSIONAL STRENGTH
OF COLD-FORMED STEEL CHANNEL BEAMS

UREETN
by Masahiro KUBO

Unbraced single-channel beams under transverse loads are very sensitive
to the lateral-torsional instability. A total of 45 cold-formed steel
channel beams with and without lips are tested under a concentrated load
at the center of simply supported span. The transverse load on the top
flange is applied in three vertical planes pass through the shear center,
web and centroid of the cross section. The effects of eccentric loading
on the load carrying capacity are investigated for four different span
lengths. Measurments of geometrical and material imperfections are included
in this report. The correlations between the experimental ultimate strength

and severa! design formulas are also presented.
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Table 1 Material properties.
Plates Yield Ultimate | Young’s | Polsson’s’| Elon-
Stress Stress Modulus Ratio gation

Nominal % % 3 v at
Tnickness | Number Ny’ Njm? /m® %

T=4,5mm m 345 426 194 0.282 22
for - 44

Cection s 10 5 3 0.007 1

t=3,2mm m 234 336 182 0.285 34
for ¢- 2 s

Section s 13 5 12 0.013 2
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m = mean value, s = standard deviation

Table 2 Cross-sectional properties.

1
Test Members Area Radius of | Elastic Plastic
2 Gyration Modulys Modulus
Dimensions (mm) [Number A (em®) ry {em) Sy {em”) 2, {em™)
m| 11,81 2,35 55,06 63.93
VLB LTLPAI | gy ) 2,830 (2,36) (59.8) | (69.2)
(UL50x75x4.5) s| 0,05 0.005 0.22 0.27
m| 11.01 2.66 68,49 78.36
€ 199.574.520.1x2.8) 33 (1.0 ) (2,67 (71.8) (81.0)
(C200x75x20x3.2)* s| 0.06 J 0.006 0.32 0.38

Notes : ( )* for nominal value, m = mean value, 5 = standard deviation.

Table 3 Initial crookedness.
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W/t
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Uy /L
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Length

about x-Axis

Number| v/l
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0.11
0.008
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-3 -3
(=15~ 081 X0 \102 x10 .035
1=1.5~3m s | 0.081 0.102 x 0

Note : m = mean value, 5 = standard deviation.
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Fig. 4 Residual stress distributions.
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