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Estimation Method for Effective Area of Cold-
formed Thin-walled Steel Plate Elements with
Intermediate Stiffeners
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200092, China; 2. Blue Scope Steel Co. Ltd. , Shanghai 201613, China)

Abstract: Based on the experimental investigations of load-
carrying capacities of super thin-walled high-strength cold-
formed steel channel columns with intermediate stiffeners in
web subjected to axial compression, the calculation method for
the effective area of cold-formed thin-walled plate elements
with intermediate stiffeners was discussed with reference to
the related calculation formulas, and an equivalent element
method (EEM), for estimating the effect area of cold-formed
thin-walled steel plate element with intermediate stiffeners
consistent with estimated method for three different stiffened
element was put forward. Finally, a comparison of the
experimental results with the theoretical analysis shows that
the proposed method is effective and suitable for Chinese cold-

formed thin-walled steel specification.
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Fig.2 Plate elements with intermediate stiffeners
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Tab.1 Nominal sizes of the sections

PARGEIES h/mm b1/mm by/mm a/mm Si/mm  Sy/mm u/mm r1/mm r2/mm r3/mm t/mm
SS7510 75 40 38 8 45 15 3.50 2.5 5.0 2.5 1.00
SS1010 100 51 49 12 60 21 3.50 4.0 5.0 2.5 1.00
SS1075 100 51 49 12 60 21 2.85 4.0 5.0 2.5 0.75
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SS7510 163.5  30.29 13.92 150 066 31712 Hi, 2 b S8 BV Y R AR AR A 56 R 3k T K T
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Tab.3 Experimental and analysis results of all specimens

Pi Pxs P Pp P Ps P Puw P Ps P Pxs P Pa P

A F P S Ay /KN /KN /Pas /KN /P /KN /Pes /KN /Py /KN /Pus /KN /Pas /KN /Pca
1 SS7510-10-AC-Y-1 10.6 68.94 61.55 1.12 53.93 1.28 67.41 1.02 50.34 1.37 71.81 0.96 66.26 1.04 60.73 1.14
2 SS7510-10-AC-Y-3 10.6 73.01 61.55 1.19 53.76 1.36 67.27 1.09 50.11 1.46 71.60 1.02 65.94 1.11 60.58 1.21
3 SS7510-50-AC-Y-1 50.3 43.78 38.60 1.13 42.80 1.02 51.47 0.85 39.72 1.10 54.35 0.81 49.79 0.88 46.12 0.95
4 SS7510-50-AC-Y-2 50.0 46.45 38.60 1.20 42.72 1.09 51.50 0.90 39.69 1.17 54.21 0.86 49.53 0.94 46.11 1.01
5 SS7510-100-AC-Y-1  107.6 26.57 25.53 1.04 18.94 1.40 20.58 1.29 18.14 1.46 22.88 1.16 22.88 1.16 19.36 1.37
6 SS7510-100-AC-Y-2  107.6 26.81 25.53 1.05 18.92 1.42 20.56 1.30 18.14 1.48 22.85 1.17 22.85 1.17 19.34 1.39
7 SS7510-100-AC-Y-3 107.6 24.85 25.53 0.97 18.91 1.31 20.55 1.21 18.11 1.37 22.84 1.09 22.84 1.09 19.33 1.29
8 SS7510-100-AC-Y-4  107.8 25.73 25.53 1.01 18.95 1.36 20.50 1.26 18.05 1.43 22.95 1.12 22.95 1.12 19.26 1.34
9 S57510-100-AC-Y-5 107.8 28.43 25.53 1.11 19.02 1.49 20.57 1.38 18.16 1.57 22.99 1.24 22.90 1.24 19.33 1.47
10 SS7510-150-AC-Y-2  157.9 12.57 12.58 1.00 10.79 1.16 10.80 1.16 10.73 1.17 11.12 1.13 11.12 1.13 10.48 1.20
11 SS7510-150-AC-Y-3 157.9 12.86 12.58 1.02 10.72 1.20 10.73 1.20 10.68 1.20 11.04 1.16 11.04 1.16 10.43 1.23
12 SS1010-10-AC-Y-1 11.1 68.56 68.10 1.01 54.62 1.26 71.98 0.95 50.43 1.36 80.71 0.85 73.77 0.93 62.38 1.10
13 SS1010-10-AC-Y-3 11.0 66.46 68.10 0.98 54.97 1.21 72.32 0.92 50.78 1.31 81.02 0.82 74.34 0.89 62.74 1.06
14 SS1010-30-AC-Y-1 33.1 63.68 62.12 1.03 49.38 1.29 64.64 0.99 45.50 1.40 71.55 0.89 65.56 0.97 56.53 1.13
15 S51010-30-AC-Y-2 32.7 69.88 62.12 1.12 49.63 1.41 64.90 1.08 45.71 1.53 71.96 0.97 66.00 1.06 56.80 1.23
16 S51010-30-AC-Y-3 32.9 65.48 62.12 1.05 49.37 1.33 64.63 1.01 45.44 1.44 71.57 0.91 65.44 1.00 56.54 1.16
17 S51010-50-AC-Y-1 54.9 55.24 52.84 1.05 42.06 1.31 53.59 1.03 38.66 1.43 60.30 0.92 55.35 1.00 47.25 1.17
18 SS1010-50-AC-Y-2 54.4 58.81 52.84 1.11 42.06 1.40 53.79 1.09 38.76 1.52 60.24 0.98 55.06 1.07 47.38 1.24
19 SS1010-50-AC-Y-3 54.5 55.27 52.84 1.05 42.05 1.31 53.70 1.03 38.63 1.43 60.24 0.92 55.01 1.00 47.32 1.17
20 S51010-75-AC-Y-1 76.7 44.65 39.85 1.12 32.23 1.39 39.25 1.14 29.53 1.51 45.77 0.98 42.54 1.05 34.38 1.30
21 SS1010-75-AC-Y-2 76.6 42.38 39.85 1.06 32.19 1.32 39.19 1.08 29.51 1.44 45.66 0.93 42.16 1.01 34.32 1.23
22 S51010-75-AC-Y-3 76.7 46.61 39.85 1.17 32.18 1.45 39.20 1.19 29.50 1.58 45.66 1.02 42.20 1.10 34.33 1.36
23 SS1010-100-AC-Y-1 98.6 35.02 28.62 1.22 24.44 1.43 28.80 1.22 23.18 1.51 33.06 1.06 32.05 1.09 25.85 1.35
24 SS1010-100-AC-Y-2 98.6 35.97 28.62 1.26 24.47 1.47 28.83 1.25 23.25 1.55 33.04 1.09 32.36 1.11 25.88 1.39
25 SS1010-120-AC-Y-1  120.5 29.09 24.50 1.19 18.74 1.55 21.50 1.35 17.84 1.63 24.16 1.20 24.82 1.17 20.09 1.45
26 SS1010-120-AC-Y-2  120.5 30.15 24.50 1.23 18.77 1.61 21.54 1.40 17.88 1.69 24.19 1.25 24.85 1.21 20.12 1.50
27 SS1010-120-AC-Y-3 120.4 32.02 24.50 1.31 18.76 1.71 21.54 1.49 17.88 1.79 24.17 1.32 24.83 1.29 20.12 1.59
28 SS1010-120-AC-Y-4 120.3 31.05 24.50 1.27 18.65 1.66 21.34 1.46 17.71 1.75 24.09 1.29 24.67 1.26 19.99 1.55
29 SS1010-150-AC-Y-1 153.3 19.43 17.34 1.12 13.36 1.45 14.44 1.35 12.72 1.53 15.55 1.25 15.55 1.25 13.57 1.43
30 SS1010-150-AC-Y-2  153.3 18.61 17.34 1.07 13.38 1.39 14.47 1.29 12.74 1.46 15.59 1.19 15.59 1.19 13.59 1.37
31 SS1075-10-AC-Y-2 10.9 40.04 42.41 0.94 34.72 1.15 45.02 0.89 32.19 1.24 55.02 0.73 51.06 0.78 42.93 0.93
32 SS1075-10-AC-Y-3 10.9 42.32 42.41 1.00 34.64 1.22 44.93 0.94 32.10 1.32 54.91 0.77 51.02 0.83 42.84 0.99
33 SS1075-50-AC-Y-1 54.5 35.50 34.42 1.03 25.46 1.39 33.50 1.06 23.56 1.51 40.43 0.88 36.89 0.96 31.87 1.11
34 SS1075-50-AC-Y-2 54.4 35.42 34.42 1.03 25.53 1.39 33.57 1.06 23.60 1.50 40.52 0.87 36.95 0.96 31.95 1.11
35 SS1075-50-AC-Y-3 54.4 34.36 34.42 1.00 25.57 1.34 33.62 1.02 23.64 1.45 40.52 0.85 36.99 0.93 32.00 1.07
36 SS1075-100-AC-Y-1 98.0 20.80 19.96 1.04 15.02 1.38 18.47 1.13 13.80 1.51 22.21 0.94 19.81 1.05 17.13 1.21
37 SS1075-100-AC-Y-2 98.0 21.44 19.96 1.07 15.04 1.43 18.47 1.16 13.79 1.55 22.23 0.96 19.87 1.08 17.14 1.25
38 SS1075-150-AC-Y-1  152.4 12.41 12.38 1.00 8.78 1.41 10.18 1.22 8.35 1.49 11.63 1.07 11.78 1.05 9.65 1.29
39 SS1075-150-AC-Y-2  152.4 14.29 12.38 1.15 8.77 1.63 10.17 1.41 8.35 1.71 11.62 1.23 11.78 1.21 9.64 1.48

S 1.09 1.37 1.15 1.46 1.02 1.07 1.25
BOKEUA 1.31 1.71 1.49 1.79 1.32 1.29 1.59
B/ NEAE 0.94 1.02 0.85 1.10 0.73 0.78 0.93
ARSE AN 0.09 0.15 0.17 0.15 0.16 0.12 0.17
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Fig.5 Comparison on load-carrying capacities of specimens
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Fig.6 Estimation process for the effective area of plate element with intermediate stiffeners
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