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Applicability Analysis of Bear Capacity of Flexural Members with
Thickness Less than 2 mm Calculated Using GB 50018—2002

GAO Ting-ting' , ZHOU Xu-hong'?, LIU Yong-jian', SHI Yu'
(1. School of Civil Engineering, Chang’an University, Xi’an 710061, Shaanxi, China;
2. School of Civil Engineering, Chongqing University, Chongqing 400045, China)

Abstract: The experiments at home and abroad about bending behaviour of cold-formed thin-wall
steel beams with thickness less than 2 mm were summarized, including eighty-six channel-section
specimens, forty Z-section specimens, six hat-section specimens and six I-section specimens. The
specimens’ bending capacity was calculated by the provisions of chapter 5. 3 in Chinese Current
Technical Code of Cold-formed Thin-wall Steel Structures (GB 50018—2002), and the
calculation results were compared with the test results. The results show that the process of
calculating bearing capacity according to Chinese Code GB 50018—2002 is feasible, and the test
results are higher than code calculation values, which means the using of calculation formula set
in the norm is reasonable.
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Tab.1 Comparisons Between Calculation Results by GB 50018—2002 and Test Results About
Channel-section Beams of Cold-formed Thin-wall Steel
SCERE VR | R4S | A/mm | o/mm | b/mm | ¢/mm t/mm l[/mm | Fy/MPa | M/(kN * m) Mg/ (kN « m) Mep M
1 202.00 | 49.80 16. 50 1. 80 5 500 547.10 11. 80 12.43 1.05
2 203.50 | 52.00 14. 30 1.33 5 500 280. 80 5.50 4. 82 0. 88
3 207.50 | 49.00 | 17.30 0.88 | 5500 | 146.10 1.90 1.59 0. 84
1 204.00 | 50.80 13.50 1.19 5 500 313. 20 4. 80 4.10 0. 85
5 206.00 | 50.30 17. 30 0. 86 5 500 140. 60 1. 80 1.48 0. 82
6 306. 00 | 51.00 13.50 1. 65 5 500 232.90 10. 70 9.28 0. 87
k2] -
7 303.50 | 52.30 13. 80 1.70 5 500 586. 50 11.10 11.71 1.05
8 256.50 | 52.50 13. 30 1. 60 5 500 153. 50 5. 80 5.54 0.95
9 254,00 | 49.30 | 17.00 1.45 | 5500 | 531.20 9. 60 9.70 1.01
10 253.00 | 50.30 | 16.00 1.23 | 5500 | 350.40 7.00 5. 62 0. 80
11 152.00 | 50.50 16. 00 1.45 5 500 391. 90 5.90 4. 86 0. 82
12 95.00 | 47.80 9. 80 1.41 5 500 224.00 1. 90 1.72 0. 90
13 203.50 | 52.00 13. 30 1.94 5 500 350. 20 11.70 10. 31 0. 88
14 204.00 | 52.00 13. 50 1.93 5 500 355. 40 11.10 10. 39 0.94
15 204.00 | 51.50 13. 30 1. 39 5 500 277.00 6.30 5.14 0.82
16 204,50 | 50.30 | 13.50 1.25 | 5500 | 309.70 5. 80 4.50 0.78
17 204.00 | 50.30 13. 80 1.21 5 500 315.70 5.40 4.26 0.79
SCHk3] 18 305.00 | 49. 30 13. 80 1. 66 5 500 251. 70 11. 80 9.76 0.83
19 304.50 | 50.80 13. 80 1.70 5 500 309. 00 15.50 11.40 0.74
20 255.50 | 50. 30 13.50 1. 45 5 500 223.10 7.90 6.09 0.77
21 153.00 | 51.30 13.50 1.57 5 500 241.00 5.10 3.93 0.77
22 100. 00 | 50.30 | 13.80 1.41 | 5500 | 392.50 3.10 2. 80 0. 90
23 93.00 | 50.30 11. 80 1.41 5 500 233.50 2.30 1.78 0.77
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kR | MY | h/mm | ¢/mm | b/mm | ¢/mm | t/mm | [/mm | Fy/MPa| Mys/(kN+m) | Mgs/(kN + m) MaMid
24 121.68 | 66.45 1.57 500 541.00 5.05 5.27 1.05
25 161.22 | 47.40 1.54 500 541.00 4. 44 4.61 1.04
26 122.14 | 44.92 15.94 12.32 1.57 500 528.50 7.88 5.92 0.75
27 79.85 | 62.75 14. 94 14. 20 1. 56 500 552.00 4. 83 3.72 0.77
28 111.16 | 41.49 21. 67 12.62 1.57 500 528.50 7.53 5.32 0.71
29 129.03 | 41.27 16. 29 12.51 1.57 500 528.50 8.13 6.38 0.79
30 139.88 | 34.99 15.78 12. 39 1.58 500 528.50 8.57 7.11 0. 83
31 110.04 | 48.23 17.66 11. 82 1.59 500 528.50 7.44 5.29 0.72
32 99.00 | 56.65 18. 06 9.78 1.56 500 552.00 6.77 4.51 0.67
33 99.83 | 49.36 17.98 17.12 1.54 500 541.00 6.76 4.72 0.70
34 94.21 | 60.10 16. 19 10. 85 1.54 500 552.00 6.06 4.21 0.69
35 113.76 | 50.93 16. 50 10. 85 1.53 500 541.00 7.47 5.14 0. 69
36 102.90 | 58.18 14. 27 9.98 1.57 500 541.00 6.63 4.72 0.72
37 121.10 | 47.59 22.70 1.58 500 542.50 7.98 5.47 0. 69
38 141.02 | 42.49 13. 30 1.58 500 542.50 8.76 6.28 0.72
39 159.19 | 31.40 18. 70 1.57 500 542.50 8. 54 7.37 0. 86
40 161.69 | 37.01 12. 40 1.54 500 542.50 8. 75 7.06 0. 81
41 102.68 | 62.09 17. 30 1. 56 500 541.00 6.38 4.18 0. 66
42 141.42 | 47.50 12.50 1.55 500 542.50 8. 35 5.99 0.72
43 121.20 | 55.88 14. 50 1. 56 500 542.50 7.81 5.00 0. 64
44 103.61 | 65.86 12.90 1.57 500 541.00 5.76 4.19 0.73

k4]
45 89.00 | 39.99 20. 00 1. 50 500 541.00 4.98 3.44 0. 69
46 89.98 | 45.00 20. 00 1. 50 500 541.00 4.97 3.48 0.70
47 89.96 | 49.99 20. 00 1.50 500 541.00 4.92 3.47 0.70
48 79.80 | 35.00 20. 00 1.55 500 541.00 3.96 3.10 0.78
49 79.99 | 40. 20 20. 00 1.50 500 541.00 4.24 3.03 0.71
50 79.98 | 45.00 20. 00 1.52 500 541.00 4.47 3.12 0.70
51 70.05 | 29.97 20. 00 1.50 500 541.00 3.10 2.43 0.78
52 70.10 | 29.97 20. 00 1.55 500 541.00 3. 30 2.56 0.77
53 70.00 | 39.97 20. 00 1.50 500 541.00 3.40 2.58 0.76
54 58.90 | 25.00 20. 00 1.50 300 541.00 2.23 1. 88 0. 84
55 60.80 | 29.96 20. 00 1.55 400 541.00 2.51 2.14 0. 85
56 60.40 | 35.00 20. 00 1.55 500 541.00 2.73 2.21 0. 81
57 49.50 | 19.90 15. 00 1.55 190 541.00 1.59 1. 44 0.91
58 50.10 | 24.99 15.00 1.50 285 541.00 1.70 1.51 0. 89
59 50.10 | 29.97 15. 00 1. 50 290 541.00 1. 88 1.59 0. 84
60 38.20 | 14.78 9. 80 1.55 170 541.00 0.91 0. 83 0.91
61 39.40 | 19.75 9. 60 1.55 210 541.00 1. 07 1.02 0. 95
62 38.50 | 24.68 9. 80 1.55 240 541.00 1.22 1.10 0. 90
63 28.10 | 10.45 9.20 1.55 85 541.00 0.52 0. 44 0. 85
64 29.50 | 14.50 9.70 1.55 155 541.00 0. 65 0.57 0. 88
65 29.00 | 19.55 9.70 1.55 145 541.00 0.73 0.67 0.92
66 153.46 | 64.53 15.02 1. 50 2 600 541.13 10. 43 5.96 0.57
67 152.70 | 64.77 16.51 1. 50 2 600 541.13 9.47 5. 96 0.63

SCHRLS ]
68 153.54 | 65.01 16. 27 1. 90 2 600 534.48 15. 86 9.36 0.59
69 153.38 | 64.47 16. 00 1. 90 2 600 534.48 12.94 9.35 0.72
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gk 1

SRR | %S | A/mm | @/mm | b/mm | ¢/mm | ¢t/mm | [/mm | Fy/MPa | M./(kN+*m) | Mg/(kN +m) MepM.od
70 203.74 | 75.88 16. 16 1. 50 2 600 513.40 13.47 7.95 0.59
71 203.70 | 76.08 16.42 1. 50 2 600 513.40 12. 20 7.95 0. 65

kLS ]
72 203.53 | 79.27 17.51 1. 90 2 600 510. 48 21.76 12. 39 0.57
73 202.60 | 77.92 17.28 1. 90 2 600 510. 48 18. 85 12. 34 0. 65
74 89.96 | 41.67 15.57 1. 00 1 800 272. 60 2.17 1. 96 0. 90
75 90.19 | 41.74 15.59 1. 00 1 800 272. 60 2.35 1. 96 0. 83
76 89.84 | 41.68 15. 65 1. 00 2 400 272. 60 1. 84 1.47 0. 80
77 90.12 | 41.68 15.55 1. 00 2 400 272. 60 1.79 1.47 0. 82
78 89.48 | 41.70 15.58 1. 00 2 400 272. 60 1.83 1.47 0. 80
79 88.65 | 41.27 15. 69 1. 00 3 000 272. 60 1. 38 1. 16 0. 84

SCHRE6] 80 89.66 | 41.29 | 15.59 1. 00 3000 | 272.60 1.33 1.16 0. 87
81 140.12 | 41.62 15.79 1. 00 1 800 272. 60 3.08 2.10 0.68
82 140.45 | 42.47 | 15.79 1.00 | 1800 | 272.60 3.16 2.09 0.66
83 140.25 | 42.50 | 15.55 1.00 | 2400 | 272.60 2.38 1.56 0.65
84 140. 14 | 41.75 | 15.64 1.00 | 2400 | 272.60 2.35 1.52 0.65
85 140.09 | 42.55 15. 96 1. 00 3 000 272. 60 1.92 1. 26 0. 66
86 139.87 | 42.79 15.76 1. 00 3 000 272. 60 1. 84 1.27 0. 69
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Tab.2 Comparisons Between Calculation Results by GB 50018—2002 and Test Results
About Z-section Beams of Cold-formed Thin-wall Steel

SCERARVE IS | A/mm | a/mm | b/mm | ¢/mm | ¢t/mm | §/C) | [/mm | Fy/MPa | Miw/(kN *m) | Mgp/(kN * m) | MgsM..d
1 216.5 | 62.8| 21.3 1.64 | 50.20 | 5500 | 433.0 10. 50 9.84 0. 94
k2] 2 214.5 | 60.5| 19.3 1.61 | 49.30 | 5500 | 417.0 9. 00 9.20 1.02
3 215.0 | 61.3 | 20.3 1.57 | 48.80 | 5500 | 405.1 8.00 8.08 1.01
4 216.0 | 62.5| 23.5 1.84 | 50.30 | 5500 | 377.6 13.70 11.40 0. 83
5 216.0 | 62.3| 23.5 1.83 | 50.30 | 5500 | 384.9 15.10 11.43 0.76
6 216.0 | 62.8 | 23.5 1.83 | 50.20 | 5500 | 380.5 13. 90 11. 34 0.82
k3] 7 215.0 61.8 | 40.5 1.63 | 47.30 | 5500 367.3 10. 80 9.51 0. 88
216.0 | 60.5 | 19.0 1.51 | 50.10 | 5500 | 403.4 11.40 8.06 0.71
9 216.0 | 61.5| 19.0 1.50 | 50.40 | 5500 | 406.5 11. 20 7.96 0.71
10 288.5 | 87.3| 22.5 1.79 | 45.10 | 5500 | 455.5 21. 90 15. 95 0.73
11 150.0 | 80.0 | 20.0 1. 20 1880 | 560.5 4.63 3.82 0. 83
12 150.0 | 80.0 | 20.0 | 10.0 | 1.20 1880 | 560.5 4.77 4,47 0. 94
13 150.0 | 80.0 | 20.0 | 15.0 | 1.20 1880 | 560.5 4. 86 4.78 0.98
14 150.0 | 80.0 | 20.0 | 20.0 | 1.20 1880 | 560.5 4.73 4.87 1.03
15 150.0 | 80.0 | 20.0 1.50 1880 | 529.5 7.06 5.70 0.81
16 150.0 | 80.0 | 20.0 | 10.0 | 1.50 1880 | 529.5 7.11 6.45 0.91
17 150.0 | 80.0 | 20.0 | 15.0 | 1.50 1880 | 529.5 7.31 6.81 0.93
18 150.0 | 80.0 | 20.0 | 20.0 | 1.50 1880 | 529.5 7.13 7.18 1.01
19 200.0 | 80.0 | 20.0 1.50 1880 | 515.5 9.49 7.83 0. 82
20 200.0 | 80.0 | 20.0 | 10.0 | 1.50 1880 | 515.5 9.55 8.89 0.93
21 200.0 | 80.0 | 20.0 | 15.0 | 1.50 1880 | 515.5 9.93 9.42 0.95
22 200.0 | 80.0 | 20.0 | 20.0 | 1.50 1880 | 515.5 9. 46 9. 94 1.05
23 200.0 | 80.0 | 20.0 1.90 1880 | 495.5 14.74 12.03 0. 82
24 200.0 | 80.0 | 20.0 | 10.0 | 1.90 1880 | 495.5 15. 04 13. 30 0. 88
25 200.0 | 80.0 | 20.0 | 15.0 | 1.90 1880 | 495.5 15. 34 13.93 0.91
k(7]
26 200.0 | 80.0 | 20.0 | 20.0 | 1.90 1880 | 495.5 15. 22 14.56 0. 96
27 250.0 | 80.0 | 20.0 1. 90 1880 | 508.5 18. 86 16. 00 0. 85
28 250.0 | 80.0 | 20.0 | 10.0 | 1.90 1880 | 508.5 19. 28 17.73 0.92
29 250.0 | 80.0 | 20.0 | 15.0 | 1.90 1880 | 508.5 19. 82 18. 60 0. 94
30 250.0 | 80.0 | 20.0 | 20.0 | 1.90 1880 | 508.5 19.78 19.47 0.98
31 250.0 | 120.0 | 20.0 1. 90 1880 | 506.5 18.16 14. 96 0. 82
32 250.0 | 120.0 | 20.0 | 10.0 | 1.90 1880 | 506.5 18.35 16.76 0.91
33 250.0 | 120.0 | 20.0 | 15.0 | 1.90 1880 | 506.5 18.61 17.66 0.95
34 250.0 | 120.0 | 20.0 | 20.0 | 1.90 1880 | 506.5 18.37 18.55 1.01
35 250.0 | 120.0 | 30.0 1.90 1880 | 511.0 19. 61 15. 36 0.78
36 250.0 | 120.0 | 35.0 1.90 1880 | 511.0 20. 01 15.54 0.78
37 250.0 | 120.0 | 40.0 1.90 1880 | 511.0 20. 50 15.73 0.77
38 250.0 | 120.0 | 20.0 | 10.0 | 1.90 1880 | 483.0 18.63 16. 30 0.87
39 250.0 | 120.0 | 20.0 | 15.0 | 1.90 1880 | 483.0 18.91 17.15 0.91
40 250.0 | 120.0 | 20.0 | 20.0 | 1.90 1880 | 483.0 18.91 18.01 0.95
S 0. 89
T 2 0.09
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Fig.2 Z-section Beams of Cold-formed Thin-wall Steel
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Tab.3 Comparisons Between Calculation Results by GB 50018—2002 and Test Results

About Hat-section Beams of Cold-formed Thin-wall Steel

SCHRK IR | BAF S | h/mm a/mm b/mm t/mm //mm Fy/MPa | Miew/(kN * m) | Mg/ (kN »m) | MesMicd
1 40 40 0 1.5 1 600 312 331 337.62 1.02
2 40 45 0 1.5 1 600 312 367 370. 84 1.01
3 40 50 0 1.5 1 600 312 399 376. 89 0. 94
SCHKES]
4 40 40 10 0.6 1 600 280 165 178.19 1.08
5 40 40 20 0.6 1 600 280 253 270.71 1.07
6 50 400 20 1.5 1 600 290 1 331 1 362.69 1.02
P30 1.02
rofe 22 0.08
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Tab.4 Comparisons Between Calculation Results by GB 50018—2002 and Test Results
About I-section Beams of Cold-formed Thin-wall Steel
SCHRRVR | i h/mm a/mm b/mm ¢t/mm l/mm Fy/MPa | M/ (kN ¢« m) | Mgp/ (kN * m) MM
1 181.0 91.9 17.4 1. 459 1 800 229 54. 88 54.78 1. 00
2 181.5 91.3 18.2 1.479 1770 229 56. 35 57.07 1.01
3 179.0 92.6 17.3 1.478 1 800 229 51.00 54.93 1.08
SCHkL9]
4 268.5 137.9 20.4 1.478 2700 229 67.82 71.53 1. 05
5 272.5 136. 6 21.4 1. 465 2 700 229 68. 34 72.46 1. 06
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