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Abstract: The 15 groups long column specimens of box section cold-formed grade G550 high-
strength steel were tested under axial compression load. The load capacity and the failure
characteristic of the specimens were analyzed. The wall thickness of specimens are all 0. 6 mm;
the ratios of width to thickness are 42,58,75 and the slenderness ratios are 40,60,80,100,120.
The results of experimental research show that using Chinese code GB 50018-2002 to calculate the
load capacity of grade G550 high-strength cold-formed thin-walled steel long column is unsafe. By
comparing the test results with the calculation by Chinese code GB 50018-2002, a suggestion
method of calculating load capacity for the grade G550 high-strength cold-formed thin-walled steel
long columns by using Chinese code GB 50018-2002 was presented with consideration of the plate-
group interaction of element. The results calculated by suggestion method agree quite well with
the test results and are safety. So the suggestion method can be used for the reference to

engineering design and revising the code.
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Fig. 1 Specimens of long columns
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Fig.2 Test equipment and arrangement of measuring points
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Fig.3 Buckling and failure mode of specimens
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Fig.4 Typical relation of load and displacement

of long column specimens
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Tab.1 Dimensions of specimens and test ultimate load capacity

i 5 b/t b/mm h/mm d/mm t/mm L/mm A/mm? P./kN
LSCla 24.6 11.9 8.1 0.6 400. 5 74.64 25. 30
L.SClb 24.7 12.1 8.1 0.6 400. 0 75. 24 27.49
LSClc* 24.7 12.4 8.1 0.6 400. 3 75.96 28.04
LSC1d* 24.9 12.5 8.0 0.6 400. 0 76. 20 29.96
LSC2¢ 24.7 12.0 8.3 0.6 600. 5 75.48 18. 31
LSC3c 42 24.6 12.4 8.2 0.6 800. 5 76.08 12.23
L.SC3d 24.7 12.4 8.1 0.6 800. 0 75.96 12.12
LLSC4c 24.6 12.4 7.9 0.6 1 000.0 75. 36 10. 16
1.SC4d 24.5 12.3 7.8 0.6 1 000.5 74.76 9.79
LSC5¢ 25.1 12.2 8.0 0.6 1200.5 75.72 7.15
LSC5d 25.2 12.4 7.7 0.6 1199.8 75. 60 7.81
L.SC6a 34. 8 17.4 7.9 0.6 560.5 99. 60 34. 80
L.SC6b 34.5 17.5 8.4 0.6 560. 8 100. 68 34.13
LSCé6c* 34.7 17.5 7.9 0.6 560. 2 99.72 32.72
LSC7a 34.7 17.1 8.3 0.6 640. 5 99.72 28.63
LSC7b 34.6 17.4 8.4 0.6 640.9 100. 56 30. 37
LSC7¢* 58 34.4 17.6 7.9 0.6 640.7 99. 60 29. 68
LSC8c¢* 34. 8 17.2 8.2 0.6 1120.0 99. 84 16. 38
LSC9c 35.1 17.3 7.6 0.6 1400.5 99. 00 14.52
L.SC9d 35.2 17.5 7.9 0.6 1400.5 100. 32 15.62
1L.SC10b 34.7 16.9 7.7 0.6 1 680.5 97. 80 9.16
LSC10c¢* 34.5 17.7 8.3 0.6 1 680.5 100. 92 10. 43
LLSClla 44,4 22.6 7.8 0.6 720.7 123. 36 38.00
LLSC11b 44,5 22.5 7.8 0.6 720.5 123.24 38.70
LSCl1c* 44.6 22.5 8.1 0.6 719.8 124.08 32.92
LSC12a 44.9 22.8 7.7 0.6 1079.8 124. 20 33.31
L.SC12b . 45.0 22.5 7.7 0.6 1079.4 123. 60 28.07
LSCl12c¢” E 43.3 22.3 8.1 0.6 1079.5 122. 04 26.96
LLSC13c¢ 45.0 22.3 7.8 0.6 1 440.2 123. 36 23.11
1L.SC13d” 44,6 22.4 8.1 0.6 1 440.2 123. 84 24.82
LSCl4c 45.0 22.3 7.9 0.6 1 800.0 123. 60 18. 20
LSC15¢” 45,2 22.5 8.1 0.6 2159.8 124. 80 15.12
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Fig. 6 Comparison of ultimate load capacity with

tests and calculations
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Tab.2 Ultimate load capacity with tests and calculations

5 b/t A Ne/kN P./kN N1 /kN N, /kN N;/kN P./Ns N i\: P,y
LSCla 53.74 55.10 25.30 37.44 30.13 28.03 0.903 9.736
LSClb 52.79 57.56 27.49 37.72 30. 69 28. 46 0.966 3.413
LSClc* 51. 60 60. 82 28. 04 38.09 31.38 29.02 0.966 3.367
LSCld* 51.01 62.42 29.96 38.11 31.59 29.17 1.027 —2.699
LSC2¢ 77.43 26. 84 18.31 34.07 19.93 19.51 0.938 6.169
LSC3c 12 98. 20 16. 82 12.23 29.17 13.17 13.00 0.941 5.935
LSC3d 97.92 16. 89 12.12 29.16 13.22 13.05 0.929 7.132
LSCtec 120. 80 11.01 10. 16 22.85 8. 81 8.75 1.161 —16.122
LSC4d 121.70 10.76 9.79 22.51 8. 62 8.56 1.144 —14. 385
LSC5¢ 145. 91 7.58 7.15 17. 45 6.14 6.12 1.169 —16.910
LSC5d 142. 80 7.90 7.81 18.10 6. 40 6.37 1.227 —22.668
LSC6a 47.76 93.08 34. 80 42,24 36.58 33.56 1.037 —3.708
LSC6b 47.89 93. 60 34.13 43.07 37.17 34,09 1.001 —0.124
LSC6c* 47.51 94. 20 32.72 42.33 36. 74 33.68 0.972 2. 849
LSC7a 55. 25 69. 64 28. 63 41,99 33.33 31. 27 0.916 8. 442
LSC7b 54.48 72.22 30. 37 42.36 34.01 31.79 0.955 4,470
LSC7c¢* 58 53.62 73. 85 29. 68 41. 86 34.05 31.70 0.936 6. 362
LSC8c* 93.23 24. 49 16.38 34,18 17.42 17.22 0. 951 4.863
LSC9c 114. 05 16. 22 14.52 27. 30 12. 85 12.76 1.138 —13.754
LSC9d 113.19 16. 69 15. 62 27.89 13.13 13.05 1.197 —19.722
LSC10b 139. 60 10.70 9.16 21.02 8. 65 8.61 1.064 —6. 445
LSCl0c* 134.79 11. 84 10.43 22.69 9.55 9. 50 1.098 —9.785
LSClla 45.45 127.33 38.00 42.46 38.18 35. 54 1.069 —6.910
LSC11b 45. 60 126. 33 38.70 42.39 38.08 35. 46 1.091 —9.127
LSCllc* 45. 68 126. 77 32.92 12.81 38.41 35.76 0.921 7.945
LSC12a 66. 04 60. 72 33.31 40. 07 29. 82 29. 36 1.135 —13. 465
LSC12b i 66. 80 59. 05 28. 07 39. 85 29. 35 28.43 0.988 1. 249
LSC12¢” ” 68. 05 56. 19 26. 96 40. 43 28. 89 28.02 0.962 3.788
LSCl13c 89. 05 33.16 23.11 36. 04 20. 20 19. 94 1.159 —15.892
LSC13d” 89.07 33.28 24. 82 36. 46 20. 36 20. 09 1.235 —23.520
LSCldc 110. 73 21. 49 18.20 30. 82 14. 86 14.76 1.233 —23.344
LSCl5¢" 131. 40 15. 41 15.12 25. 45 11.65 11. 60 1.303 —30. 328
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20f
£ w %% | on A NaAN | Ne/N [ NG /N
= e <N LSCla 53.74 24.48 14.74 1.66
LSC1b 52.79 24.78 14.91 1.66
0 y . . “lc* 5 5. 5. .
40 30 150 160 1L.SClc 51.60 25.16 15.13 1. 66
2 LSC1d* 51.01 25. 26 15.21 1.66
(a) %% J& Lbb/t=42 [
35k LSC2¢ 77.43 18.42 13.07 1.41
0F g o Q235 LSC3c¢ 42 98. 20 12.65 10. 77 1.18
— ——G5504fl LSC3d 97.92 | 12.70 10. 79 1.18
2200 4 —
S LSCdc 120. 80 8. 62 7.92 1.09
o T L.SC4d 121.70 8.43 7.77 1.09
st |
0 , . , LSC5¢ 145. 91 6.06 5.77 1.05
40 80 , 120 160 1.SC5d 142. 80 6. 30 5. 99 1.05
(b) %8 J& Lb/t=58 LSC6a 47.76 28. 83 18.12 1.59
35} LSC6b 47.89 29. 28 18. 38 1.59
0 TSN, A Q2354 LSCé6c* 47.51 28.92 18.16 1.59
251 ——G5504 E—
Z 20 A - LSC7a 55. 25 27.50 17.83 1.54
= 15l e LSC7b 54.48 27. 89 18.01 1.55
10} i —_—
st LSC7c¢* 58 53.62 27.74 17.87 1.55
0 L L 1 L.SC8c* 93.23 16. 80 14.51 1.16
30 70 110 150 - |
1 LSCY¢ 114.05 12.59 11.39 1.11
()38 J# Hb/=T5 LSCod 113.19 | 12.87 11. 67 1.10
B 7 G550.Q235 $MAY R PR & £ /1 LL 3% L.SC10b 139. 60 8.52 8.06 1. 06
Fig.7 Ultimate load capacity comparison of G550 and Q235 LSC10c* 134.79 9. 39 8.84 1.06
s E LSClla 45.45 31.47 19.99 1.57
7 A Im LSC11b 45. 60 31.41 19. 96 1.57
(1)Efﬁiiﬂ#fi%@i%ﬁﬁiﬁi@ﬁ%ﬂﬂ%%ﬁﬁ%» LSCllc* 45,68 31.65 20. 10 1.57
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