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Comparison of design methods for axially buckling loads of
cold-formed thin-walled channels

HUANG Lihua ,YANG Wenbin, XU Jia
(Faculty of Infrastructure Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract: In the light steel structure design codes of various countries, the calculation of the axially buckling loads
of cold-formed thin-walled steel members is mainly based on the effective width method and direct strength method.
In this paper, through the study of the formulas in American Iron and Steel Institute ( AISI) and the Chinese Cold-
formed Steel Specification (GB 50018—2014 draft), 76 specimens of regular channel sections are taken as the
objects, the comparison of axially buckling loads obtained from the different calculation methods with the
experiment results was conducted. The accuracy, reliability and the differences of calculation results based on the
algorithms in the two countries’ specifications are analyzed. Results show that the calculation results of the direct
strength method in the Chinese code (draft) and the effective width method in the American code are closer to the
bearing capacity of the specimens. The calculation results of the effective width method in the Chinese code (draft)
are conservative, while the calculation results of the direct strength method in the American code are dangerous and

discrete.
Key words: Cold-formed thin-walled steel; axial compression capacity; effective width method; direct strength

method;channel section
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Tab.1 Comparison of ultimate loads between the computation and test for specimens in literature [12 ]

RiEgs P/kKN  @E#iEx P /kN P,/kN P, /kN P, /kN P, /P, P,/P, pP,/P, P,/P,
P36F0280  65.0 L+F 57. 29 64. 58 74. 74 64.15 0. 881 0. 994 1.150  0.987
P36F1000  59.0 L+F 51. 21 56. 29 66. 22 61.53 0. 868 0. 954 1.122  1.043
P36F1500  50.1 L+F 42. 64 47.15 53.65 61.39 0. 851 0. 941 1.071  1.225
P36F2000  41.7 F 33.04 37.32 40. 87 52.71 0.792 0. 895 0.980  1.264
P36F2500  32.8 F 25. 83 29. 33 31.7 36.01 0.788 0. 894 0.966  1.098
P36F3000  24.7 F 20. 33 23.19 23. 69 25. 33 0. 823 0. 939 0.959  1.026
P48F0300  66.0 L+F 49. 01 61.96 63. 05 59. 15 0. 743 0. 939 0.955  0.896
P48F1000  62.7 L+F 45. 25 56. 4 58. 24 56. 34 0.722 0. 900 0.929  0.899
P48F1500  55.5 L+F 40. 46 49.71 51. 94 56.15 0.729 0. 896 0.936  1.012
P48F1850  47.2 L+F 35.53 44. 29 45. 22 56.12 0.753 0.938 0.958  1.189
P48F2150  43.6 L+F 31.76 39. 45 39. 88 56. 12 0.728 0. 905 0.915  1.287
PA8F2500  38.5 L+F 28. 16 33.81 34.6 50. 35 0.731 0. 878 0.899  1.308
P48F3000  37.4  L+F+FT 23.44 27.6 28. 64 36. 46 0. 627 0.738 0.766  0.975
P48F3500  29.5 F+FT 19. 64 23. 26 24.09 28.08 0. 666 0.788 0.817  0.952
Y)E 0. 764 0. 900 0.959  1.083

btk 2% 0.071 0. 064 0.100  0.140

T Po—ikBeai R Pr— P EMVEAROE L K 4R Po—AISI(2016) B RTE BE ik F S A5 R s Ps— v [ LY T 2 o 38 ik 7 B 45 2R

P, —AISI(2016) B4 58 B2 i 1 545 21

F2 B3I R NAITEE

Tab. 2 Comparison of ultimate loads in literature [13]

F5 XEO6HXRB AR

Tab.5 Comparison of ultimate loads in literature [ 16 ]

3‘2%“ PI/P\ PZ/PI P%/Pt P'l/Pl
SR 0. 794 0. 900 0. 900 0.919
e % 0.093 0.078 0. 083 0. 068

FIE: BAMWIALE 12 4
®3 x#[14liXFRE N BT LE

Tab.3 Comparison of ultimate loads in literature [ 14 ]

25 P, /P, P, /P, P; /P, P, /P,
FHME 0. 929 1. 004 0. 949 1. 147
bR 0. 092 0.098 0. 080 0.182

& BB 15 A
x4 XESHKHRE NI

Tab. 4 Comparison of ultimate loads in literature [ 15]

25353 P,/P, P,/P, P;/P, P,/P,
FHE 0. 980 1. 089 1.021 1.210
b i 22 0.105 0.096 0.112 0.133

FIE: BHMWIRALE 154

%%IJ Pl/Pl P_’/Pl P3/Pl P4/Pl
FEHE 0. 739 0.979 0.933 0. 890
brifE 2= 0. 054 0. 058 0. 042 0.053
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