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Axial Bearing Capacity Design Method of Cold-Formed
Steel Quadruple-C Built-up Section Members

NIE Shao-feng' , ZHOU Tian-hua' , YANG Dong-hua® , ZHANG Ya-jiang'
(1. School of Civil Engineering,Chang’an University, Xi’an 710061, China;
2. China West Airport Group,Xi’an 710075, China)

Abstract ; The finite element model involving geometric large deformation, materials and contact nonlinearity
is established. Specimens of cold-formed steel quadruple-C built-up section members are simulated and the
finite element models are proved to be valid. Then, numerical analysis on the behavior of specimens with
different slenderness ratio and flange flakiness ratio are carried out,and then the axial bearing capacities of
specimens are obtained. Based on effective width method and direct strength method (DSM) in related
codes, two design methods of cold-formed steel quadruple-C built-up section members under axial
compression are proposed:effective length method and correction factor method. It is shown that:the final
failure characteristics of all specimens are local buckling and distortional buckling. In the case of not
considering the reduction of effective length, the results calculated by each code are slightly lower than
those of test and FEM when the slenderness ratio is less than 50, while the results are too conservative
when the slenderness ratio is more than 50.
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C89-t1. 6-11800 51.9 33.7 278. 81 266.12 257. 47 287.95 1. 048 1.083 0. 968
(C89-t0. 8-12400 70. 9 46.1 99.03 76. 04 79. 04 90. 03 1. 302 1. 253 1. 100
C89-t1. 0-1450 13 8.4 168. 28 126. 95 127. 96 142. 23 1. 326 1. 315 1. 183
C89-t1. 0-11200 34.6 22.5 149. 15 124.2 125. 89 139. 74 1. 201 1. 185 1. 067
C89-t1. 0-12400 70. 9 46. 1 138. 04 118. 8 118. 88 131. 39 1.162 1. 161 1. 051
C89-t1. 0-13000 86.5 56. 2 134.73 115.5 113. 85 125. 44 1. 166 1. 183 1.074
C89-t1. 0-14200 121 78.7 125. 49 104. 78 101. 32 110. 78 1. 198 1. 239 1.133
(C89-t1. 0-15100 147.1 95. 6 120. 59 91.97 90. 31 98.13 1. 311 1. 335 1. 229
C89-tl. 2-12400 70. 9 46.1 182. 98 168. 98 164. 47 178. 2 1. 083 1.113 1.027
C89-t1. 6-12400 70. 9 46. 1 267.56 257.11 247.52 277.15 1. 041 1. 081 0. 965
C89-t2. 0-12400 70. 9 46.1 379. 35 376. 61 379. 21 381. 35 1. 007 1. 000 0. 995
C89-t1. 6-13000 86.5 56. 2 261.11 247.03 235.2 263. 82 1. 057 1. 110 0. 990
C89-t1. 6-13600 103. 8 67.5 252.83 233.38 220. 84 248.32 1. 083 1. 145 1.018
(C89-t0. 8-14200 121 78.7 95. 34 67. 64 67.82 76.16 1. 410 1. 406 1. 252
C89-tl. 2-14200 121 78.7 173. 85 143.9 139. 14 149. 76 1. 208 1. 249 1. 161
C89-t1. 6-14200 121 78.7 245. 49 215.99 204. 81 229.29 1. 137 1.199 1.071
C89-t2. 0-14200 121 78.7 342. 26 313. 66 292. 49 292.49 1. 091 1.170 1.170

C89-t1. 6-15100 147.1 95. 6 220. 2 182.73 176. 42 190. 22 1. 205 1. 248 1. 158




http://gks.cqu.edu.cn

A BV AT AR AN v BB A AR b R R ) R ik 27
SRSV R 7 s — 35 U B B A ST AR Y il A3 KM ERE A A RAALL ik =i AT A

JE R 3 55l & A BROTIE W) & Baf . Bw T % BEGE A PAKN PN n 7 PRE/AN PA/P
L TR S TR N . CL40-t1. 6-1450 7.9 312.02 279.28 1.117 1061 296.45  1.053
4.2 BEAME(FES) C140-t1. 6-11200 21 292.66 273,47 1.07 1.019 278.62  1.050
C140-t1. 6-12100 36.8 286.83 265,11 1.082 1.003 265.97  1.078

LI GB 50018 —2002 4 %L 55 J& kb ik Ry F il 7F =X CL40-11. 6-13000 52.6 277.72 255.76 1.086 1.026 262.54  1.058

o C140-t1. 6-14200 71.1 271.91 236.27 1.151 1.101 260.13  1.045

CO) B RETl 1 AT 0E » Vo 250 B TR DU B F 5 S A C140-t1. 6-15100 89.4 260.39 205.91 1.2651.232 253.64  1.027
MEAFZ B ADTE, ZHFENMIES T EY C140-t1. 6-16000 105.2 255.47 173.87 1.469 1.385 240.73  1.061
C140-t1. 6-16900 121 247.36 146.14 1.693 1.576 230.33  1.074

Ho B AR 5 J5 LG X 37 AL il i 7R BT 1 R W 3 5 C140-t1. 617800 136.7 235.2 124,23 1.893 1.806 224.42  1.048
T PSRN o i R AR 2 R C140-t1. 6-18700 152.5 225.2  106.95 2.106 2.076 221.99  1.014
C89-t1. 6-1300 8.7 321.21 283.08 1.1351.058 299.57  1.072

SR T C89-t1.6-1450 13 301.51 280.44 1.0751.042 292.15  1.032

N, <yA., f (182) C89-t1.6-11200 34.6 287.15 265.42 1.082 1.003 266.24  1.079
C89-t1. 6-11800 51.9 278.81 251.28 1.11 1.025 257.49  1.083

Fe e M5 C89-t1. 6-12400 70.9 267.56 230.93 1.159 1.093 252.42  1.060

. C89-t1. 6-13000 86.5 261.11 200.94 1.299 1.208 242.76  1.076

Ny f (18b) (C89-t1. 6-13600 103.8 252.83 167.08 1.513 1.370 228.88  1.105

K o WEAREE REG AL N B S5 8 1w FL A C89-t1.6-14200 121 245.49 137.8 1.7811.578 217.5  1.129
C89-t1. 6-15100 147.1 220.2  99.82 2.206 1.979 197.53  1.115

DRy A SRR TR 5 f O BA 58 BE (L AR SCIRCK C89-t1.0-1450 13 168.28 126.09 1.3351.956 131.4  1.281
BT IR R BE 334, 04MPasy 84 %0 15 1F 2%, C89-t1.0-11200 34.6 149.15 121.43 1.228 1.564 121.8  1.225
C89-t1. 0-12400 70.9 138.04 109.99 1.2551.202 119.87  1.152

oy (it RS R T . C89-t1.0-13000 86.5 134.74  99.48 1.354 1.090 119.58  1.127

W T AL O B R R B H A B T P % LU C89-t1.0-14200 121 125.49  70.3 1.7851.003 109.97  1.141
C89-t1.0-15100 147.1 120.59  54.83 2.199 1.042 107.26  1.124
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