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Abstract; A research was performed on the numerical simulation and design of cold — formed steel oval hollow

section compression members to investigate the applicability of existing design specification to the new section.

A non-linear finite element model was developed using Abaqus. The numerical results were compared with the

test results and it is shown that the numerical model accurately predicted the structural behavior of the com-

pression members. Parametric study was performed using the verified model including 100 members with dif-

ferent cross — section dimensions and lengths. The test and numerical strengths were compared with the design

strengths calculated using the current Chinese Code and direct strength method, which is included by the

North American Specification for cold — formed steel structures. It is shown that the direct strength method can

be used for the design of cold — formed steel oval hollow section members under axial compression.
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W21T2.8 42 x21x2.8 200.2 443.2 455.9
WI15TL.6 30x15x1.6 199. 1 432.1 453.6
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W48T21.360 181.2 L 181.4 L 1. 000
WAST2L360# 185.9 L 187.7 L 0. 990
W48T21600 196.0 L 184. 4 L 1. 060
W48T2L1200 190. 3 F 181. 4 L 1.050
WA48T2L1200# 188.5 F 178.4 L 1. 060
W48T21.1800 183.9 F 176.9  F+L  1.040
W48T21.2400 173. 1 F 165.2 F+L 1.050
W48T213000 157.7 F 146.6 F+L  1.080
W38T21345 163.3 L 151. 1 L 1. 080
W38T2L600 156. 2 L 146.6 L 1.070
W38T2L1200 146.6 F+L 146.6 F+L  1.000
W38T2L1800 131.6  F+L 139.2  F+L  0.950
W38T21.2400 118.8  F+L 123.8  F+L  0.960
W38T2L3000 103.5 F 97.3  F+L  1.060
W21T2. 8L126 144. 1 Y 126. 4 Y 1. 140
W21T2. 81300 122.3 F 114.8 F 1.070
W21T2. 8L600 111.0 F 108.9 F 1.020
W21T2. 81.900 9.8 F 92.7 F 1. 040
W21T2. 8L900# 92.8 F 95.2 F 0.970
W21T2. 811200 64.6 F 74.4 F 0. 870
W21T2. 811500 51.5 F 52.7 F 0. 980
WI5TI. 61.90 58.4 Y 50.3 Y 1.160
WI5TI. 61300 51.1 F 47.2 F 1. 080
WI5TI. 61600 38.9 F 43.8 F 0. 890
WI5TI. 61.900 30.4 F 32.1 F 0. 950
WI5TI. 61.900# 28.4 F 31.7 F 0. 900
WI5TI. 611200 19.0 F 19.5 F 0. 970
WI5TI. 611500 12.7 F 13.2 F 0.970
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H /mm B /mm t/mm ( H-B)/t
Wo60T2 300 60 2.0 148
Wo60T2. 4 300 60 2.4 123
W60T3 300 60 3.0 98
W60T4 300 60 4.0 73
W60T10 300 60 10.0 28
W75TL.9 300 75 1.9 156
W75T2.2 300 75 2.2 134
W75T2. 8 300 75 2.8 105
W75T3. 8 300 75 3.8 77
W75T10 300 75 10.0 28
W100T1. 7 300 100 1.7 174
W101T2 300 100 2.0 148
W102T2. 5 300 100 2.5 118
W10313. 3 300 100 3.3 89
W104T10 300 100 10.0 28
W150T1. 3 300 150 1.3 229
WI150T1. 5 300 150 1.5 198
WI150TI. 8 300 150 1.8 165
W150T2. 5 300 150 2.5 118
W150T10 300 150 10.0 28
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P FR\/PDSM PI*‘]-‘.‘\/PC PI’]'T;\/P DSM P I“IC/‘\/PC PI’]".‘\/P DSM PI’IC/‘\/PCV
/KN /KN /KN
W48T21360 181.2 0.92 0.96 || W60T41500  700. 6 0.97 0.87 || wi00T212700 271.8 1.05 0.83
W4ST2L360# 185.9 0.92 0.95 || W60T4L1200  658.5 0.93 0.85 || WI00T213500 261.3 1.04 0.83
W4ST2L600  196.0 0.99 1.04 || W60T412000  626.3 0.92 0.86 ||W100T2.5L500 385.9 0.98 0. 80
W48T2L1200  190. 3 1.01 1.08 || W60T412700  598.5 0.93 0.88 |WI100T2.5L1200 384.1 0.98 0.81
W4ST2L1200# 188.5 1.01 1.08 || W60T4L3500  562.8 0.95 0.93  |WI100T2.512000 376.7 0.98 0.82
W4ST2L1800  183.9 1.06 1.13 || W60TIOL500 2 350. 6 0.99 0.99 @«10012.512700 369. 5 0.98 0.83
W48T212400 173. 1 .13 1.20  ||W60T10L1200 2 279.6 0.98 1,00 |W100T2. 513500 356. 4 0.98 0.83
W48T213000 157.7 1.20 .31 ||W60T1012000 2 133.6 0.98 1.01  ||W100T3.31500 578.0 0.93 0.82
W38T21345  163.3 0.93 0.95 ||W60TI012700 1 994.4 0.99 1.03 100T3. 3L1200  574.0 0.93 0.83
W38T2L600  156.2 0.91 0.94 ||W60TI013500 1 826.2 1.02 1.09  |W100T3.312000 560.6 0.92 0.84
W38T2L1200  146.6 0.91 0.97 ||W75T1.91500 237.5 1.06 0.83 |WI100T3.312700 550.9 0.93 0.85
W38T2L1800 131.6 0.92 0.98 |W75T1.9L1200 231.1 1. 04 0.82 100T3. 313500 535.7 0.93 0.87
W38T212400 118.8 0.99 1.09  |W75T1.912000 220.6 1.02 0.82 || WI00TI0L500 2 514.8 0.98 0.99
W38T213000 103.5 1.09 1.24  |W75T1.912700 212.8 1.02 0.83 ||WI100TI10L1200 2 487.9 0.98 0.99
W21T2.8L126 144. 1 118 .19 |W75T1.913500 182.1 0.92 0.76  ||W100T1012000 2 422.6 0.98 1.00
W21T2. 81300 122.3 1.06 1.08  ||W75T2.21500 286.0 0.99 0.80 ||W100T1012700 2 338.4 0.98 1.01
W21T2. 81600 111.0 1.04 1.08  |W75T2.2L1200 284.8 1.00 0.82 ||WI100T1013500 2 234.0 0.98 1.02
W21T2. 81900 96.8 1.10 118 |W75T2.212000 266.2 0.96 0.80 ||WI150T1.3L500 211.5 1.28 0.80
W21T2. 81900# 92.8 1.03 1,10 |W75T2.212700 263. 1 0.98 0.82 |WIS0TI.3L1200 199.5 1.21 0.76
W21T2. 811200 64.6 0.91 1,03 |W75T2.213500 245.7 0.97 0.82 |WI150T1.312000 204.6 1.25 0.79
W21T2. 811500 51.5 1. 00 114 ||W75T2. 81500 415.5 0.97 0.81 EVISOTI.SIZWO 208. 1 1.28 0.82
WISTL. 6190  58.4 1.16 1.16 |W75T2.8L1200 406.2 0.96 0.81 |WIS0TI.313500 203.5 1.28 0.83
WISTL. 61300 51.1 1.09 111 |W75T2. 812000 387.8 0.94 0.80 ||WI150T1.5L500 255.9 1.22 0.81
WISTL. 61600 38.9 0.97 1.03  |W75T2. 812700 373.2 0.94 0.81 150T1. 51200 244. 8 .17 0.79
WI5TL. 61900 30.4 1.03 1,15 |W75T2. 813500 348.9 0.92 0.82 |WIS0TI.512000 252.1 1.21 0.82
WI5TL. 61.900# 28.4 0.97 1.09 ||W75T3.81500 678.9 0.97 0.87 |WI50T1. 512700 249.4 1.21 0.83
WI5TL. 611200 19.0 1.01 112 |W75T3.8L1200 648. 1 0.93 0.85 150T1. 513500 240. 0 1.18 0.82
WISTL. 6L1500 12.7 1.03 1.07  |W75T3.812000 621.9 0.92 0.86 ||WI150T1.8L500 325.3 1. 14 0.83
W60T21500  223.4 0.98 0.78  |W75T3.812700 603. 4 0.93 0.87 |WI150T1.8L1200 312.9 1.10 0.81
W60T2L1200  205.0 0.91 0.74 |W75T3.813500 579.7 0.94 0.90 150T1. 812000 318.0 1.13 0.83
W60T212000 202.3 0.94 0.77 || W75T101500 2 433.9 0.99 1,00 |W150T1. 812700 313.9 1.13 0.84
W60T212700 178.3 0.87 0.72  ||W75T10L1200 2 380. 1 0.99 1,00 |W150T1. 813500 307.8 .12 0.85
W60T213500 171.7 0.90 0.77 ||W75T1012000 2 266. 4 0.98 1.01  ||WI150T2. 51500 499.5 1.02 0.84
W60T2. 41500 299.9 0.97 0.79 ||W75T1012700 2 147.8 0.98 1,02 |W150T2.5L1200 482. 1 0.99 0.82
W60T2. 411200 273.3 0.90 0.74 ||W75T1013500 2 016.8 1.00 1.04  |W150T2. 512000 479.5 1.00 0.83
W60T2. 412000 267. 1 0.91 0.76  |WI100T1.7L500 224.2 1.09 0.79 EVISOT?. 512700 473.5 0.99 0.84
W60T2. 412700 237.7 0. 86 0.72  WI100TL. 7L1200 226.3 1.10 0.81 |WIS0T2.513500 466.8 0.99 0.85
W60T2. 413500 227.3 0.88 0.76  W100T1. 712000 222.4 1.10 0.82 || WI50T10L500 2 788.1 1.01 1.01
W60T3L500 429, 4 0.96 0.79  WI100TL. 712700 216.8 1.10 0.83 ||WIS0TI0LI1200 2 755.4 1.00 1.01
W60T3L1200 395.9 0.90 0.76  W100T1. 713500 208.8 1.09 0.83 ||WI50T1012000 2 694.9 0.99 1.00
W60T312000 380.7 0.90 0.78 || W100T21500 281.7 1.04 0.80 ||W150T1012700 2 638.7 0.99 1.01
W60T312700 355.7 0.89 0.78 ||W100T2L1200 282. 4 1.05 0.81 ||WI150T1013500 2 566.9 0.98 1.01
W60T313500 326.5 0.88 0.80 ||W100T212000 278.1 1.05 0.82
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