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Study on the seismic behaviors of opening cold-formed thick-walled

steel built-up sections under the axial cyclic loading
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2. Department of Architecture and Environmental Engineering, Taiyuan University, Taiyuan 030032, China;
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Abstract; In order to investigate the hysteretic behaviors of opening cold-formed thick-walled steel built-up sections
under the axial cyclic loading, three cold-formed steel columns were tested which the thickness of the web is 3 mm
and 8 mm. On the basis of compared with the test results, a finite element method (FEM) in ANSYS was
established. The influence of width-thickness ratio(h/t)rang from 20 to 50 for web and slenderness ratio about the
weak axis y(A,)rang from 30 to 90 of such members were investigated by FEM. Analysis results indicated that the
ductility of built-up sections member is better than single section member, and the width-thickness ratio and the
slenderness ratio about the weak axis y are the most important factors to affect the hysteretic behaviors. So, the
cold-formed steels which with great width-thickness ratio(2/7)and great slenderness ratio(4, ) should be avoided in
designing, because they will lead to poor seismic performance.

Key words: cold-formed thick-walled steel; built-up sections; hysteretic; width-thickness ratio; slenderness ratio
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Tab. 1 Selection table of axial hysteresis test specimens

g EVIEES FRe h/t As B
(hXbXaXt)/mm
1 C2-AC-1L50-35 250X 80X 50X 8 31 50 MR, Q2358
2 CC1-AC-1L95-70 200X 70 X 20X 3 67 100 HAAHETFH, Q2358
3 CC2-AC-1.50-35 250X 80X 50X 8 31 50 HETFE, Q2358
4 CC2-AC-L70-35 250X 80X 50X 8 31 80 HETFE, Q2358
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Tab.2 Measured parameters of specimens

. - R AR gy BT JE JEL WK E  ibiEsE
hXbXaXt/mm h/mm b/mm a/mm t/mm L/mm fy/MPa
1 C2-AC-1.50-35 250X 80X 50X 8 250. 4 80. 3 49.3 7.43 2021 270. 3
2 CC1-AC-1.95-70 200X 70X20X3 199. 6 70.0 19.2 2.85 3168 290.0
3 CC2-AC-1.50-35 250X 80X 50X 8 250. 4 80. 1 49.7 7.43 2 026 270. 3
4 CC2-AC-170-35 250X 80X 50X 8 251.6 80. 1 49.5 7.43 2 900 270. 3
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Tab.3 Summary of test failure phenomena
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Fig. 3 Failure mode of the C2-AC-L50-35
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Tab. 4 Component selection table for finite element parametric analysis

i kg h/mm  b/mm  a/mm  t/mm  L/mm h/t A f,/MPa
1 CC1-AC-1L.30-20 200 67 40 10 1020 20 30 235
2 CC1-AC-L50-20 200 67 40 10 1701 20 50 235
3 CC1-AC-L70-20 200 67 40 10 2 381 20 70 235
4 CC1-AC-1.90-20 200 67 40 10 3061 20 90 235
5 CC2-AC-1L.30-30 300 100 45 10 1459 30 30 235
6 CC2-AC-L50-30 300 100 45 10 2 432 30 50 235
7 CC2-AC-L70-30 300 100 45 10 3 404 30 70 235
8 CC2-AC-1.90-30 300 100 45 10 4 377 30 90 235
9 CC3-AC-1.30-40 400 133 55 10 1 930 40 30 235
10 CC3-AC-1L.50-40 400 133 55 10 3217 40 50 235
11 CC3-AC-1.70-40 400 133 55 10 4 503 40 70 235
12 CC3-AC-1.90-40 400 133 55 10 5 790 40 90 235
13 CC4-AC-1.30-50 500 167 65 10 2417 50 30 235
14 CC4-AC-1.50-50 500 167 65 10 4 028 50 50 235
15 CC4-AC-1L.70-50 500 167 65 10 5639 50 70 235
16 CC4-AC-1.90-50 500 167 65 10 7 250 50 90 235
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Fig. 10 Influence of width-thickness ratio of skeleton curves
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