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Research on the seismic behaviors of opening cold — formed

thick — walled steel under the axial cyclic loading

FU Xiaochao, LI Yuanqgi, SHEN Zuyan
(Department of Structural Engineering, Tongji University, Shanghai, 200092 )

Abstract ; In order to investigate the hysteretic behaviors of opening cold — formed thick — walled steel
members under the axial cyclic loading, three cold — formed steel columns were tested. On the basis
of compared with the test results, a finite element method (FEM) in ANSYS was established. The in-
fluence of width — thickness ratio (h/t) rang from 25 to 90 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 in-
dicated that 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 (h/t) and great slenderness ratio (A,) should be avoided in designing, because
they will lead to poor seismic performance.
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Tab. 1 Test section parameters
e T LA KB SelE Ktk EREEE ERMGE
‘I/ =3
7 hxbxaxt/mm L/mm h/t A f.n/MPa A,/mm
C2-8-150-T 250.4 x80.3 x49.3 x7.43 1521 30 50 270.3 1.58
C4 -t12-130-T 360.2 x139.9 x79.8 x11.33 1616 30 30 274.6 2.12
C4 —t12-150-T 365.2 x140.3 x81.0 x11.33 2 704 30 50 274.6 3.71

[ 7 I P 2 1 R 2 1
Feo HITHFTENS G2 R RE RN, S UK, 4
T 91 Jry 0 e W L 2 A e oy T L LR R
KBIPURE PEREA R AR BEAR, B ST 45 R LW G5
R S AN DR S A R K A Y D S
Ko SR, JEERE AN ) 27 1k RE S v RE R B A A 1
Z 25, kT HAURMERE A UFF i R DL AR IE , 9 it
ARTSCHEHUT 3 HREESEE ¢ >6 mm AUV & Y
(CIHEAN) BEAT Rl 1) it 0] 3056, 9K 5 At 7 AH 5C B9
ANSYS A FRICEAIIAT IS, 72 5l 45 R X 1
B UEASE R R LAY BEA 1, e IO [R) 58 5 LE I 4
FAEEAT 2 500k 4307, LA 5% ¥ 255 J5 BE U0 (1 Bt

mtERE.

1 R IEHER

1.1 i i E

LRa IR A I B I fE 1 e R
25 8] FR ) X AR S R, AR SCIEIC T 3 MR S
PR A R A A P i i (e, AR 3 AT
SHREMIE 1 FR .

W1 R, A £ & h 3 AR 9%
ERUNHEAT ISR AT 5T, 3 b Bs B o S e
HrL A, BRI SESS 3 y R AL, A, o S5 & AF
Je M B, HeAAT 5 SR 1

Y

/ﬁm .
x&J i

e |
K|

(I Y WA S g Ane

Fig.1 Test section and symbols
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Fig.2 Cyclic load-deformation curve
for test and FEM
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Tab. 2 Model dimensions

R 95 hxbxaxt/mm h/t L/mm A, A /mm
Cl -2 - 130 180 x60 x 15 x2 90 641 30 0.73
Cl -2 - L60 180 x60 x 15 x2 90 1282 60 1.46
Cl -2 -190 180 x60 x 15 x2 90 1923 90 2.19
C2 -4 -130 250 x 80 x20 x4 63 832 30 0.95
C2 -4 - 160 250 x 80 x20 x4 63 1 664 60 1.90
C2 -4 -190 250 x 80 x20 x4 63 2 495 90 2.85
C3 -8 - L30 300 x 100 x30 x 8 38 1034 30 1.18
C3 -8 - 160 300 x 100 x30 x 8 38 2 067 60 2.36
C3 -8 -190 300 x 100 x30 x 8 38 3101 90 3.54
C4 -112 - 130 360 x 120 x40 x 12 30 1229 30 1.40
C4 -112 - 160 360 x 120 x40 x 12 30 2 459 60 2.80
C4 -112 - 190 360 x 120 x40 x 12 30 3 688 90 4.21
C5 -t16 - 130 400 x 140 x50 x 16 25 1433 30 1.63
C5 —-116 - 160 400 x 140 x50 x 16 25 2 866 60 3.27
C5 -116 - 190 400 x 140 x50 x 16 25 4 299 90 4.90
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Fig.3 Cyclic load-deformation curve

of series Cl1-t2
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Fig.5 Cyclic load-deformation curve of series Cb-tl6
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