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Study on seismic performance of multi-chamber steel plate-concrete
composite shear wall with braces
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Abstract: In this paper a study on multi-chamber steel plate-concrete composite wall with braces is presented. Speci-
mens of shear walls were designed and fabricated initially, and quasi-static cyclic experiments were carried out after-
wards to investigate its seismic behaviors. The failure mechanism, hysteretic behavior, energy dissipation capacity
and stiffness degradation under low cycle reversed loads were investigated by changing the axial load and aspect rati-
0s. A finite element model was established based on experimental results, and the influence of different parameters
on working mechanism and failure modes were further analyzed under low cycle reversed loads. The results show
that the finite element model satisfy suitably with the experimental results, and that the composite shear walls with
different parameters have high bearing capacity, high plastic deformation and energy dissipation capacity, and thus
strong seismic performance. The best seismic performance is shown with specimens having the axial load ratios low-
er than 0. 6, aspect ratios lower than 2. spacing of braces less than 120 mm. concrete strength of C50, and steel
thickness of 5 mm.
Key words: multi-chamber steel plate with braces; concrete shear wall; seismic performance; quasi-static cyclic

tests; finite element model
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Fig. 1 Detailed drawings for testing components
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Tab. 1 Size and parameters of individual specimen
K45 3 i /mm §#% %8 /mm 34 JE/mm BT E L AR5 E / mm
CSW1 1 600 800 80 0.4 3
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Fig. 2 Schematic diagram of loading
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Fig. 3 Photographs of failure shear walls
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Fig. 7 Load and boundary conditions
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Fig. 6 Grid partition of the model
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Fig. 8 Failure pictures of the finite element model
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Fig. 9 Comparison of the hysteresis curves
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Fig. 10 Comparison of the skeleton curves
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Tab. 2 Parameters of shear wall model

i = 5 98 1L LRI EYAY AR/ mm TREE L L) AT/ KN AR/ mm
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Fig. 11 Comparison of the skeleton curves with different parameters
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Fig. 12 Comparison of the stiffness degradation curves with different parameters

4.4 AESEXER T ERE R R0

FERERE ) R A B PURR RE T W B AR AR, S T B BRI AR AR A RE & . 0 0 i [l 2R 40 4% 1 T AR
R HABRERE ) BsR . SR AT RE S A HLR A E A1 S5 S50RG Al BHLJE R 40 A, R & & iU O FE REBE ) . 315 4 5
= (2 PR,

b=y X 73311:; jg:i E.=2x % h. . )

fcﬁf“ : Sapc T Scpa yﬂﬂﬂéiqj%{%@ﬂ(ﬁﬁ:{,mmz v*ﬁ%?éﬁ*@ﬁlﬁﬂﬁ%ﬁ1ﬁﬁﬂgﬁgﬁ, S osE +S()1)P‘ j‘]lﬁﬂé)%q:'
B DR b i G (R AR A B R R P L ) = A T AR Z R mm

AR S B R I i R TR S A O R WA 13 Pros . B 13Ca) B T 55 98 bb x4k A9 5% i o 9 Ll
AN T o o 2 i 1] A T AR A it A % ) DR T 484 R o L ) — i 28 8 001] v 9 B /0 a4 i [l 0 T AR, B o B 1
BUNFERE B . 1] 13 (b) ST 1 B Al R E o) il 2 1) 52 o o o A8 57 B8 AR () R 5 B ) A bR BRIl 2k
Al L 1 T ARUBR o R[] A5 % 9 Al A J52 I B ) i O AB BB B PR . 18 13 (o) S 17 YR BB - 9 3 ) il 46 1) 52
M) it 5 TS 5 - iR 1 K i [l 42 6 [T ) T AR A 3 R . AR TR C30 TR EE . R AT C70 1R EE 1 50 mm
(RS X N 1) B 55 FE BB T B R T 1. 91 06 B R B A PR AR AL A Y Sy B 44K BY ) % RE AR B SRR
13 Cd) S B 7 il He Lboxor il e 08 5% e [v] — i 28 4 s [ 1o R Al . b 1) 34 K S 35 K 5 8/ s Bl EE oy 0.6 B
XoF 0L 1) FE RE T AR SR R il S B 0.3 IR 6T N7 194 AR BE TED AR R /N L Bl R B Ry 0.7 B XF I Y 6 g AR Tl s e
0.3~0.4 Z[a], [& 13Ce) W 1 L 25 (8] B 0] 1 8 1) 52 i, 5 o6 1L 2% () BE 722 /0N i (el 28 BT A T AR 23 3 K
R 2% ] BF /)N FE BE Ht B K5 7 B8 24 50 mm B, $7 25 (] BE 2y 80 mm [ 5Y Jy 3% AH X F JC L 4% 57 7 8% 1 (B 4R =
T 10.73%,



FORAE LR L I B BE - 4L BY 3 B B M RE T S ¢ 55

140 000 - 70 000~ 70 000~
r . F - F >
120 000 o 60 000- e 60 0001 .
L re t = F
100 0001 - 50 000 A 50 0001
L 7 L ] L
g i » « g i ;A g B
E 80 0007 ) v E 40 0007 £ / \540 0007
& 60 000 e e & 30 0001 A 30 000,
= [ o = [ Lo &%
40 000} Ei e 20 000 o/ 20 000
L /! - # L P ard g* L
/ P // =0 2 ‘/ —— .
20000 -~ . 1* 10 000- P o 4" 10 000-
Lo o -~ _e Dt t ¢ - gt L
0 ;/T i 1 | 2 | ,/ 1 1 | 1 | 0

10 20 30 40 50 60 0 10 20 30 40 50 60 0

17 #%/mm {7 #%/mm 1 #%/mm
(a) = T HLAE TR (b) FAR % 251k (c) TR oAk
70 000 - 70 000
| - L
60 000+ e 60 000
L £ A r
“g 50000} W “g 50000
K 40 0001 v e K 40 0001
30 000+ e 30 000
L / 1T L
20 000 % 12" 20000
| 13 L
10 000 +-14% 100001
b o 15 L
0 50 60 0
v #%/mm
(d) i I Ho A fE (e) hu & (B BEAR fk

13 HEHLZERSEBXE

Fig. 13 Relationship between the hysteresis areas and displacements
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Fig. 14 Relationship between equivalent viscous damping coefficients and displacements
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