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Force Performance of Cover-plate Diagonal Stiffening Steel Plate Shear Wall

ZHENG Hong, ZHANG Min, WANG Jia-zheng, WANG Wei
(School of Civil Engineering, Chang’an University, Xi’an 710061, Shaanxi, China)

Abstract: A new anti lateral force system — cover-plate diagonal stiffening steel plate shear wall
was proposed. The finite element software ANSYSI5. 0 was used to simulate the monotonic
loading, cyclic loading and buckling load of the diagonal stiffened steel plate wall (DSW), the
single side cover-plate stiffening steel plate shear wall (CSW-1), the double cover-plate stiffening
steel plate shear wall (CSW-2) structure. The load-displacement curves, hysteretic curves,
skeleton curves, buckling coefficients, buckling loads were obtained, and the force performances
of cover-plate stiffening steel plate shear wall structures were compared and analysed. The results
indicate that under the monotonic loading, the existence of strengthened cover-plate increases the
bearing capacity and initial stiffness of the diagonal stiffening steel plate wall, and CSW-2 is
better than CSW-1. Under the cyclic loading, the hysteretic curves of CSW are fuller, the
stiffness degradation is slower and the ductility is better, and the reinforcing effect of CSW-2 is
better than that of CSW-1. The out-of-plane constraint effect of the diagonal stiffener on the
inner steel plate is obvious, and the out-of-plane constraint effect of the cover-plate on the
stiffener is also obvious. The elastic buckling load can be increased with a small amount of steel.

Considering the influence of stiffener and cover-plate on the elastic buckling load, the suggested
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value of stiffness ratio of stiffener plate is 30 and the similarity ratio of cover plate is 0. 5.

Key words: cover-plate diagonal stiffening steel plate shear wall; initial stiffness; hysteretic

curve; skeleton curve; buckling load
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Tab.1 Sizes of Component Section

4 4 Hom R
HE S A% HN300X 150X 6.5X9
HE 4 7% HW150 X150 X7 X 10
A SR R 1 350 mmX1 050 mmX3.5 mm
FE R 60 mm X8 mm
Jnzh i 40 mmX 3.5 mm
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Tab.2 Constitutive Parameters of Steel

LREs o,/ MPa 6./ MPa E/GPa 8/ %
HE B AL 302 421 198. 50 27.7
HE B 2% 295 398 200. 61 29.3

PN L A 340 451 205. 35 37.1
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Fig. 1 Size of Diagonal Stiffening Steel Plate
Shear Wall Component (Unit: mm)
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Fig.2 Finite Element Model of Diagonal Stiffening
Steel Plate Shear Wall
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Fig.3 Model Test and Finite Element Simulation Results

BB I 20 T i A8 R W 5 G YR R O 1
SR B BE I P 2 FE AR 32 ST BN 2 BT i AR AR 1Y
DR 22 A /I o R A1 0 199 9 O A
P AL 32 Tt W 4G O U 2 12 LR AN
B 55 B B S P RO BT S T AR B T A
PR TS Y Sy BEAECIR A L % IR 1 4 3K L oA 5 B 3
FHEETT R R

SR II T 2 D5 0k B AT B i ] £ A
fih £ B AR — B, A BROTAR D5 B B S R 22 7
4552 L AR SCAT BR OGS Y B 46 LU 0K 1 i 452 40
A B g 2 PR RE RN 45 4 Y T AR
2 BRAMRESH
2.1 KRt

A A X HE 3 M A BROTAS AU 2 2R 15 B R A 6 24
YR S5 R Jra e A 2R A A RO AR PG [T B
0288 S Ul R R i e AR R X 32 R O A
TR ZR AT Xk P SRR Al v s DX S e I AR P 5
BENIE LIRS B PO R SN (TN - A (R



% 24

O XSRS T P AN A AR A SR e ot s R T T 5
S JeE i R 7 Lk 2 0 e L R S AR P fE L AR SC
TEAL GE RN £ B AR BT 3 4 25 ¥ 0 BE Ak £ 2% 0B AE
O DSR2 1 A0 000 o i A 5 A A RS P SRR AR —
B RS 5 AT AL 0. 5. R 3.5

mm, g AR A 2 AW A BY 7 5% B A Ay i S R SF
mE 4 Fros,
oI e i
o e
mad -1 mmw H S
sl |
Il

=2
<
A

B4 ZERnsEM MM AEEARNIE (B AL mm)
Fig. 4 Basic Structure of Cover-plate Diagonal

Stiffening Steel Plate Shear Wall (Unit: mm)
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Fig.5 Finite Element Model of Cover-plate
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Fig. 6 Comparison of Load-displacement Curves of

Specimens Under Monotonous Loading
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Tab.3 Comparison of Monotonous Load Results
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Fig.7 Comparison of Hysteresis Curves
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Fig.8 Comparison of Skeleton Curves
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Fig. 9 Equivalent Viscous Damping Coefficient
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Fig. 11
Different Stiffness Ratios of Stiffener Plate
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Tab.4 Elastic Buckling Loads of Structure with

Different Stiffness Ratios of Stiffener Plate

Elastic Buckling Coefficients of Structure with
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Fig. 12  Elastic Buckling Coefficients of Structure with
Different Similarity Ratios of Cover-plate
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Tab.5 Elastic Buckling Loads of Structure with Different

Similarity Ratios of Cover-plates

Je 55 2/ kN
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0.0 7.6 84. 1 89. 4 93.9 97.8
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0.4 106.7 | 113.6 | 1183 | 121.9 | 124.8
0.5 114.4 | 120.8 | 125.0 | 128.1 | 130.7
0.6 122.1 | 127.9 | 131.6 | 134.2 | 136.4
0.7 129.8 | 135.1 | 138.3 | 140.5 | 142.2
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