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Abstract: The assembled cross-ribbed steel plate shear wall structure was proposed, the finite
element analysis method was used to establish the finite element model of shear wall test of
longitudinal and transverse multi-ribbed steel plate, and the wvalidity and reliability of the
modeling method was verified. The finite element model of cross-ribbed steel plate shear wall was
established, the embedded steel plate height thickness ratio, multi-ribbed steel plate grid size
were selected for variable parameters analysis, and the hysteretic curve, viscous damping
coefficient, skeleton curve and stiffness degradation of each series of specimens were compared.
The influence of geometric parameters of embedded steel plate wall on the hysteretic performance
of cross-ribbed steel plate shear wall was analyzed, and the reasonable range of two parameters
was given. The results show that when the height thickness ratio of the embedded steel plate A==
500, the energy dissipation capacity, lateral bearing capacity and ductility of the test specimen

increase significantly with the decrease of the height thickness ratio of the embedded steel plate.
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When A<(500, the above performance improvement is not obvious, and the recommended value of

the embedded steel plate height thickness ratio A is 500-600. The grid size of cross ribs has a

significant effect on the hysteretic performance of specimens. The performance of the specimen

increases with the decrease of the grid size of cross rib, and the increasing range is positively

related to the decreasing range of the grid size. It is suggested that the number of cross-ribbed

grid ribs should be less than or equal to 5X5.

Key words: assembled cross-ribbed steel plate shear wall; cross-ribbed grid; embedded steel plate

height thickness ratio; hysteretic performance; parameter analysis
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Fig. 1 Structure of Cross-ribbed Steel Plate
Shear Wall (Unit: mm)
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Tab.1 Sizes of Component Section
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Tab.2 Constitutive Parameters of Steel Members

Fa 4 fy/MPa fu/MPa 8/ % E/10° MPa
HE ZE A% 342, 89 467.74 40 2.07
T 3% 264. 70 420. 30 44 2.05

rhg 255.79 419. 20 37 2.03

P B bR 169. 49 274, 83 50 2.04
38 X 255.79 419. 20 37 2.03
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Fig. 2 Mesh Generation and Boundary Conditions
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Fig. 3 Loading System of Experiment

1.4 ARTEMEIE

G IF 5T 55 AT R T FUL75 ) 0 3 (o] oty £k L R 2R
R ANIE] 4 Frow . iy i [l 28 9 368 L nl A A R0
3 Hr A 2 A (] gt i B A6 1 . P A R B Bt
SRR G W R R AT 5 7 OSBRI 2B B B B —
AT BROCILPF I R 3 R Tl 38 11 o (H AR X 1R 22 4
ANT 1006, ko il T A BROTRE DR 25 s £ b1
SR JEE P S IO O TR B2 S R A i 2 L IR AT
FIR T T 545 3] 1ty 4 [ iy 2k S 4 36

H P R 2 A 0 EE T G 5 R S AT R T AR



x
s
W
I

% 4 HOEEFR

PEEN LR R & AP s 55

800
400}
Z
® O
=
—400F
5
22220 o
805 =100 —s0 0 50 100 150
H7 B /mm
(2) ¥WEIghg
800 s
Z
400} o/
g 0
i —— gERR
: —e— FRITEM
—400- 7
N
800700 —s0 0 50 100 150
AL B /mm
(b) BEMLK

B4 RBARBEFRTEMLER
Fig. 4 Model Test and Finite Element Simulation Results
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Tab.3 Parameters of Embedded Steel Plate Height Thickness Ratio Series Model

KA 2 1k JEEE /mm R 14 4% 3] 73 TIAHE A R
HD-1 BLY160 3 1 000 5X5 260 mm X260 mmX15 mmX15 mm
HD-2 BLY160 5 600 5X5 260 mm X260 mmX15 mmX15 mm
HD-3 BLY160 6 500 5X5 260 mm X260 mmX15 mmX15 mm
HD-4 BLY160 10 300 5X5 260 mm X260 mmX15 mmX15 mm
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Fig. 5 Hysteresis Curves of Embedded Steel Plate
Height Thickness Ratio Series Model
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Tab.4 Equivalent Viscous Damping Coefficient Values 1

AL HD-1 HD-2 HD-3 HD-4
8y 0.16 0.18 0.19 0.17
1.58, 0.18 0.23 0.24 0.24
20y 0.21 0.26 0.28 0.29
2.568y 0.23 0. 27 0. 30 0.31
30y 0. 24 0.29 0.32 0. 34
3,508, 0.26 0.31 0.34 0.37
48, 0.28 0.34 0.37 0.43
4,58, 0.34 0. 38 0.43 0.45
50y 0.39 0.43 0.45 0. 46
5. 508, 0.41 0. 44 0. 46 0. 47
60y 0.42 0. 45 0. 47 0.48
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Fig.7 Skeleton Curves of Embedded Steel Plate
Height Thickness Ratio Series Model
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Tab.5 Parameters of Cross-ribbed Mesh Size Series Model

K ok S/ mm R %4 4 4] 43 HIHE S R
WG-1 BLY160 6 500 3X3 260 mm X260 mmX15 mmX15 mm
WG-2 BLY160 6 500 4X4 260 mm X260 mm X 15 mmX 15 mm
WG-3 BLY160 6 500 5X5 260 mm X260 mmX15 mmX15 mm
WG-4 BLY160 6 500 6 X6 260 mm X260 mmX15 mmX15 mm
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Fig. 8 Stiffness Degradation Curves 1
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Tab.7 Equivalent Viscous Damping Coefficient Values 2

AL WG-1 WG-2 WG-3 WG-4
Oy 0.14 0.16 0.19 0.21
Oy 0.21 0.21 0.24 0.24
20y 0. 26 0. 27 0.28 0. 27

2.568y 0.28 0.29 0. 30 0.29
30y 0. 30 0. 31 0.32 0. 30
3. 50y 0.32 0.33 0. 34 0.33
48y 0. 34 0. 36 0.37 0. 36
4.50y 0. 38 0. 40 0.43 0. 40
50y 0.41 0.43 0.45 0.41
5. 50y 0.43 0.45 0. 46 0.43
66y 0. 44 0. 46 0.47 0. 44
6-
4-
z I
g o
' |
—4t
%50 —200 —100 0 100 200 300
A7 B/mm
B BRES
Fig. 11  Skeleton Curves
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Fig. 12  Stiffness Degradation Curves 2
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