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Abstract: Connecting the web plate to the frame beams only can reduce the capacity and stiffness demands of
the frame columns. The article puts forward the seismic performance goals and design methods of steel plate
shear wall with beam —connected plate, and designs structural systems with different layers and spans. These
structures are studied with numerical models by using nonlinear static analysis. Results show that the selection of
smaller bay width produces thicker steel plates and stronger boundary elements, and the SPSW-BC structures
are provided with more overstrength. With the increase of bay width, the deformation modes of structures change
from flexural deformation modes to flexural and shear deformation modes. The taller structures with smaller bay
width present obvious flexural deformation mode, which make it difficult to achieve desirable uniform-yielding

mechanism of steel plates. The selection of suitable bay width can minimize the member sections and structural

KimBHE. 2019-07-15
EERNY: T E(1991- ), 5 iltA, FEME TREHUEVZ .. E-mail; clchtclcht@163.com
WISEE. F B(1976- ), %0, 18t B0, FEME TRERPUES, E-mail; zyfychen@163.com.



F4H

IS IR T RS VR ERE D T 105

weight, consequently produce economical structures.

Keywords: Steel plate shear wall; Beam—connected steel plate; Panel aspect ratio; Nonlinear static analysis;
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Tablel Design base shear forces of models
PR SAW3  S4W4.5 SAW6 S8W3  S8W4.5 S8W6  SI12W3 SI2W4.5  S12W6
FEAREREH (s) 0.29 0.32 0.29 0.76 0.75 0.63 1.18 1.18 1.07
B EERET 1/ (kN) 947 947 947 990 1155 988 988 1074
2 WiIREE
Table 2 Thickness of steelplates
=24 S4W3 S4W4.5 S4W6 S8W3 S8W4.5 S8W6 SI2W3  SI2W45  SI12W6
12 48 1.7 1.0 11 6.2 22 1.4 10 7.8
2.7 1.7 9 9.2 3.1 2.0 83.5 15 1.1 10.6
35 22 75.1 22 1.5 11.6 3.9 24 66.5 2.8
1.9 12.3 4.2 2.5 57.6 33 2.1 13.0 4.4 2.6
4 4.0 1.6 12 10.0 3.7 24 13.6 4.6 2.7
3 6.6 2.8 1.8 11.0 4.0 26 14.0 4.8 2.8
2 8.4 3.6 2.4 115 43 2.7 14.4 49 2.9
1 9.5 4.0 2.6 11.8 43 2.8 14.6 5.0 3.0
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Table 3 Sections of boundary elements
IHERETH/ (mm) DHERERLTR/ (mm)
et
1~4 = 5~8 = 9~12 )= 1~4 = 5~8 = 9~12 )2

S4W3 450x300x22x24 600x550x24x38
S4W4.5 400%x250x16x18 450x400%x22x28

S4W6 350%x250x16x18 400x350%x22x28

S8W3 450x300x22x24  400x250x18x12 700x650x28x46  650x600x26x42
S8W4.5 450x250x16x20  400x250x16x18 550x500x24x36  500x400x22x28

S8W6 400x250x16x18  400x250x14x16 500x450x24x32  400x350x20x26

S12W3 500x300x26x28  450x300x26x28  450%x250x22x24  900x850x40x60  850x800x36x56 800x750x34x52
SI2W4.5  450x300x18x22  450%x250x18x20  400x250x16x18  650x650x28x46  600x600x26x42  550x550x24x38
SI2W6 450x250x16x18  400x250x16x18  400x250x14x18  600x500x28x36  550x450x26x32  500x450x22x32

1.3 B#ERFE

FIFS ABAQUS #3237 0 100 e A 5 ) i
HAFRTTIAR, SRR R 5K A 4 7
PRI 7 BT SAR B, R BT R

350
300+
250+
2 —~
nuf 200- C‘Lu
=
~ 1504 E%
.5 100 =
= =
w-
0 ; ; ; 3 ;
0.00 0.02 0.04 0.06 0.08 0.10
NAE (mm/mm)
(a) B

% 80 mmx80 mm, VIKERHE SRR IASEEL
o (tie 295) , FERCRIANBUREHD AT R4 o 52 e
[, LB BB, S AR FIRERNRE
Wt BRI D—iAr S A 2 BT,

500
400
300+
200 4

100+

0.04 0.06 0.08 0.10 012

RAF (mm/mm)
(b))%

o T
0.00 0.02

2 WM R —RIAE R A

Fig.2 Stress—strain relationship of steel
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Fig.3 Comparison of hysteretic curves
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Table 4 Ratios of ultimate load and initial stiffness
4= 8 &= 122
Fs /F; Fs /¥, Fs /¥, Fs /¥, Fo/F,  Fs/F;

5 /m

3 1.79 4.16 1.70 2.39 1.68 1.70
4.5 1.81 6.67 1.89 4.29 2.00 2.08
6 213 12.07 2.38 7.12 2.29 4.10
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Fig.7 Distribution of shear forces
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Fig.8 Axial forces of vertical boundary elements
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Fig.9 Hysteresis curves of steel plate shear wall,shear panel and boundary frame
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