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Seismic Performance Evaluation of 3-Bay Coupled Steel Plate Shear Wall
on the Boundary Frame and Connection Type

Byeong-Hyeon Jo', Keun-Yeong Oh?, Dae-Hee Jang', Kang-Min Lee"
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Abstract - An experimental study was performed to evaluate seismic performance and to analysis of yielding mechanism and to develop
design method of coupled steel plate shear wall (Coupled SPSW) system. It was considered to the length of coupling, beam-column
connection, boundary frame-plate connection and aspect ratio as variable. As result, Coupled SPSWs were showed excellent stiffness as
well as strength. Also, Coupled SPSWs were redistributed after yielding of plate. And then, boundary frames were showed the plastic
deformation after stress redistribution. The difference of seismic performance was shown by aspect ratio and length of coupling.
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Fig. 1. Typical types of steel plate shear wall system
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Fig. 2. Floor plan of Nippon Steel Building
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Fig. 3. Detail of test specimens

SRS = AR0E A53(EE Al1563) 20184 109 291



AAEZ A ARl whE 3787t BE dude ] yilds 8ot
Table 1. Matrix of test specimens
Expected
Specimen Yield Point Beg;gégci)(l)lr]lmn Fra]?r(::—rtlg?gate ?{Sﬁgt Iﬁgft !
5, ,/(mm) pey (kN) Connection Coupling Beam
M-W-7-LONG 6.32 1,284 Moment Connection Weld Connection 0.7 1,800
M-W-7-SHORT 6.19 1,289 Moment Connection Weld Connection 0.7 900
S-W-7-LONG 5.80 1,043 Shear Connection Weld Connection 0.7 1,800
M-B-7-LONG - - Moment Connection Bolted Connection 0.7 1,800
M-W-5-LONG 6.90 1,040 Moment Connection Weld Connection 0.5 1,800

Note : M, S = Beam-to-Column Connection Type
W, B = Boundary frame-to-Plate Connection Type
7,5 = Aspect ratio
LONG, SHORT = Length of Coupling Beam
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Fig. 4. Comparison of analytical results subjected to static loading
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Fig. 8. Location of the LVDT and strain gauges
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Table 2. Tensile coupon test results

Specimen Yield Ultimate
pec Stress(MPa) Stress(MPa)
SS Design more than 275 410~550
400 3T 304 463
Design 275~395 410~520
5.5T 359 464
SHN
400 7T 340 453
8T 341 472
10T 311 458
500
450 /,:’——,_,——z——
400 .
= 350
=™
= 3(30 [
> 250
£ 200 | — 3T
5 | i
100 — 8T
50 | 10T
0
0 0.05 0.1 0.15 02 0.25
Strain (x10°)

Fig. 9. Stress-strain relationship of coupon test
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(c) S-W-7-LONG

(e) M-W-5-LONG

Fig. 10. Deformed shapes of specimen during testing
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Table 3. Test results of specimens
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nE Ry BE APA] SAHHo] oy 7] Al
o5, 26y0lA 7 = o) AA x| PAo] SATH A

Positive (+) Negative (-)
Specimen k, P, 8, | Pua | 0p | K P, 5, | Pua | 0p_
(kN/mm) | (kN) () (kN) (mm) | (kKN/mm) | (kN) (mm) (kN) (mm)
M-W-7-LONG 88.23 910.71 10.32 1070.20 36.04 86.28 | -1102.68 | -12.78 | -1284.42 | -59.73
M-W-7-SHORT 86.41 986.61 11.42 1105.08 23.83 88.65 | -109821 | -1239 | -124748 | -47.72
S-W-7-LONG 76.11 797.30 10.48 940.12 18.14 68.02 | -100022 | -1470 | -1107.20 | -35.73
M-B-7-LONG 79.03 819.82 10.37 981.48 23.85 94.08 | -1018.02 | -10.82 | -1111.56 | -35.96
M-W-5-LONG 55.36 914.41 16.52 1036.01 47.84 63.68 -93243 | -1464 | -1089.62 | -47.84
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Fig. 11. Load versus displacement relationship of specimens
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Fig. 12. Effective stiffness of specimens
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Fig. 13. Energy dissipation capacities of specimens
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