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Experimental study on seismic behavior of semi-rigid connection frame-steel
plate shear wall

YU Jinguang', HAO Jiping', LI Bo*, ZHENG Chunming'

(1.School of Civil Engineering,Xi’an University of Architecture and Technology,Xi’an 710055,China;
2. Nano and Advanced Materials Institute, HKUST,Kowloon,Hong Kong)

Abstract: In order to study the seismic behavior in the structural system of the semi-rigid connection steel frame with steel plate
shear walls, a one-third scale, one-bay, three-story experimental specimen of semi-rigid connection steel frame with steel plate shear
walls were tested under the quasi-static to determine some seismic properties, including failure mode, the hysteretic behavior, ductil-
ity and energy dissipation. The results show that the specimen exhibited excellent ductility, energy dissipation capacity and great
safety margin; the stiffness degradation of the joints was not serious; the requirement of ductility and stress was distinctly lowered by
arranging infill panels; the cooperative work between the frame and the steel plate shear wall was well. The failure sequence of the
structure was infill plate buckling, then yield, column yield, infill plate tearing, column buckling, connection rotation, column flexur-
al torsional buckling and plastic collapse of the connection.
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Fig.1 Dimensions and details of specimen
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Fig.2 Layout of specimen connection
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Tab.1 Steel properties

WEERA f/MPa fyMPa  fK2%/%  E/MPa
e 285.03 45535 27.70  2.04x10°
T 32323 46530 2466  2.04x10°
o ) 2 331.80 47035 21.16  2.05x10°
TR 262.50  462.50 20.51 2.05x10°
g bR 27630  399.90 2259 2.00x10°
33mm AR 34527 521.80 19.06  2.10x10°
SmmiR 31473 477.83 23.64  2.00x10°
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Fig.5 The arrangement of measuring points
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Fig.6 Deformation of infill plate
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Fig.7 General damage of specimen
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Fig.8 Hysteretic curves
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Tab.2 Test results of specimen
WE Ja AR A UEEAEL A R R R _9,
N R U=
L Ji 1A &/mm P/kN o, b/m P /kN 0, &,/mm 0, y
HE ] 18.81 560.04 1/157 39.76 691.54 1/74 66.92 1/44 3.56
L2IN i 18.72 590.57 1/158 44.85 724.85 1/66 75.01 1/39 4.01
SEHy 18.77 575.09 1/157 42.31 708.20 1/70 70.96 1/42 3.78
] 7.65 553.55 1/170 14.35 691.54 1/91 24.10 1/54 3.15
22 EA | 7.94 594.27 1/164 16.13 724.85 1/81 23.27 1/56 2.93
¥y 7.80 573.91 1/167 15.24 708.20 1/86 23.68 1/55 3.04
IR 7.69 561.19 1/163 22.07 691.54 1/57 37.70 1/33 4.90
12 EOA ] 8.58 532.82 1/146 25.16 724.85 1/50 44.47 1/28 5.18
SEH 8.14 547.00 1/154 23.62 708.20 1/53 41.09 1/31 5.05
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Tab.3 Capacity degeneration coefficient
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Fig.10 Degeneration law of rigidity
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