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Calculation model and application of buckling-restrained
steel plate wall combined with friction damper

HU Dazhu', ZHAN Kunwang', WU Zhiping', ZHAO Juan', XU Chunli’
(1. School of Urban Construction and Safety Engineering, Shanghai Institute of Technology, Shanghai 201418, China;
2. Shanghai Baoye Group Co., Ltd., Shanghai 200941, China)

Abstract: For the large yield displacement of the buckling-restrained steel plate wall( BRW ), only stiffness and
bearing capacity can be provided in the small deformation stage. BRW can not dissipate energy in the small
deformation stage. To solve this problem, the wall type friction damper ( FD) and buckling-restrained steel plate
wall are arranged in parallel in the thickness direction to form a new type of buckling-restrained steel plate wall
combined with friction damper ( FD-BRW ). In the small deformation stage, the friction damper in the composite
member slides to dissipate energy. As the deformation increases, the buckling-restrained steel plate wall yields, and
the friction damper and the buckling-restrained steel plate wall dissipate energy together. Based on the test results of
BRW, FD and FD-BRW, a simplified calculation model was established to simulate the mechanical properties of
FD-BRW. The simplified calculation model consists of three springs. The calculation results of the simplified model
were basically consistent with the experimental results, which can replace the solid finite element analysis and can
be directly applied in the overall analysis of the structure. Based on the simplified model, taking the optimal
additional damping as the control index, the reasonable ratio of the sliding friction force of friction damper to the
yield bearing capacity of the buckling-restrained steel plate wall (slip-yield ratio) and the recommended value of

the height-width ratio of the member were discussed through parametric analysis. The results showed that the height-
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width ratio is recommended to be less than 1.5, and the reasonable range of slip-yield ratio is 0.07 ~0.10.
Key words: buckling-restrained steel plate wall combined with friction damper; friction damper; buckling-

restrained steel plate wall; spring model ; parameter analysis
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Fig. 4 Hysteretsis curves and skeleton curves of FD, BRW and FD-BRW
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Table 3 Related parameters of spring bundle unit
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Fig. 9 Comparison of hysteresis curves between simplified model and test results
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Fig. 10 Comparison of skeleton curves between simplified model and test results
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Table 4  Comparison of yield point values and the maximum hysteresis loop area

X f} FD-BRW ikf BRW FD
Fa 257
JE R AS/KN i HEIEZS NI JiE AR AS/KN b HEEZS o NTTY A JiE AR /KN i EEZS S oNTEA
RNy 689.936 3.126x107 607.338 2.398x10’ 185.2 1.099x107
ETABS 644.185 3.287x107 584.481 2.134x107 175.0 1.138x107

R/ % -6.63 5.17 -3.76 -10.99 -5.51 3.54
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Fig. 11  Structural arrangement diagram of frame structure and FD-BRW instrallation
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Fig. 16 Comparison of seismic wave spectral characteristics and response spectrum curves under large magnitude earthquake
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