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Abstract: Traditional viscous damping wall (VDW) needs
large wall area to provide large damping force. In order to
solve this problem, a viscous damping wall with displacement
amplification lever (VDW-DAL) was proposed. Hysteretic
experiment of traditional VDW and VDW-DAL specimens was
carried out to verify the amplification effect of VDW-DAL.
After adding displacement amplification factor into damping
force formula of traditional VDW, a new damping force
formula for VDW-DAL was obtained and it fit well with the
experimental results. The slip phenomenon of hysteretic
curves caused by gap was simulated and the effect of gap ratio
on energy dissipation reducing rate was analyzed by
theoretical derivation.
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Fig.1 Three-dimensional diagram of VDW-DAL
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Fig.2 Working principle schematic of displacement

amplification device
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Fig.3 Connecting device schematic (unit; mm)
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Fig.4 Lever schematic (unit: mm)
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Fig.5 Test unit schematic
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Fig.8 Hysteretic curves of traditional VDW
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Fig.9 Hysteretic curves of VDW-DAL
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Tab.1 Comparison of maximum damping forces under
different working conditions
SR/ PrEiR{E/ Fi/ Fy/ Fy/
Hz mm kN kN F
10 4, 86 18. 49 3. 80
0.5 15 6.17 21.19 3.43
20 7.08 21.78 3.08
10 6. 09 13. 38 2. 20
1.0 15 7. 86 21, 36 2.72
20 8. 98 24,93 2.78
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Tab.2 Comparison of peak indexes between VDW-DAL
and traditional VDW

FiE%,0.5 Hz,10 mm  18.49 10,03 32.70
F 555 ,0. 5 Hz, 20 mm 7.08 20,02 63. 20
) FHEINE,0.5 Hz, 15 mm  21.19 15,06 48. 20
1e4:3%,0. 5 Hz, 30 mm 8.58 30.05 94, 50
5 FFEE 1.0 Hz, 10 mm  13.38 10,18 64. 05
fE53%,1. 0 Hz, 20 mm 8.98 20.28  126.57
A FFEE 1.0 Hz, 15 mm 2136 15,28 95. 88
fE5:3%,1. 0 Hz, 30 mm 9.94 30.43  190.05
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Fig.10 Comparison of hysteretic curves between VDW-
DAL and converted traditional VDW at 0.5 Hz
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Tab.3 Ratio of peak indexes under different working
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Tab.4 Simulation parameters of VDW-DAL at 0.5 Hz
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Fig.11 Comparison between hysteretic curves of VDW-
DAL and calculation results at 0.5 Hz
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