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Tab.2 For different values of ¢ and v, the optimal frequency ratio and the optimal damping coefficient of NFVD-TTMDI

system
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0.01 0.02 0.03 0.04 0.05 0.01 0.02 0.03 0.04 0.05 0.01 0.02 0.03 0.04 0.05

v=0.2 1.32 1.52 1.65 1.85 2.00 1.06
v=0.5 1.31 1.51 1.66 1.86 2.00 1.07
0.02 v=1.0 1.28 1.49 1.65 1.85 1.99 1.12
v=15 1.29 148 1.66 1.83 1.99 1.12
v=2.0 1.27 1.48 1.65 1.83 1.99 1.13

1.22 1.37 143 1.53 0.06 0.08 0.10 0.11 0.13
1.23 1.38 1.44 1.54 0.07 0.09 0.12 0.14 0.16
1.27 140 1.50 1.61 0.08 0.13 0.18 0.23 0.28
1.29 1.43 1.53 1.64 0.10 0.19 0.29 0.39 0.53
1.29 1.43 1.54 1.65 0.13 0.27 043 0.62 0.90
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2.06 2.40 2.67 291 0.03 0.07 0.11 0.15 0.20
2.07 242 269 2.95 0.03 0.08 0.14 0.22 0.34
2.09 244 273 298 0.04 0.09 0.19 0.34 0.54
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Control performance of structure-NFVD-TTMDI

ZHAO Xiang-sheng, LI Chun-xiang, CAO Li-yuan
(Department of Civil Engineering, School of Mechanics and Engineering Science, Shanghai University, Shanghai 200444, China)

Abstract: In order to exploit the advantages of Tuned Tandem Mass Dampers-Inerters (TTMDI), further improve its effective-
ness and robustness, and enable it to be widely used in practical projects. The Nonlinear Fluid Viscous Damper-Tuned Tandem
Mass Dampers-Inerters (NFVD-TTMDI) system is presented. In the frequency domain, the semi-analytical solution of the dy-
namic amplification coefficient of the structure-NFVD-TTMDI system is derived, and the optimization criterion of the NFVD-TT-
MDI system is defined. Iterative method is used for equivalent linearization and FMINCON algorithm is used for optimization. The
influences of different damping exponents v on the optimal parameters, the effectiveness of vibration reduction, the robustness and
the mass block stroke of NFVD-TTMDI system are studied and verified in time domain. Numerical results show that, compared
with linear TTMDI, NFVD-TTMDI not only has similar high control performance, but also significantly improves its robustness
and reduces the demand for damping coefficient. These advantages make NFVD-TTMDI more economical and effective in practi-

cal engineering.
Key words: vibration control; tuned mass damper; nonlinear fluid viscous damping; inerter; equivalent linearization
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