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Vibration mitigation performance of variable friction pendulum tuned
mass damper based on Euler-Bernoulli Beam

LIANG Zheng-yang'?*”, XIANG Yue'*’, TAN Ping'***
(1. School of Civil Engineering and Transportation, Guangzhou University, Guangzhou 510006, China; 2. Earthquake Engineering Research &
Test Center, Guangzhou University, Guangzhou 510006, China; 3. National Key Laboratory of Vibration Reduction,

Disaster Prevention and Structural Safety ( Cultivation) , Guangzhou University, Guangzhou 510006, China)

Abstract; To investigate the vibration mitigation performance of the Variable Friction Pendulum
Tuned Mass Damper ( VFP-TMD) for high-rise structures, the structure is modeled as an Euler-Ber-
noulli cantilever beam to accurately characterize its dynamic properties. This study presents the con-
figuration of the VFP-TMD device and experimental validation is conducted through tests on variable
friction pendulum bearing. A model of the VFP-TMD system subjected to wind-induced excitation is
proposed. The optimal parameters of the VFP-TMD are obtained based on the fixed-point theory, and
the optimal parameters corresponding to different VEP-TMD mass ratios are provided and analyzed pa-
rametrically. A case study involving a landscape tower is performed to analyze wind-induced vibra-
tions. The research results indicate that the proposed optimal parameters achieve superior vibration re-
duction effects for this system, yielding a peak damping ratio of 51. 31% and an average damping ratio
of 54.62%.
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ficient corresponding to TMD mass ratio change
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The optimum fixed point frequency ratio correspond-

ing to TMD mass ratio change
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Fig. 16 Damping hysteresis loops of VFP-TMD
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