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Study on the damping performance of tuned mass damper inerter for

nuclear containment structures
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(1. Key Laboratory of Urban Security and Disaster Engineering, Ministry of Education, Beijing University of Technology,
Beijing 100124, China; 2. China Nuclear Power Engineering Co., Ltd., Beijing 100089, China)

Abstract; Reducing the seismic acceleration response of nuclear containment and ensuring the safety of nuclear
power equipment under strong earthquakes is of practical significance for improving the seismic toughness of nuclear
containment. Tuned mass damper ( TMD) can effectively reduce the wind vibration response, but it has the
disadvantages of narrow frequency band and low damping efficiency for seismic response control. By combining TMD
with inertial volume, a tuned mass damper inerter (TMDI) is proposed to reduce the seismic acceleration of nuclear
containment. Based on the performance requirement design idea and H_ optimization criterion, an optimal
parameter design method for TMDI was established. On this basis, a numerical simulation method is developed by
using the substructure idea combined with ABAQUS and Matlab, and the finite element simulation of the seismic
response of nuclear containment under TMDI control is realized. The validity of the theoretical analysis is verified by
the TMDI seismic control example of a finite element model of a nuclear containment. The results show that the peak
acceleration absorption rate of the top of the nuclear containment is 46.1% when TMDI is used, and the tuning mass
required when TMDI reaches the same damping index is reduced by 28.2%.
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Table 2 Variation of tuning mass when TMD and TMDI reach similar damping rate under seismic excitation %
TMD TMDI
HuF A VI ST 6
s YA, ™MD 1% YA, TMDI
PN 2 0.06 20.7 0.056 20.4 6.2
0.13 34.9 0.010 34.9 23.1
BeE Y NIRY)'s 0.06 29.1 0.061 29.0 -1.6
0.13 33.7 0.118 33.6 10.9
LA Stor FF 3 0.06 34.1 0.046 34.3 22.6
0.13 45.6 0.093 45.6 28.2
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