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Abstract

With increasingly complex structural designs of various buildings, the effectiveness of conventional
seismic design concepts has gradually declined, and structural vibration control technology has be-
come a critical approach to improve the seismic resistance of buildings. As a newly developed vibra-
tion control method in recent years, inertial damping technology centers on the “inerter”, an inno-
vative structural control component whose force transmission relies on the acceleration correlation
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between its two terminals, and the inertial damping system assembled around such components
restrains building vibration via inerters. This paper sorts out the fundamental theories of inertial
damping technology, operational characteristics of relevant devices and their current applications
in vibration reduction. Compared with traditional damping solutions, inertial damping systems pos-
sess multiple merits: first, such systems can flexibly adjust overall inertial parameters and modify the
inherent frequency of equipment accordingly; second, they optimize inertial parameters with barely
any changes to the actual dead load of buildings; third, they effectively boost the energy dissipation
efficiency of matched energy-consuming components.
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Table 1. Characteristics and applicable scenarios of habitual containers
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Figure 1. Schematic diagram of ball screw type inertia
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Figure 2. Schematic diagram of hydraulic inertia
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Figure 3. Schematic diagram of gear-rack inertial mechanism principle
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