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Efficient Vibration Control Approach
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Abstract : This study proposes a new control approach for efficient vibration suppression of two identical adjacent structures. The
conventional control approach of two adjacent structures is to interconnect the two structures with passive, semi-active or active
control devices. However, when the two adjacent structures are identical to each other, their dynamical behaviors such as frequency
and damping properties are also the same. In this case, the interconnected control devices cannot exhibit the dissipative control forces
on the both structures as expected since the relative displacements and velocities of the devices become close to zero. In other words,
the interconnection method does not work for the twin structures as enough as expected. In order to solve this problem, we propose
several new control approaches to effectively and efficiently reduce the identically-fluctuating responses of the adjacent structures with
minimum control efforts. In order to demonstrate the proposed control systems, the proposed several control systems are optimally
designed and their control performances are compared with that of the conventional optimal control system where each TMD(tuned
mass damper) is installed in each structure for independent control purpose. The simulated results show that one of the proposed
control systems(System 04) is able to guarantee enhanced control performance compared with the conventional system.

Key Words : identical structures, adjacent structures, vibration control, tuned mass damper, connection approach
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(d) System 04
Fig. 4. Conceptual drawing of TMD performance
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