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The use of Tuned Mass Dampers (TMDs) is a well-established method to reduce vibration in a range of 

structural systems, from skyscrapers to bridges. These systems are typically designed as single-degree-

of-freedom devices, each tuned to reduce a single natural frequency. 

The study presents an optimization method for tuning a multi-TMD (MTMD) system to reduce structural 

vibrations in a wider band of frequencies and several natural modes. The damping is achieved using a 

magnetic braking based on eddy current induction, demonstrating a way to use an MTMD array while 

enabling a passive, contactless, and maintenance-free damping mechanism.  

To tune the MTMD system, an analytical model was introduced, and an experimental setup was 

constructed to validate the model. A strong correlation between the analytical model projections and 

the experiment was observed. This enabled the numerical optimization of the problem using the Nelder-

Mead method to find the optimal distribution and arrangement of the TMDs. The optimization goal was 

to minimize the mean squared response over a selected frequency range. 

Finally, sensitivity analyses were conducted to evaluate the effect of several key parameters on the 

damping performance of the MTMD array. Specifically, the analysis addresses the number of TMDs, their 

mass distribution, spatial layout, and damping formulation. 

The research confirms the effectiveness of optimized TMD arrays for multi-mode damping and lays the 

groundwork for future applications in complex structural systems. 
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