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Optimal Tuned Mass Damper for Nonlinear Structure under
Different Earthquakes

K. Shakeril*, M. Mohebbil and G. Alizadeh
Faculty of Engineering, University of Mohaghegh Ardabili

Abstract: Since there is no closed-form formula for designing TMD (Tuned Mass Damper) for nonlinear structures, some
researchers have proposed numerical optimization procedures such as a genetic algorithm to obtain the optimal values of TMD
parameters for nonlinear structures. These methods are based on determining the optimal values of TMD parameters to minimize
the maximum response (e.g. inter story drift) of the controlled structure subjected to a specific earthquake record. Therefore, the
performance of TMD that has been designed using a specific record strongly depends on the characteristics of the earthquake
record. By changing the characteristics of the input earthquake record, the efficiency of TMD is changed and in some cases, it is
possible that the response of the controlled structure is increased. To overcome the shortcomings of the previous researches, in
this paper, an efficient method for designing optimal TMD on nonlinear structures is proposed, in which the effect of different
ground motion records is considered in the design procedure. In the proposed method, the optimal value of the TMD parameters
are determined so that the average maximum response (e.g. inter story drift) resulting from different records in the controlled
structure is minimized. To illustrate the procedure of the propose method, the method is used to design optimal TMD for a sample
structure. The results of numerical simulations show that the average maximum response of controlled structure resulting from
different records is reduced significantly. Hence, it can be concluded that the proposed method for designing optimal TMD under
different earthquakes is effective.

Keywords: Tuned Mass Damper (TMD), nonlinear dynamic analysis, genetic algorithm, optimization.
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