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This work focuses on the definition of the response thanks a spectral analysis using stochas-
tic operators, with the loading and the response designated by random variables. Perturbation
techniques has been employed to point out the interactions between multiple modes (modal
coupling). Based on assumptions on the order of magnitudes of the different parameters, dimen-
sionless formulations have been derived for complex equations. The objective is to determine
analytic expression of :

e Variance of the acceleration in function of the modal forces and the modal properties ;

e Modal properties such as the natural frequencies and the damping ratios of a damped
system, treating the problem in the modal basis.

The document proposes a complete analytic method permitting to predict the response of a
damped structure using a single TMD to dampen 2 modes simultaneously, which is not feasible
with simplistic methods neglecting the effect of coupling. The method is revealed to be satisfac-
tory, as it imitates in a precise way the dynamic behavior of an MDOF structure subjected to
lateral vibrations. It provides a forecast of the response, and offers a good approximation of the
optimum domain (o, &ryp).

Illustrative figures :
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Figure 1: Evolution of the analytic result in function of piryp, and comparison with the numerical
eigenvalues solution



Mode 1 Mode 2 Mode 3
0.09 T 0.028 0.06 T
008 0.026 |
007 | 0.024 |
0.022 |
0.06 |
0.02}
B 005
0.018 1
0.04 r Exact
0.016 | Analytic
0.03¢ 0.014 |
0.02 ¢ 0.012
0.01 - - 0.01 - * 0 - t
0 002 004 0.02 0.04 0 002 004
Fermp Hrmp Hrmp

Figure 2: Evolution of the analytic result in function of yryp, and comparison with the numerical

equivalent damping ratio
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Figure 3: Representation of the variance of the acceleration in the (o, &rpp) space



