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ABSTRACT

This paper deals with the identification of the dispersion parameters of a stochastic computational model
in vibroacoustics.

The vibroacoustic model under consideration [1,2] is made up of a structure (a steel plate connected
to an elastic framework on its edges), covered with a sound-insulation layer (such as those used in the
automotive industry) and coupled with a bounded acoustic cavity.

The computational mean model consists of a finite element model of the structure [3,4], a simplified
model of the sound-insulation layer based on the use of the fuzzy structure theory [5] and a finite ele-
ment model of the acoustic cavity [4]. A usual reduced mean computational model is constructed using
structural modes and acoustic modes. There are both data uncertainties and model uncertainties in the
structure and in the simplified model of the sound-insulation layer. These uncertainties are taken into
account by using the non-parametric probabilistic approach [6].

Consequently, the stochastic reduced computational vibroacoustic model depends on six dispersion pa-
rameters which control the level of uncertainties in the system. A Monte-Carlo simulation is performed
coupled with the ordered statistics [7]. Using an experimental basis and an associated reference com-
putational model, the six unknown dispersion parameters are then estimated solving inverse stochastic
problems which are formulated as optimization problems. The maximum likelihood method is used
coupled with a statistical reduction of the information [8].

The methodology is presented and is validated.

REFERENCES



(2]

(3]

[4]

[5]

[6]

[7]

[8]

C. Fernandez, C. Soize and L. Gagliardini, “Modeling sound-insulation layers in vibroa-
coustics systems”. G. Manson and K. Worden eds., Proceedings of the Ist International
Conference on Uncertainty in Structural Dynamics, Sheffield, 2007, pp. 331-340.

C. Fernandez, C. Soize and L. Gagliardini, “Fuzzy structure theory modeling of sound-
insulation layers in complex vibroacoustic uncertain sytems - Theory and experimental val-
idation”. J. Acoust. Soc. Am., submitted in 2008.

0O.C. Zienkiewicz and R.C. Taylor. The finite element method, 4th. Edition, Vol. I, McGraw
Hill, 1989., Vol. II, 1991.

R. Ohayon and C. Soize. Structural Acoustics and Vibration, Academic press, San Diego,
1998.

C. Soize, “Probabilistic structural modeling in linear dynamical analysis of complex me-
chanical systems”. I. Theoretical elements, Rech. Aerosp. S, pp. 23—-48 (1986). (English
edition).

C. Soize, “Random matrix theory for modeling uncertainties in computational mechanics”,
Comput. Methods Appl. Mech. Engrg., 194, pp. 1333-1366 (2005).

R. Serfling, Approximations Theorems of Mathematical Statistics, John Wiley and Sons,
New York, 1980.

C. Soize, E. Capiez-Lernout, J.-F. Durand, C. Fernandez and L. Gagliardini, “Probabilistic
model identification of uncertainties in computational models for dynamical systems and
experimental validation”, accepted for publication in Comput. Methods Appl. Mech. Engrg..

(*) corresponding author: charles.fernandez @univ-paris-est.fr



