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Résumé:
Noise is nowadays omnipresent in our society, which encourages us to reduce its impact on health. 
Thanks to their design flexibility and lightness, sound absorbing packages made of porous materials might 
hold a pivotal position among noise reduction approaches. Our prime interest is in sound packages which 
have multiple layers with significant thickness disparity ranging from several meters to millimeters and 
potentially complex geometries. We aim at elaborating on more efficient numerical methods to identify 
and predict the vibroacoustic behaviour of such packages compared to the classical Finite Element
Method (FEM).
Based on the eXtended Finite Element Method (X-FEM), enrichment and discretization strategies are 
developed to couple porous media involving mixed Biot’sequations. Stable and robust variational 
formulations are proposed to represent the acoustic effects of thin porous layers. Our approaches are 
demonstrated to be capable of reducing considerably the pre-processing and resolution times while
maintaining the accuracy level in comparison with classical FEM.
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