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The aim of this paper is to propose an efficient and accurate alternative to the computationally expensive three-dimensional finite element method (3D-FEM), for analyzing delaminated multilayered plates under classical loads. Many of the existing models deal with the analysis of multilayered structures only in the non-delaminated state.

The first part of the present study extends the application of a layerwise stress model, called the LS1 model, to delaminated multilayered plates subjected to mode I and/or II loads.

The analytical LS1 solutions are derived for general non-delaminated and delaminated multilayers and compared to 3D finite element solutions along with the results from the 2D-FEM code based on the LS1 (fig. 1). The comparison gives a good agreement between the LS1 and 3D-FE models except near singularities (free edges, crack tips,...).

In order to overcome this drawback, a refinement approach, called the refined LS1 [1], will be shortly presented. The comparison between the refined LS1 and 3D-FE models reveals an excellent agreement, even in the vicinity of singularities, in terms of interlaminar stresses and strain energy release rate.

An interfacial stress based criterion arising from an energy power-law [2] one by using the LS1 model [3] will be proposed. Mode separation will be analytically deduced from the interfacial stresses (tab. 1). 

Fig. 1 .

 1 Fig. 1. Interfacial pullout for ADCB18 test specimen (MPa)

Validation du modèle LS1 pour la propagation d'un délaminage aux interfaces 0°/θ°V alidation of LS1 model for delamination propagation at 0°/θ° interfaces Achille Lerpiniere 1 , Jean-François Caron 2

  

	1 : Universite Paris-Est, Laboratoire Navier
	Ecole des Ponts ParisTech, IFSTTAR, CNRS
	6 av Blaise Pascal, 77455 Champs/Marne
	e-mail : achille.lerpiniere@polytechnique.edu
	2 : Universite Paris-Est, Laboratoire Navier
	Ecole des Ponts ParisTech, IFSTTAR, CNRS
	6 av Blaise Pascal, 77455 Champs/Marne
	e-mail : caron@enpc.fr

Tab. 1. Average experimental and finite element values for ADCB18 test specimen
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