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16 route de Gray, 25030 Besançon, France.
vanessa.lleras@univ-fcomte.fr,
Patrick.Hild@univ-fcomte.fr
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ABSTRACT

The benefits of computational methods using classical finiteelement strategies are limited when solv-
ing problems defined over cracked domains. Indeed the mesh should be sufficiently refined around the
crack tip to model the singular strain and the domain should be remeshed step by step according to
the geometry of the crack propagation. To overcome these difficulties and to make the finite element
methods more flexible, Moës, Dolbow and Belytschko ([12,13]) have introduced in 1999 the XFEM
(eXtended Finite Element Method). The idea of XFEM consistsin enriching the basis of the classical
finite element method by a step function along the crack line to take into consideration the discontinuity
of the displacement field accross the crack and by some non-smooth functions representing the asymp-
totic displacement around the crack tip. This enrichment strategy allows the use of a mesh independent
of the crack geometry.

The main novelty in our work consists in taking into account the frictional contact conditions in the
XFEM method (see [6],[7],[14] for existing studies) and to propose the corresponding residual esti-
mators. Therefore we adapt to the XFEM method a stabilization technique presented by Barbosa and
Hughes in [2,3,4]. We combine the XFEM approach together with the Barbosa-Hughes stabilized for-
mulation following the ideas of [8] and [10]. The advantage of this method is that its converges what-
ever the intersection of the domain with the mesh is and no discrete Babuška-Brezzi inf-sup condition
is needed. Besides we show that the discrete frictional contact problem admits at least a solution.

In a second time, we study a posteriori error estimators of residual type [1,15] (see [5] for another a
posteriori analysis for XFEM). The finite element methods allow to approach numerically the solution
u of a problem by a functionuh. The question is to estimate the exact error‖u − uh‖ with the a
posteriori estimatorη(uh) which can be calculated explicitly. Thus we can evaluate thequality of the
finite element computations. We use the techniques developed in [9,11] in the case of frictional contact
problems approximated by a standard finite element method which we extend to the XFEM method.
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[1] I. Babuška and W. Rheinboldt, “Error estimates for adaptive finite element computations”,
SIAM J. Numer. Anal., Vol. 15, 736–754, 1978.

[2] H. J.C. Barbosa and T.J.R. Hughes, “The finite element method with Lagrange multipli-
ers on the boundary: circumveting the Babuška-Brezzi condition”, Comput. Methods Appl.
Mech. Engrg., Vol. 85, 179–192, 1991.

[3] H. J.C. Barbosa and T.J.R. Hughes, “Boundary Lagrange multipliers in finite element meth-
ods: error analysis in natural norms”,Numer. Math., Vol. 62, 1–15, 1992.

[4] H. J.C. Barbosa and T.J.R. Hughes, “Circumveting the Babuška-Brezzi condition in mixed
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Euroṕeenne deśeléments finis (Calcul des structures GIENS’01), Vol. 11, 305–318, 2002.
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