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Nuovi sviluppi nella modellazione di interfacce tramite il metodo delle
discontinuit forti

ABSTRACT

The paper deals with a variational formulation of the equilibrium problem for a continuumΩ
characterized by an elastic behaviour, in which the growth of interfacesS takes places. This
phenomena can be effectively described by means of models that incorporate the kinematics of
strong discontinuities obtained by an enrichment of the displacement field with a discontinuous
term. The proposed formulation falls in the context of the Strong Discontinuities Approach
[1, 2, 3], implemented by means of Elements with Embedded Discontinuities [4].

The growth or the activation of an interface is ruled by a specific activation function, based
on a cohesive fracture like criterion. In the general formulation the medium and the interface
are ruled by different constitutive equations, defined by distinct free energy and dissipation
functionals. The strong form of the equilibrium and compatibility conditions is presented, with
special attention to the equilibrium conditions at the interfaces. The obtained weak formulation
allows an effective numerical implementation of the interface model, able to predict both the
occurrence of the discontinuity and its direction; no tracking algorithm is introduced.

Among the many possible algorithmic frameworks, the one recently proposed in [5], based
on the formal analogy between the enriched continuum and the theory of classical plasticity,
has been implemented. The starting point of the weak formulation is a mixed multi-fields Hu-
Washizu functionalΠHW .

The general formulation is obtained discretizing the displacement fields appearing inΠHW and
resolving the internal variables at constitutive level. Differently from the classical equations of
Statical Kinematical Optimal Nonsymmetric formulation, a symmetrical form of the tangent
constitutive operator, and consequently of the tangent stiffness matrix, is derived. [6]
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