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It is standard practice to simulate the solid phase of a subsurface using the standard displacement Galerkin method and the fluids part by a variety of methods. In this presentation we wish to focus in the simulation of solids. In particular, with the advent of  the large discovery of oil in the Brazilian coast at the pre-salt depths, an aspect of solids simulations that has been often overlooked is revisited. Namely, we want to simulate incompressible elasticity. In geomechanics the solid phase is treated as compressible but this is not true for certain parts of the domain. We review two different strategies that are proven accurate and convergent: the use of stabilized mixed methods. To our knowledge these methods have not been used to treat the numerical pathologies associated with incompressibility, namely, locking and oscillations of the pressure part of the stresses. We should say that there have been attempts to model incompressible behavior, but they are mostly ad-hoc and one can not prove error estimates in those cases. Our methods are superior in that error estimates are available and numerical results atest the improvement over the standard Galerkin displacement formulation.

