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ABSTRACT:  The abstract should be between 150 to 200 words. It must clearly describe the most important contributions of your work.

In this presentation we consider algorithms that will enable scientists and engineers to readily model complex ﬂow processes in porous media taking into account the accompanying deformations of the porous solids. Fluid motion and solid deformation are inherently coupled, but many  major commercial packages for multiphase ﬂow in porous media only model porous ﬂow while solid deformation is normally integrated into a study in an ad hoc manner or must be included through complex iterations between one software package that models ﬂuid ﬂow and a separate package that models solid deformations. There are numerous ﬁeld applications that would benefit from a better understanding and integration of porous ﬂow and solid deformation. Important applications in the geosciences include environmental cleanup, petroleum production, solid waste disposal, and carbon sequestration, while similar issues arise in the biosciences and chemical sciences as well. Examples of ﬁeld applications include surface subsidence, pore collapse, cavity generation, hydraulic fracturing, thermal fracturing, wellbore collapse, sand production, fault activation, and disposal of drill cuttings. The above phenomena entail both economic as well as environmental concerns. For example, surface subsidence related to both consolidation of surface layers and ﬂuid withdrawals from oil and gas reservoirs have had a signiﬁcant impact on subsidence in the greater Houston area over the last century and have resulted in destruction to infrastructure, buildings and private homes. Subsidence caused by oil and gas production also has been an issue of substantial economic importance in the North Sea oil ﬁelds. In some cases multi-billion dollar adjustments have been required to production platforms due to the response to unexpected subsidence of the sea ﬂoor driven by oil production.

Here we consider solving iteratively the coupling of  flow and mechanics,  We employ mixed finite element or mimetic finite difference methods for flow and a continuous/discontinuous Galerkin method for elasticity.  For single phase flow , we demonstrate the stability,  convergence, and convergence rates for  two widely used schemes. the undrained split method and the fixed stress split method,  We discuss extensions of these iterative coupling schemes to an Equation of State compositional flow model and plasticity.  Computational results are presented that include application to carbon sequestration in saline aquifers and parallel implementations.  Domain decomposition solvers for elasticity will also be discussed.
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