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A mixed FEM-FVM method for coupled analysis of

fluid flow and rock deformations in reservoirs
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Abstract: In actual process of oil exploitation, the underground fluid flow mostly only happens
in the reservoir, while the geomechanical calculations need to be carried out in the whole area
from ground surface to domains under the reservoir. Therefore, a mixed method of finite
element method (FEM) and finite volume method (FVM) is proposed as an alternative method
of generalized finite element method in solving fluid-solid coupled models. In this mixed FEM-
FVM method, the mechanical equilibrium equation is discretized by FEM, and the continuity
equation discretized by FVM. This method facilitates accessing of programming and improves
efficiency of calculation. In this method, different computational grids could be used for FEM

and FVM so the fluid flow process can be accurately simulated in reservoir domain with
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unnecessary computations avoided. Several numerical examples are presented to verify the
efficiency of the proposed method.
Keywords: porous media; finite element method (FEM) ; finite volume method (FVM) ; fluid-

solid coupling
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for 1D consolidation problem
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