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In this work, we consider a coupled flow and geomechanics problem in a fractured poroelas-
tic media. Mixed dimensional type formulation is considered, in which the flow equation in
the d-dimensional porous matrix is coupled with the flow equation in the d−1-dimensional
fracture surface, following the widely used lubrication-type model [2, 3]. In such a model,
fractures are treated as possibly non-planar interfaces, and coupled to the geomechanical
model through a term accounting for the change of fracture width due to mechanical
deformations. Moreover, the jump in the reservoir flux around the fracture acts as a
source term to the right hand side of the fracture mass balance equation. In this work, we
extend the widely used undrained split iterative coupling scheme [1, 4] to the aforemen-
tioned fractured Biot model. The convergence of the scheme is established for both the
single rate case, in which both the flow and mechanics problems share the same time step,
and the multirate case in which the flow takes multiple fine time steps within one coarse
mechanics time step. The convergence of the scheme is validated numerically for the
single rate case, using our theoretically derived undrained split regularization parameter,
which is added to the right and left hand sides of the weak form of the balance of linear
momentum equation. To the best of our knowledge, this is the first time in literature the
convergence and numerical efficiency of the undrained split iterative coupled scheme are
established in fractured poroelastic media.
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