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Subject of study is the quasi-static multiple network poroelastic theory (MPET) model in
a three-field formulation in which the unknown physical quantities are the displacement u
of the solid matrix, the seepage velocities vi and pore pressures pi in the n networks, i =
1, . . . , n. With the aim of fluid mass conservation we introduce a hybridized discontinuous
Galerkin method for the elasticity subproblem combined with a mixed method for the flow
subproblems which are also handled by hybridization.

This allows the elimination of the seepage velocities by a static condensation process and as
a result, the system to be solved only contains degrees of freedom for u and pi, i = 1, . . . , n,
thereby making this approach especially favourable for higher-order approximations. A
stability analysis, from which the well-posedness of the discrete problem follows and,
optimal error estimates and parameter-robust preconditioners are derived, is presented.
The efficiency of the proposed new approach is demonstrated on three-dimensional test
examples.
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