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Recently, the accurate and efficient modeling of flow-structure interactions has gained more importance and
attention for both petroleum and environmental engineering applications. Three main coupling approaches
exist in practice: the fully implicit, the explicit or loose coupling, and the iterative coupling methods. The
first approach solves the two problems simultaneously, and is considered the most accurate one. However, it
poses several computational challenges to the underlying linear solver. The second approach, on the other
hand, decouples the two problems and is only conditionally stable. In this work, we consider the last approach
which combines the advantages of stability and decoupling and lies in between these two extreme by imposing
an elegant iterative coupling iteration between the two decoupled problems. Specifically, we will focus on the
undrained split iterative coupling scheme which starts by solving the mechanics problem, followed by the
flow problem, and assumes a constant fluid mass during the deformation of the structure. The convergence
of this scheme has already been established in [1, 2] for the single rate scheme, and in [2] for the multirate
scheme (in which the flow problem takes multiple fine time steps within one coarse mechanics problem).
Here, we will derive a priori error estimates for quantifying the error between the solution obtained at any
iterate and the true solution for the single rate undrained split iterative coupling scheme. The approach we
will follow is based on studying the equations satisfied by the differences of coupling iterates to establish a
Banach contraction argument, which is then used to derive the targeted apriori error estimates, and is an
extension of the work presented in [3]. To the best of our knowledge, this is the first rigorous derivation of
a priori error estimates for the single rate undrained split iterative coupling scheme for solving the coupled
Biot system.
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