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We consider the fluid-structure interaction problem arising in haemodynamic applica-
tions. The finite elasticity equations for the vessel are written in Lagrangian form, while
the Navier-Stokes equations for the blood in Arbitrary Lagrangian Eulerian form. The
resulting three fields problem (fluid/ structure/ fluid domain) is formalized via the intro-
duction of three Lagrange multipliers and consistently discretized by p-th order backward
differentiation formulae (BDFp).

We focus on partitioned algorithms for its numerical solution, which consist in the succes-
sive solution of the three subproblems. Due to the strong added mass effect of the fluid
on the structure, naive partitioned strategies based on Dirichlet-Neumann type iterations
have serious stability limitations. We review several strategies that all rely on the ex-
change of Robin interface conditions which have been shown to greatly reduce the added
mass effect.

REFERENCES

[1] Badia, S., F. Nobile, and C. Vergara (2008). Fluid-structure partitioned procedures
based on Robin transmission conditions. J. Comp. Phy 227, 7027–7051.

[2] Badia, S., F. Nobile, and C. Vergara (2009). Robin-Robin preconditioned Krylov
methods for fluid-structure interaction problems. Comput. Methods Appl. Mech.
Engrg 198 (33-36), 2768–2784.

[3] Causin, P., J. Gerbeau, and F. Nobile (2005). Added-mass effect in the design of
partitioned algorithms for fluid-structure problems. Comput. Methods Appl. Mech.
Engrg 194(42-44), 4506–4527.



F. Nobile and C. Vergara

[4] Nobile, F., M. Pozzoli, and C. Vergara (2013). Time accurate partitioned algorithms
for the solution of fluid-structure interaction problems in haemodynamics, Computers
& Fluids 86, 470-482.

2


