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We consider the coupling of incompressible fluids with compressible solids. The finite element
discretization of the immersed Boundary Method was introduced in [2] and later on, it was
extended to the case of thick solids in [3]. In these papers, the solid was assumed to be incompressible. More recently, new formulations have been introduced in order to deal with the body
motion constraint in a completely variational framework. The approach presented in [4] is applicable to immersed bodies of general topological and constitutive characteristic and includes the
case of compressible solids. The action of force exerted by the fluid on the solid and vice versa
was taken into account by interpolation operators between fluid and solid discrete spaces which
guarantee semi-discrete stability estimates. In [1], it was proposed to use Lagrange multipliers
to enforce the coupling constraint between fluid and solid, providing a fully discrete method
unconditionally stable. Here we present the generalization of the Lagrange multiplier approach
to deal with compressible solids and show energy estimates. Validation tests demonstrate the
capability of the model to take into account fluid structure interaction between compressible
solids and incompressible fluids.
REFERENCES
[1] Boffi, D., Cavallini, N. and Gastaldi, L. The finite element immersed boundary method
with distributed Lagrange multiplier. SIAM Journal on Numerical Analysis (2015) 53, pp.
2584–2604.
[2] Boffi, D. and Gastaldi, L. A finite element approach for the immersed boundary method.
Computers & Structures (2003) 81, pp. 491–501.
[3] Boffi, D., Gastaldi, L., Heltai, L. and Peskin, C.S. On the hyper-elastic formulation of the
immersed boundary method. Computer Methods in Applied Mathematics and Engineering
(2008) 197, pp. 2210–2231.
[4] Heltai, L. and Costanzo, F. Variational implementation of immersed finite element methods.
Comput. Methods Appl. Mech. Engrg. (2012) 229/232, pp. 110–127.

