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ABSTRACT

In early stage design in engineering, it is common to have to solve large mechanical problems many
times, varying the input parameters. This is done to check the effect each parameter can have on the
system. This can be a very time-consuming analysis. Model order reduction(MOR) is one way to
reduce significantly the computational time by reducing the number of unknowns. This is done by
looking for the solution in a reduced space spanned by only a few well-chosen basis vectors. It was
applied for characterization of human faces back in 1987 by Sirovitch et al.[1]. In the context of solid
mechanics involving material nonlinearities, this method performs poorly because any small perturba-
tions of the problems parameters has the effect of changing significantly the evolution of the fracture,
hence requiring a large number of global basis vectors. Ryckelynck et al. [2] and Kerfriden et al. [3]
tackled this issue by performing global corrections of the basis vectors during the computation. These
schemes can however be prohibitively expensive as they are based on global evaluation of the error
over the domain. In this paper, we will by-pass the difficulty by coupling MOR together with domain
decomposition methods (DDM). DDM are described in for example [4]. The essential idea of DDM
is that the domain studied is divided into several subdomains leading to independent subdomains that
can be solved independently. Using this framework, the fracture will be isolated on some subdomains,
allowing us to apply MOR on all the other subdomains, which do not undergo high non-linearities. It
is also a way to speed-up the computations since parallel computing can be used.

REFERENCES

[1] Sirovich L, Kirby M, Low-dimensional procedure for the characterization of human faces,
Journal of the Optical Society of America 4 519-524, 1987.

[2] Ryckelynck D, Missoum Benziane D. Multi-level a priori hyper reduction of mechanical mod-
els involving internal variables, Comput. Methods Appl. Mech. Engrg., Elsevier, 199 1134-
1142, 2010.

[3] Kerfriden P, Gosselet P, Adhikari S, Bordas S. Bridging proper orthogonal decomposition
methods and augmented Newton-Krylov algorithms: an adaptive model order reduction for
highly nonlinear mechanical problems. Computer Methods in Applied Mechanics and Engi-
neering, Vol. 200, 850-866, 2010.

[4] Gosselet P, Rey C, Non-overlapping domain decomposition methods in structural mechanics.
Archives of Computational Methods in Engineering Vol 13 Num 4. Pages 515-572. 2006



