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ABSTRACT

Fracture mechanics is a very active research area. Several numerical methods are used to model
crack problems, for example: the Finite Element Method, the Boundary Element Method (BEM) and the
Discrete Element Method. One of the main advantages of the BEM is the reduction of one dimension
of the problem. An interesting approach of BEM is the Symmetric Galerkin BEM (SGBEM). SGBEM
is based on a variational (weak) version of the integral equations, thus entailing double integrations,
and leads) to matrix operators which exhibit symmetry and sign-definiteness. Since its introduction by
Rokhlin [1], the Fast Multipole Method (FMM) is used to extend the BEM to large scale problems.

Trinh [2, 3] combined the SGBEM with the FMM to model crack problems in elastostatics, but
calculation time grows continually during the propagation. In this work, the FMM algorithm for propa-
gation is accelerated. The first modification applied is to make some data unchanged during propagation.
Then, these data are saved and reused during the propagation. This allows a very fast calculation of the
necessary matrices after the first propagation cycle. Moreover, non-zero initial guess is used to accelerate
the iterative solver. The performance of the new code is confirmed with many simulations including 3D
multicrack propagation in mixed mode. The speedup is about 10 and can reach 20.

Keywords: SGBEM, FMM, crack propagation, data reusing

Acknowledgements
This work was supported in part by the French National Research Agency (SolDuGri project ANR-14-
CE22-0019) and in part by the region “Grand-Est, France”.

REFERENCES

[1] Rokhlin, V. Rapid solution of integral equations of classical potential theory. Journal of Computa-
tional Physics. (1985) 60(2), 187-207.

[2] Trinh, Q. T. Modelling multizone and multicrack in three-dimensional elastostatic media: a Fast
multipole Galerkin Boundary Element Method. PhD Thesis.(2014)

[3] Trinh, Q. T., Mouhoubi, S., Chazallon, C., and Bonnet, M. Solving multizone and multicrack
elastostatic problems: A fast multipole symmetric Galerkin boundary element method approach.
Engineering Analysis with Boundary Elements. (2015) 50, 486-495.

*Speaker



