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Methods for treating arbitrary discontinuities in finite elements are applied to fluid-structure interaction
problems, free surface problems and crack propagation problems. The discontinuities are treated by a local
partition of unity where the disconuity in the function or its derivatives are introduced as an enrichment.
The fluid-structure interaction problems are solved by new methods in which the interface between the
fluid and the structure is described by a zero isolevel of an implicit description of the curve or surface.
In most cases, the implict function is the signed distance function. It can be updated either by level set
methods or by vectore level set methods. The fluid is treated by an Eulerian mesh. Interfaces between
both Eulerian and Lagrangian discretizations of the structure are considered. In some of the applications,
a new vector level set method that does not involve the solution of any partial differential equations are
used. Similar techniques applied to the free surface problems. In crack problems, the vector level set
method is particularly attractive since it requires no speciqal freezing of the existing crack surface. Several
examples of these types of problems are described.

References

[1] T. Belytschko, N. Moes, S. Usui, and C. Parimi, “Arbitrary discontinuities in finite element,” Interna-
tional Journal for Numerical Methods in Engineering,v. 50, n. 4, p. 993-1013, 2001.

[2] T. Belytschko, and J. Chessa, “An extended finite element method for two-phase flow,” Journal of
Applied mechanics,v. 70, n. 1, p. 10-17, 2003.

[3] N. Moes, J. Dolbow, and T. Belytschko, “A Finite Element Method for Crack Growth Without Remesh-
ing,” International Journal for Numerical Methods in Engineering, v. 46, n. 1, p. 131-150, 1999.



