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ABSTRACT

Finite element simulation technique of fluid-structure interaction (FSI) problems can be
classified into different two approaches from the geometrical treatment of fluid mesh
[1]; the one is interface-fitted method, and the other is non-interface-fitted method. The
interface-fitted method is generally combined with interface-tracking mesh moving
techniques [2], and DSD/SST [1,2] or ALE [3-6] methods. It has a consistent
discretization of fluid-structure coupling conditions on their interfaces. When the fluid
mesh, however, becomes too distorted to track interfaces, troublesome remeshing
procedure is required to advance further analysis. Non-interface-fitted aproaches have
an essential advantage over the fitted methods to large deformations and complex
geometries, because it dose not need mesh updating.

A main objective of the study is to develop a non-interface-fitted mesh method for large
deformation fluid-shell interaction analysis that is consistent with two physical
conditions at the interface [7]. The one is continuity of velocities and surface forces at
the interface, and the other is discontinuity of fluid velocity gradients and pressures
across the interface. An extended finite element method (X-FEM) [8-10] which is
combined with Lagrange multiplier method [11,12] is introduced to discretize the
interface conditions without inconsistency. A level set function is also introduced to
construct enrichment functions of the X-FE interpolation. This approach is firstly
reported by Legay, et al. [13-15]. It enables us to handle general FSI problems
comparably to the interface-fitted method. Fundamental concepts, formulations, and
some demonstrational applications, which targets to simulate complex fluid-shell
interactions, are presented. And, the relation between the fluid-solid interface locator
technique (FSILT) with extended domains [1] will be also discussed at the same time.
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