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ABSTRACT

Immersed boundary method (IBM) has been widely applied in the simulation of fluid-structure interaction
problems. The traditional direct force model is less accurate, and the sharp-interface approaches involve
complex topological operations which are not conducive to dealing with complex structures. The boundary
data immersion method (BDIM) is a new fluid-structure coupling scheme that does not need to cut the mesh
and can be extended to reach second-order accuracy. However, the traditional boundary data immersion
method needs special treatment to deal with the sharp corners of the structure. In the present work, the
volume fraction of fluid and structure is obtained by the smooth kernel approximation, which greatly
enhances the applicability of the BDIM algorithm in the fluid-structure coupling of complex structures. By
using BDIM, the DGM fluid solver and the RKPM structure solver are coupled to achieve accurate prediction
of ship structure damage subjected to the underwater explosion, which lay the foundation for the
optimization design of ship defensive structure.
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