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An SFEM-DFPM coupling approach for modeling fluid-structure
interactions

ZHANG Zhi-lang, LONG Ting, LIU Mou-bin"

(College of Engineering, Peking University, Beijing, 100871.
*Email: mbliu@pku.edu.cn)

Abstract: Fluid-structure interactions (FSI) involve the motion, deformation and destruction of solid
structures as well as their influences on flow field. This problem widely exists in many natural
phenomena and engineering applications. The nonlinearity and time-dependent nature inherent in FSI
together with possible large deformations and moving interfaces present great challenges to develop
numerical models with conventional grid-based methods. The decoupled finite particle method
(DFPM) is an improved smoothed particle hydrodynamics (SPH) method with a better accuracy, and
it can conveniently treat large deformations and naturally capture the rapidly moving interfaces and
free surfaces. The smoothed finite element method (SFEM) can solve the “overly-stiff” problem in
conventional FEM and thus obtains more reasonable structural deformations. Therefore, the coupling
of DFPM with SFEM provides an alternative approach for modeling FSI problems. In this paper, we
introduced the coupling method and conducted different numerical examples. The simulation results
demonstrated that the SFEM-DFPM can effectively treat various FSI problems with free surfaces.

Key words: Smoothed finite element method (SFEM); decoupled finite particle method (DFPM);
fluid-structure interactions; free surfaces.
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