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Smoothed particle hydrodynamics (SPH) for modeling
fluid-structure interactions

LIU Mou-bin, ZHANG Zhi-lang

(College of Engineering, Peking University, Beijing, 100871.
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Abstract: Fluid-structure interactions (FSI) are widely involved in many natural phenomena and
engineering applications. It is very challenging to numerically simulate FSI problems with
conventional grid-based methods due to the nonlinearity and time-dependent nature inherent in
FSI together with possible large deformations and moving interfaces. The smoothed particle
hydrodynamics (SPH) method is a truly Lagrangian, meshfree and particle method, and it can
conveniently treat large deformations and naturally capture the rapidly moving interfaces and free
surfaces. In this paper, we introduce the sucessful applications of SPH and its modified versions
for solving FSI problems. The methodology of SPH along with the conventional and highly
accurate approximation schemes are firstly described [1-3]. Next, the treatments of FSI interfaces
using pure SPH method and the hybrid approaches of SPH with other grid-based or
particle-based methods are discussed. In applications, we introduce the SPH modeling of FSI
problems with rigid, elastic and flexible structures, those with granular materials, and with
extremely intensive loadings [4].

Key words: Fluid-structure interaction (FSI), Smoothed particle hydrodynamics (SPH),
Computational fluid dynamics (CFD), Computational solid dynamics (CSD).
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