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Fig. 5 Fluid profiles and pressure distribution at four different time instants
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Fluid structure interaction incompressible material point method

and its applications in sloshing problem

ZHANG Xiong, ZHANG Fan”
(School of Aerospace Engineering, Tsinghua University»Beijing 100086 , China)
Abstract: As a hybrid meshless method,material point method (MPM) takes advantages of both Eulerian
and Lagrangian methods,so it possesses unique advantages in solving fluid-structure interaction (FSI)
problems. For free surface flow problems,our group has developed a weakly compressible material point
method (WCMPM) and a fully incompressible material point method (iMPM) based on the MPM of
MPM. However, both of them suffer from some difficulties in solving FSI problems. The weakly
compressible EOS adopted in the WCMPM leads to a very small time step size,serious pressure oscilla-
tion and even non-physical spray and splash; The iMPM eliminates the pressure oscillation existing in
WCMPM and allows a significantly bigger time step size, but it is difficult to handle the moving solid
boundary conditions. In this paper, a novel fluid-structure interaction incompressible material point
method (FSI-iIMPM) is proposed based on a variational form projection scheme. A volume-weighted
pressure Poisson equation (PPE) is established on the background grid. The proposed FSI-iMPM couples
fluid with irregular solid boundary and moving solid wall boundary automatically. To validate the
proposed FSI-IMPM, two problems of sloshing in a moving rigid container are investigated, and the

numerical results agree well with the available experiment and numerical results.

Key words: material point method;fluid structure interaction incompressible material point method;

pressure Poisson equation;liquid sloshing
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The refined algorithm of generalized density evolution equation based on

reproducing kernel particle method

L1 Jie®, SUN Wei-ling
(School of Civil Engineering, Tongji Universtiy, Shanghai 200092, China)

Abstract; The response of dynamic systems can be approximated by the particle approximation or the
reproducing kernel particle method. The refined algorithm of generalized density evolution equation is
developed based on the reproducing kernel particle method. The steps of the refined algorithm are
detailed in the paper. Through the system of a single degree of freedom as an example, the accuracy of
the refined algorithm is investigated based on the PDFs of the response. Then through a stochastic
sturcture of multi degrees of freedom as an example, the refined algorithm based on the reproducing

kernel particle method can slove the nonlinear stochastic system.

Key words: stochastic dynamics system;probability density;reproducing kernel particle method;

refined algorithm



