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This study proposes a stabilized implicit Material Point Method (MPM) for incompressible viscous fluids. The
weak forms of the equation of motion and continuity equation were coupled and discretized by MPM in space
and Newmark’s f method was used in the time domain. Additionally, stabilization methods were introduced to
avoid pressure oscillations and unphysical volume shrinkage. The dambreak flow analysis was conducted to
validate the developed method including the effectiveness of the stabilizations and implicit scheme.
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Fig. 1 Analytical model for dambreak flow.
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(a)Tip position of step wave.

(b)Comparison with experiment.
Fig. 2 Results of dam break flow analysis.
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Fig. 3 Pressure distribution without and with the PSPG method.
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(a) Without volume correction (b) With volume correction
Fig. 4 Particle configuration after 40 seconds.
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Fig. 5 Results with the explicit (MUSL) scheme.
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