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ABSTRACT 

Fluidisation and sedimentation processes occur in the contact zone between soil and free water, where a 

transition between free water and soil skeleton occurs. In order to numerically model these phenomena the 

material point method (MPM) is used. In this study, a formulation of the material point method [1,2] is 

exploited, which uses two sets of material points for soil and water respectively. In such way, not only the 

soil-water interaction can be described, such as the accumulation and dissipation of excess pore pressures, 

but also the transition from free water to groundwater as well as fluid-like behaviour of soil typical for 

fluidisation and sedimentation problems can be simulated. In this paper, examples of a collapsing 

submerged sand column are presented. 

 

The research leading to these results has received funding from the European Union Seventh Framework 

Programme (FP7/2007-2013) under grant agreement no. PIAP-GA-2012-324522 “MPM-DREDGE”. 

 

 

REFERENCES 

[1] Bandara S., Soga K. “Coupling of soil deformation and pore fluid flow using material point method”, 

Computers and Geotechnics 63, 199-214. (2015). DOI: 10.1016/j.compgeo.2014.09.009  

[2] Vermeer P.A., Wieckowski Z., Sittoni L., Beuth L. “Modelling Soil-Fluid and Fluid-Soil Transitions 

with Applications to Tailings” In: Tailings and Mine Waste 2013 

mailto:mario.martinelli@deltares.nl
mailto:alex.rohe@deltares.nl

