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ABSTRACT 

Many geotechnical problems involve large deformations, non-linear material behaviour, soil-
structure interactions, and multiphase (solid, liquid, gas) interactions, which poses significant 
challenges for numerical simulations. The material point method (MPM) showed to be well suited to 
study slope instabilities, such as landslides [1], earth embankment and levee failures [2,3], 
underground excavations [4], explosions, soil-penetration problems, such as pile installation [5], 
Cone Penetration Testing [6,7], Free Fall Penetrometer testing [8], etc. Moreover, erosion and 
sedimentation problems require considering phase transitions (from solid-like to fluid-like), and  

This contribution will show the latest numerical developments of MPM with respect to the above-
mentioned aspects as implemented in the open-source software Anura3D. Particular attention is 
given to some geotechnical applications, such as the simulation of slope collapse due to earthquake 
or water pressure changes, erosion problems, porous sea defences, installation problems, and many 
more.  
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