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ABSTRACT 

Granular media, when saturated with fluids, give rise to a number of phenomena from mud slides to 
manholes being lifted out of sandy ground after an earthquake, which may result in tremendous damage 
to people and infrastructure. While those phenomena can regularly be observed in nature and have 
been studied on a macroscopic level, the underlying interactions between granules while fluid is present 
in the porespace as well as the behaviour of the fluid itself inside the porespace is not yet fully 
understood on the microscopic level. 

We have developed a two-dimensional simulation code that couples the Discrete Element Method 
(DEM) for the simulation of granular matter with the Finite Element Method (FEM) for the simulation 
of fluid around the granules and inside the porespace while further using an accurate and physical 
model for the fluid-solid interaction [1]. This code allows us to set up the simulation geometry of a 
submerged granular step inspired by the experiments of Rondon et al. [2], and enables us to study the 
process of its collapse with a level of detail, only a simulation can provide (see Fig. 1).  

By varying geometric parameters of the polygonal granular particles, such as number of edges and 
overall size dispersion, as well as testing packing arrangements with varying pore space sizes, we are 
able to better understand the microscopic mechanisms that influence the behaviour of the granular 
material and contribute to the stability of the granular step or the lack thereof. 

Fig. 1: Submerged two-dimensional granular step with 190 particles during collapse. Any induced flow 
inside the porespace and in the vicinity of the step is simulated as well. 
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