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ABSTRACT The Discrete-Element Method (DEM) is used to model dry or wet soil (often mud) 

and residues of plants previously spread after harvesting (cereals, forage, biomass…). The 
development of a robust soil/crop flow model involves the determination of the rheological 
parameters of soil and plants. In particular, this includes the true density, cohesion, adhesion, static 
friction, rolling friction, soil components including the types and amounts of soil particles 
(clay/loam/silt), rocks, and biomaterials (roots, stems, leaves, chaff). Following the development of 
the initial model, an experimental design is established for model validation. A set of experiments is 
carried out as a function of the desired parameters to be determined. Experiments are completed in 
soil bins that could be linear (for draft measurements) or rotary (for pressure measurement on 
tillage tools and locations of high wear) and in field test plots or long distance experiments. 
Measurements of draft, soil fracture, and wear on the tillage tools are normally performed to 
validate the model. Extra data are also collected for more robust model validation. Models are 
developed in multiple soils and types of residues so they can be used in various cultural practices. 
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