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ABSTRACT 

This work studies the initiation of motion of an arrangement of sediment ellipsoidal particles located on an 
inclined landform under the action of laminar and turbulent flows. The numerical approach based on the 
Discrete Element Method (DEM) computes the motion  of each individual particle and the interaction with 
the surrounding particles.  Therefore it simulates the initiation of motion as a consequence of the multiple 
particle interactions of particles in contact with the flow. 
 
The aim of this work is establishing a relationship between the Reynolds number Re* of the flow and the 
non-dimensional critical shear stress τ *(Shields diagram) that defines the initiation of motion of the 
particle and therefore the initial conditions for the beginning of the erosion. Previous attempts to model the 
initiation of motion have been developed for spherical particles, see [1] and therefore do not fully simulate 
the variety of shapes included in the main experimental contribution of Shields. Several inclined landforms 
composed by ellipsoidal particles with random orientations are simulated and the relation Re*- τ * is 
computed according to a criterion of incipient transport. 
 
The results shown in this work numerically extend the diagram of Shields to geometries that have not still 
been tested.  
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