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The work deals with the simulation of a laboratory experiment (Manzella & Labiouse, 2009). This reduced 
size experiment, which is analogous to a rock-mass propagation, consists in releasing randomly packed 
bricks on an inclined plane, that end up stopping on a horizontal plane. The transition between these two 
planes is smooth as shown in Figure 1. Numerical simulations are based on two radically different 
approaches: Discrete Element Method (DEM) and Material Point Method (MPM); see Cundall & Strack 
(1979) and Sulsky et al. (1995), respectively. 

 

 

 

 

 

 

 

 

 

Figure 1 : Layout of the experimental device designed by Manzella & Labiouse (2009) 

The objective of the study is to illustrate and highlight the pros and cons together with the limits of the 
two methods. We know, for instance, that complex rheologies are well described with DEM, provided that 
a minimum set of features are taken into account. In our case, they are shapes of the blocks and adequate 
dissipative contact models. However, the price to pay is prohibitive computational times. On the other 
hand, the computational times required by MPM simulations are significantly lower, but the dissipation 
means and more generally the rheologies have to be given explicitly by constitutive laws. Nevertheless, 
MPM was chosen over other continuum-based methods because of its hybrid Lagrangian and Eulerian 
description, which gives it the ability to manage large deformations. This makes it an ideal method for the 
modeling of rock-mass propagation events. In return, the continuity assumption may also limit the 
domain of validity of continuum approaches, specifically for the application of rock flows.  

A two-scale approach, that mixes DEM at the block scale and MPM at the flow scale, is discussed as a 
perspective in the light of specific abilities of the two approaches. 
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