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ABSTRACT 

Nearly 20 years ago, the stress fields inside and at the bottom of granular heaps were considered by 
several authors as an example of some odd behaviours of granular materialsIn particular, a local pressure 
dip was observed beneath granular heaps and modelled by introducing a closure relation between stress 
components  [1]. Such closures were criticized on general grounds [2] and some authors showed that the 
pressure dip is a possible solution of continuous elasto-plastic models applied to heaps [3]. We reproduce 
here the analysis of stresses in 2D and 3D heaps composed of irregular polygons and spheres, 
respectively, performed by Jean Jacques Moreau in 1998 using his Contact Dynamics Method [4]. This 
work was presented in 14th French Conference of Mechanics in 1999. I briefly present the original 
simulations of Moreau and his numerical analysis of the simulation data. Moreau found that the resultant 
force on a plane parallel to the free surface is nearly vertical, indicating that the pile is at incipient failure 
everywhere along the free surface. Furthermore, the resultant force on a vertical plane is nearly parallel 
to the free surface. This is less evident but it can be shown that it is a consequence of the first property 
due to the theorem of “reciprocal cuts”. The is a macroscopic arching effect in the sense that the grains 
located inside the region between a vertical cut and the center of the heap are maximally supported by 
the grains located in the region outside the cut.   
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