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The evaluation of the impact force exerted by granular flows on rigid obstacles is of fundamental importance 

for the design of sheltering structures. Considering the dynamic nature of impacts, the evolution with time of 

the impact force should be used in design.  

In this contribution, the Discrete Element approach (Cundall and Strack, 1979) is employed to study the 

evolution with time of the impact force and to better understand the impact mechanism.  

In DEM, the macroscopic behavior of the granular mass, derives automatically from micromechanical and 

state parameters (Ceccato et al., 2018). DEM are in fact capable of taking automatically into account the 

dependence of the material response on packing, strain rate, as well as all the dissipation mechanism 

characterizing the response of granular flows (frictional force chains and inelastic collisions among particles) 

(Redaelli et al., 2016). As a consequence, DEM represents a useful tool to understand the impact mechanism 

since it can simulate the local variation of porosity and internal microstructure deriving from compaction of 

the material during the impact process. 

In order to simulate the impact, a dry granular mass, represented as a random distribution of rigid spherical 

particles, is initially positioned in front of the wall with an assigned uniform velocity and porosity, and the 

evolution of the impact force is monitored  (Calvetti et al. 2017). 

Several geometrical and mechanical factors influencing the impact force evolution, namely the geometry of 

the sliding mass (length, width and flow height, front inclination), the impact velocity and the initial porosity, 

have been considered.  

 

From a design point of view, the results integrate the formula that was previously introduced by the authors 

for the maximum impact force (Calvetti et al 2017), by adding information about its time evolution necessary 

to compute the impulse and for dynamic design of sheltering structures. 
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