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Abstract 
Granular materials are the second most manipulated materials 
on Earth. This tendency increases dramatically when dealing 
with extraterrestrial applications. While relatively simple 
individually, collectively, granular materials exhibit complex 
mechanical behavior and are known for fluctuating between 
solid- and fluid-like behavior, depending on the situation (e.g., 
sand dunes vs. avalanches, inactive vs. active fault gouge). In 
this talk, we will describe the current trends in modeling the 
complex behavior of granular materials, both experimentally 
and computationally. Of particular interest will be the 
measurement of force chains in opaque, three-dimensional 
geo-materials and the multiscale simulation of complex 
granular structures under shear. Connections between these 
new tools and applications in geosciences and planetary 
exploration will be drawn. Of particular interest will be 
applications to rheology, grain fracture (e.g.,                                 
Comminution in fault gouge), and penetration and 
characterization of Martian regolith in the context of NASA’s 
upcoming InSight mission. 
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