In granular packings of photoelastic particles, force chains are
the networks of contacts between particles that transmit
most of the load [2]. We see them in the top of the image,
with particles in red and brighter regions indicating larger
forces. Upon loading, the particles will rearrange. Can we
relate the force network to such failure events?

' We explore this question in an idealized framework. We
laser-cut acrylic sheets to generate two-dimensional beam
networks, which we depict in the foreground at the bottom
of the image. We mechanically test the structure under
uniaxial loading and we monitor the locations of beam
breakages. Can we forecast where these failure events
occur?

In a recent paper [1], we developed a method based on
computing geodesic edge betweenness centrality (GEBC). We
ranked the edges based on their ability to connect different
parts of a network via shortest paths. Using a network that
encodes the topology of the set of connected beams, we
determined that most failures occur on beams whose GEBCs
exceed the mean GEBC of a network. In the image on the left,
we overlay the network’s GEBCs, with brighter colors
indicating larger GEBC values.

Can we now use our method to forecast failure locations in
granular packings? Stay tuned ...
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