BACK SCATTER

Cracking th particle packing

" Mud cracks in sediments and soils are familiar examples of
fracture patterns that arise when granular materials dry out and
shrink. At the tip of a fracture, the surface tension of the air-liquid
interface forces particles apart, a process that can be harnessed
in industry by injecting gas into wet granular packings. For
example, gas-driven, pneumatic fracturing (not to be confused
with the hydraulic fracturing used to extract shale gas and oil)
can generate conductive pathways that speed up the flushing
and treatment of contaminated soil. The feedback between
fracturing, particle rearrangement, and fluid flow makes
fracturing an extremely challenging problem; at present it is not
possible to accurately predict or control fracturing outcomes.

New research by James Campbell, Deren Ozturk, and Bjgrnar
Sandnes at Swansea University in the UK reveals the role of
interparticle friction in shaping the fracture pattern. The image
shows air-driven cracks (red) in a loose, wet packing of 75-100 ym
glass grains confined between two transparent plates. When a
fracture grows, the displaced material compacts, and friction
eventually balances the surface tension at the interface. The
compacted material acts like a shield that other fractures cannot
penetrate. The fractures instead seek out uncompacted material
and eventually branch out to define the walls of a simply
connected, loopless maze. (J. M. Campbell, D. Ozturk, B. Sandnes,
Phys. Rev. Appl. 8, 064029, 2017; submitted by Bjgrnar Sandnes.)
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