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Jammed Clusters and Non-locality in Dense Granular Flows
PRASHIDHA KHAREL, PIERRE ROGNON1, University of Sydney — We in-
vestigate the micro-mechanisms underpinning dense granular flow behaviour from
a series of DEM simulations of pure shear flows of dry grains. We observe the de-
velopment of transient clusters of jammed particles within the flow. Typical size of
such clusters is found to scale with the inertial number with a power law that is
similar to the scaling of shear-rate profile relaxation lengths observed previously2.
Based on the simple argument that transient clusters of size ℓ exist in the dense
flow regime, the formulation of steady state condition for non-homogeneous shear
flow results in a general non-local relation, which is similar in form to the non-local
relation conjectured for soft glassy flows3. These findings suggest the formation of
jammed clusters to be the key micro-mechanism underpinning non-local behaviour
in dense granular flows.
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