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Abstract:

analyze the evolution characteristics of force-chain network

A photoelastic experiment was conducted to

and granule displacement in pentagons under a complete
loading and unloading cycle. The results demonstrate that
both contact force within the strong force chain and granule
displacement show a visible “hysteresis” phenomenon during
unloading; the area where granule displacement response is
positive during unloading is larger than the area during

loading. The displacement recovery ratio 7, ((1<Z73<1) was
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defined to describe the movement locus of granules. Then the
relationship between 74 and five types of movement locus
were built. 7; increases along the depth. Evolution
characteristics of both force-chain and granule displacement
show a critical level of superload. The residual contact force
in granular material is at the state of stable equilibrium when
superload is higher than the critical level while reaches the
limit equilibrium state when unloading to the critical level.
Further unloading will result in instant release of residual

contact force as well as the redistribution of granules.

Key words: granular material; partial loading and unloading;
residual contact force; granule displacement; photoelastic

experiment
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Tab.2 Experiment schemes of loading and unloading
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Fig.2 Excerpted force chain during loading

and unloading
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chain during loading and unloading
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Fig.4 Coordinate system and granule number
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Fig.6 Granule displacement vector at loading and unloading
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