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Constitutive model for coarse granular aggregates
incorporating particle breakage

JIA Yu-feng, CHI Shi-chun, LIN Gao
(State Key Laboratory of Coastal and Offshore Engineering, Dalian University of Technology, Dalian 116024, China)

Abstract: Particle breakage of coarse granular aggregates modifies its structure directly, influencing its dilatancy, friction angle,
strength and permeability. In order to accurately describe stress-strain relationship of coarse granular aggregates, especially in high
pressure with significant particle breakage, it is indispensable to develop coarse granular aggregates constitutive model incorporating
particle breakage. According to triaxial test results, the stress-strain relationship incorporating particle breakage is developed, on
which a constitutive model is generated incorporating particle breakage with application of associated flow rules. The constitutive
model incorporates the influences exerting on dilatancy and friction angle by particle breakage. The parameters of model are
determined by mutation particle swarm optimization algorithm, on which the stress-strain curves of triaxial test are simulated. The
simulation of model presentation and test results accurately describe dilation and contraction, strain hardening and post-peak strain
softening features of the coarse aggregates at various confining pressures.
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Fig.1 Evolution of particle size distribution
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Fig.3 Breakage index in shearing
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Table 1 Initial void ratio and breakage indexes
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