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Influence of Particle Shape on the Macroscopic Mechanical Properties of

Coarse Aggregate

LI Cunzhu, SHENG lJian, ZHOU Zhenghua, YANG Ze
(College of Transportation Science &. Engineering, Nanjing Tech University, Nanjing 210009, China)

Abstract: The shape of coarse aggregate is an important impact factor that determines the macroscop-
ic mechanical properties of materials. The limitation of large-scale triaxial tests restricts the study on
the influence of microstructure on mechanical properties of the coarse aggregate. Based on two-dimen-
sional particle flow theory, four different shapes of clumps are built by PFC2D, and biaxial tests are
simulated. The relationships of macroscopic mechanical properties and deformation behaviour with
coarse aggregate shape are established, respectively. The results of particle flow numerical simulation
show that the relationship between the particle shape coefficient and the friction angle of material is ap-
proximately linear, and the internal {riction angle decreases with the increment of shape coefficient.
Both the peak strength and the residual strength of coarse aggregate decrease with the increment of
particle shape coefficient, and the initial modulus shares the same law. The shear contraction appears
firstly in the process of loading, and then the dilatancy effect is observed. For the samples with the
same shape of particles, the greater the confining pressure is, the more obvious the shear dilatancy is.

Before samples with different shapes reach the final states of strain softening, the smaller the shape co-
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efficient is, the more inconspicuous the shear contraction is. On the contrary, the shear dilatation is

more significant.

Keywords: particle flow; shape coefficient; intensity characteristic; deformation characteristic; inter-

nal friction angle
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