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Mesoscopic Simulation of Mechanical Behaviors of Coarse Grained Materials

QI Yang, TANG Xirr jun, LI Xiao ging
(School of Water Conservancy and Civil Engineering, Xinjiang Agricultural University, Urumgi 830052, China)
Abstract: Based on the results of laboratory triaxial consolidated drained tests on coarse grained materials and three dimensional
discrete particle flow theory,a numerical model of triaxial test for coarse grained materials with uniform particle contact points
and same isotropic stresses was developed using the tool of PFC3D_EV and improvement of program code. Clump particles were
mtroduced to improve the complexity of internal particle shape of the sample. The differences of stress strain curves and volur
metric strain- axial strain curves of triaxial tests under different confining pressures were compared, and the impacts of particle
shape and the development law of shear bands on the strength and deformation characteristics of coarse grained materials were
discussed. T he results showed that (1) particle shape is the main factor on the mechanical behavior of coarse grained materials.
The stress strain curve obtained from the numerical simulation matches well with the experimental results if the complexity of
internal particle shape is improved; (2) the shear dilatancy of numerical simulation is a little larger because the particle deforma
tion and breakage cannot be performed in numerical simulation;( 3) the development of displacement field indicates that strain
softening accelerates the formation of shear bands; and (4) the thickness of shear bands becomes thinner with the decreasing of
confining pressure.
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Fig. 1 Gradation composition curves for the laboratory triax ial

experiment and numerical simulation
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Fig. 2 Clump sample and pressure cham ber
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Fig.3 Two kinds of clump particles

TN LA b 2 B0 2 W D A e N 2 TR IR 3R 1R 43 AT
KREbRE, RE T —ABEEEAUSE, R 1.
2.3 BALAENE R AT
2.3.1 P Aj- NIRRT

e ] 4 TN, s YRR B AR L G TR R ) — A it
L RAEAR BN KR RS, # 0 e, B EE 3% )
FE( 0, — 0y ) It BB S (R 389 I i 4K o AR clump IAFE S =
RGN A W ELF, B dump BREBURL TR 56 N2
FE, F1:510 07 350 & %, BORL 2 [RRE & ) 5 el 52 Brfd Ol

HTE R R, AN Rl SRR, A 3 B A S SEfr
AAAE R TAR HE J7 10 6 AR, BDAT 3R AR = N el
R I n B ith £
1 PFC3D_EV
Table 1 Mesoscopic parameters in PFC3D_EV simulation
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Fig. 4 Stress strain curves of laboratory experiment and numerical simulation
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Fig.5 €ve€a curves of laboratory experiment and numerical simulation
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Fig. 6 Formation and development of shear displacement field
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Fig.7 The final shear displacement fields under

various confining pressures
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