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Mechanical properties of artificially prepared crushing granular materials

WANG Shuai', ZHI Bin', QIN Yanlin®, LIU Enlong*
(1. School of Architecture and Civil Engineering, Xi "an University of Science and Technology , Xi'an 710054, China;
2. State Key Laboratory of Hydraulics and Mountain River Engineering, College of Water Resource &
Hydropower , Sichuan University, Chengdu 610065, China)

Abstract: With the increase of stress level, the phenomenon of particle crushing becomes more and more obvious, in
order to study the mechanism of particle crushing and the impact of crushing on the mechanical properties of
granular materials. The artificials cemented sphere particles were employed to simulate the crushing grains, on
which CD and CU triaxial tests were conducted to explore the breakage properties of crushing materials. For the
samples tested on consolidation drain conditions (CD), the confining pressures applied were 100 kPa, 200 kPa, 300
kPa and 400 kPa and, for the samples tested on consolidation undrain conditions (CU), the confining pressures
applied were 100kPa, 200kPa and 300kPa. Furthermore, the tested results were simulated based on the discrete
element method of particle flow method. Results demonstrate that the samples composed of the artificial cemented
sphere particles could be used to investigate the crushing process and mechanisms of granular materials; with the
increase of confining pressures, there are more breakage of particles at the end of test and the strength envelope is
nonlinear; the particle flow method could be used to simulate the stress-strain and volumetric deformation

properties of artificially prepared crushing materials tested under consolidation drain conditions.
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Tab. 1 Contents of particle size(CD)

HEFRFRASE % AT IZRARE R TSR Y

HrA2 X [8) cm X i) d5 KR4/ em

100 kPa 200 kPa 300 kPa 400 kPa 100 kPa 200 kPa 300 kPa 400 kPa
565 UKL 36. 49 28. 20 18. 56 9.39 2 100 100 100 100
2~1 44. 05 46. 09 47. 35 49. 96 1 19. 45 25.70 34.08 40. 65
1~0.5 9. 88 13.30 15. 14 15. 96 0.5 9.57 12. 40 18.93 24. 68
0.5~0.2 3.08 4.21 6. 74 8.01 0.2 6.49 8.19 12.19 16. 67
0.2~0.1 2. 40 3.12 4.03 4. 86 0.1 4.09 5.07 8.16 11. 81
0.1~0.05 1.45 1.99 3.42 4.39 0.05 2. 64 3.08 4.75 7.42
0. 05~0. 02 0.76 1.01 1.65 3.21 0. 02 1.88 2.07 3.09 4.22
0.02~0. 01 1.88 2.06 3.09 4.22 0.01 0 0 0 0
x2 BFWNAGE(CU)

Tab. 2 Contents of particle sets(CU)

SRR E S %
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X ) 5 RBIAR/ cm

100 kPa 200 kPa 300 kPa 100 kPa 200 kPa 300 kPa
55 H UL 50. 50 38. 89 25.25 2 100 100 100
2~1 41.14 45. 63 48. 62 1 9.68 16. 14 26.12
1~0.5 2.82 5.71 11.08 0.5 6.86 10. 43 15. 03
0.5~0.2 1. 85 2.47 4.81 0.2 5.01 7.96 10. 23
0.2~0.1 1.62 2. 81 2. 87 0.1 3.39 5.15 7.36
0.1~0. 05 1.31 1.98 2.84 0.05 2.08 3.16 4.52
0. 05~0. 02 0. 65 1.07 1.72 0.02 1.43 2.09 2. 80
0. 02~0. 01 1.43 2.09 2. 80 0.01 0 0 0
£33 WEBE 2.4 AR RE XS B 7 BE 12 B 5
Tab.3  Breakage ratio R AR 75 B O O A - 7 P 2
B,/ % 100 kPa 200 kPa 300 kPa 400 kPa LB RN T B A2 11 R BEAE A | E T
Ch 6351  7L80  8l.4 90. 61 WA RO F . NI 11 FRATRTLLE R, KR
CU  50.83  67.78  T4.75 - FE A K4 R B2 245 24 f B A A B R, SR
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