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Simulation Method of Mechanical Properties of
Graded Broken Stone Based on Particle
Flow Code

JIANG Yingjun , REN Jiaolong , XU Yinshan , LI Di

(Key Laboratory for Special Area Highway Engineering of the Ministry
of Education,Chang’an University, Xi’an 710064, China)

Abstract: In order to reveal the intrinsic relation between
composition and mechanical properties of graded broken
stone, the simulation method for mechanical properties of
graded broken stone is put forward on the basis of particle
flow code (PFC® ). A case study of Yinghu Limestone
aggregate shows that the measured values of California
bearing ratio (CBR) ,shear strength and compressive strength
of graded broken stone under different graduations are
495% ~692% ,592~802 kPa,1.29~1.54 MPa,respectively.
The corresponding simulation values are 525% ~736% ,636~
839 kPa and 1.34~1.54 MPa, with respective average errors
of 4.50% ,5.07% and 5.15% ,and the simulation results are

basically consistent with the measured results. Finally, particle
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flow numerical simulation method proves to be feasible in the

study of mechanical properties of graded broken stone.

Key words: road engineering; graded broken stone; particle

flow code; mechanical properties; numerical simulation
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Fig.1 Calculation circle of discrete element

method of particle flow code
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Fig.2 Construction approaches of particle flow

code numerical simulation of mechanical

properties of graded broken stone
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Fig.3 Flow chart of obtaining particle flow code material

parameters of graded broken stone
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Fig.4 Particle flow model
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graded broken

stone
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Fig.7 Numerical simulation results of CBR test
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Fig.8 Numerical model of standard samples of direct shear test
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Fig.9 Numerical simulation results of direct shear test
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Fig.12 Numerical simulation results of

compressive strength
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Tab.1 Apparent density of limestone material

of Yinghu Ankang

FEkbRiA/mm 31.5~19.0 19.0~9.5 9.50~4.75 <4.75

L/ (kg » m™2) 2712 2 709 2 692 2 681
£2 T RRE
Tab.2 Mineral aggregate gradation

i i 3 A gL Coam) 14 B %/ %

KR 31.5 19 9.5 4.75 2.36 0.6 0.075
A 100 64 52 40 34 25 15
B 100 64 52 40 32 21 11
C 100 64 52 40 30 17 7
D 100 61 48 35 30 22 13
E 100 61 48 35 28 18 9
F 100 61 48 35 26 15 6
G 100 58 44 30 25 18 11
H 100 58 44 30 24 15 8
1 100 58 44 30 22 13 5
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Tab.3 Micro mechanics parameters of limestone

aggregates of Yinghu Ankang

THFALL TP AL /GPa R AR

0.2 8.0 0.35
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Tab.4 Comparison of numerical simulation results and the measured results
CBR HE Pt He ik B iU
WEC g/ RO/ W/ AR OSSN/ BUMUME/  Bi2e/ PR SN/ BUBME/ w2z, PR
% % Y% /% kPa kPa % 2/% kPa kPa Y%o 2/ %
A 495 525 6.06 592 636 7.43 1.29 1.38 6.98
B 564 580 2.84 639 660 3.29 1.38 1.34 2.90
C 595 627 5.37 669 716 7.03 1.41 1.31 7.09
D 518 552 6.56 642 677 5.45 1.37 1.46 6.57
E 579 595 2.76 4.50 683 710 3.95 5.07 1.54 1.44 6.49 5.15
F 655 676 3.21 770 800 3.90 1.52 1.41 7.24
G 626 642 2.56 746 772 3.62 1.49 1.54 3.37
H 657 688 4.72 766 816 6.39 1.41 1.45 2.84
1 692 736 6.36 802 839 4.61 1.38 1.42 2.90
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