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Abstract: Firstly, clumps were generated by using the
convex hull algorithm and the Bubble Pack algorithm to
simulate coarse aggregate particles. Then, asphalt mixture
virtual samples were constructed by assembling virtual coarse
aggregate particles and virtual asphalt mortars and creating
voids based on the PFC 5.0 3D. Finally, the virtual tri-axial
shear test based on the servo control principle was carried
out, and the laboratory test data and the virtual test data were

compared and analyzed. The results show that based on the
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PFC 5.0 3D, when the clumps being used to characterize the
coarse aggregate particles in the virtual sample of the asphalt
mixture, not only the precision of clumps is controlled but also
the surface structure characteristic is more realistic. The
three-dimension discrete element numerical model of asphalt
mixture can effectively describe the mechanical behavior of

asphalt mixture.

Key words: asphalt mixture; discrete element method;

numerical model; tri-axial shear test
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Fig.2 Polyhedron convex hull representing the particles of each pallet
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Fig.3 Comparison of different filling effects of coarse aggregate shell
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Tab.1 The percentage of the total volume of the coarse

aggregate in SUP-13 specimen

LR/ mm R/ % S LA %
16.0 100 0
13.2 97. 1 2.50
9.5 78.8 15. 80
1.75 53.0 22.28
2. 36 32.5 17.70
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Fig.4 Coarse aggregate particle discreteelement model
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Fig. 5 A clump specimen consisting of a coarse

aggregate discrete element models
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Tab.2 Comparison of the proportion of virtual particle
volume and actual gradation volume of SUP-13
clump specimen

BARE SR RBUR RUUR LPREM BILEE W22

[l/mm B/ % UL/ 2% B g BUL/ %6 B/ % /%
13.2~16 2,50  2.05 6
9.5~13.2 15.80 15.80 101
58.28  57.83 0.77
1.75~9.5 22.28 22.28 570
2.36~4.75 17.70 17.70 2090
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Fig.6 Mortar virtual specimen and asphalt mixture virtual sample without voids
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Fig.7 The connection type of a virtual asphalt concrete model
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Fig.8 Micro Burgers Model
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Tab.3 Asphalt mortar micro Burgers model parameter

WO ik SR BB
Kpo/N + m™! 4,78 X 10°
Kin/N+m™! 1. 17105

Con/Nemles 8. 35107
Ca/Nem™? o5 5. 49X 106
Kuo/Nem™! 1. 59X 105
Kis/Nem™! 3. 90X 105
Cos/Nem™! o5 2. 78 X107
Cgs/Noem™les 1. 83108
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Fig.9 Virtual test results of three types of confining
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Fig.11 Comparison of virtual triaxial shear test with
laboratory test results of SUP-13
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