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Analysis of properties for asphalt mixtures based on

discrete element method

LI Ming WANG Yanwei LI Zhenzhong

(Shandong Provincial Key Laboratory of Civil Engineering Disaster Prevention and Mitigation ,Shan Dong
University of Science and Technology , Qingdao,266590,Shandong)

Abstract ; we take AC — 13, SMA - 13 mixtures as the research object, and describe the method of
generating particles which is based on the theory of discrete element method. We judge whether the
result of generating two mixture particles is consistent with the reality, results show that: two kinds of
mixtures are suspended dense type and skeleton dense type, and agree with the actual situation; anal-
ysis properties of two kinds mixed material based on splitting test to verify the the feasibility of discrete
element method, and a new train of thought is proposed for the research of the mixture properties in
the future.
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Fig. 1 The calculation process of discrete
element method
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Fig.2 generate particles by command GENERATE
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%1 AC-13 .SMA - 13 HFELHRK
Tab. 1 Gradations of AC - 13 SMA -13
A W2 25 TR FL I B 5y %
en 16 13.2 9.5 4.75 2.36 1.18 0.6 0.3 0.15 0.075
AC-13 100 95 76.5 53 37 26 19 13.5 10 6
SMA - 13 100 95 62.5 27 20.5 19 16 13 12 10
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Tab. 2 Parameters of parallel bond model
RIS EL
RA R Nk 2% g s R 42 PAT RG2S ARG G ) 5 W47 ) AT R 25 ) 1477 )
/(kg+m™) £ iz Mg/ (Pa-m™") NI L VST v ) i LY
AC-13 2 400 0.5 0.5 5x%10"% 1.0 5x%10° 1.0
SMA - 13 2 500 0.5 0.5 5x10" 1.0 1x10° 1.0
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Fig.4 model of Split test
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Fig. 5 Digital image and discrete element modeling
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Fig.7 results of SMA-13 splitting test
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Tab.3 AC - 13, SMA - 13 splitting test results
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AC-13 SMA - 13
WA Ahh ) /N 2.7 x10° 3.3 x10°

B 2455 i/ MPa 1.35 1.66
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Fig.8 Axial force curve of AC-13 and SMA-13
splitting test
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