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Variation of Aggregate Contacts Distribution in
AC20 HMA Based on Digital Image Processing

YING Hong* , WANG Jinhe? , ZHANG Hong? , WEI Hong*

(1. Key Laboratory of Road and Traffic Engineering of the Ministry of
Education, Tongji University, Shanghai 200092, China; 2. The
Highway Construction Project Management Center, Transport

Department of the Tibet Autonomous Region, Lhasa 850001, China)

Abstract: In order to quantify the contacts between the
aggregates,a new method based on digital image processing
was put forward. For AC20 HMA, the amount of aggregates
contacts and the features of the aggregates on all sample
images acquired from 72 cut sections of rutting test samples
were obtained through this method. and then the global
contacts distribution rules of all aggregates, the local contacts
distribution rules of each grades aggregates and the single
particle contacts number distribution rules of each grades
aggregates were acquired from statistical analysis. The
variation of contacts amount on each images and influence
factors including the content of aggregates above 2. 36 mm
(C=3.36) » the fine index of aggregates above 2.36 mm (F})
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and the segregation index(S;) were discussed. The internal
relations of these three factors were as well analyzed. Contact
features can be used for hot-mixture asphalt (HMA) gradation
design as a referenced factor through these quantified

analysis.

Key words: road engineering; hot-mixture asphalt (HMA) ;

contacts; digital image processing; large sample; variation
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Fig.1 Comparison between adaptive window thresholding algorithm and traditional algorithm
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Fig.2 Contact couples
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Tab.1 Mineral gradation of mixture
LR /mm 26.5 19 16 13.2 9.5 4.75 2.36 1.18 0.6 0.3 0.15 0.075
Wi/ % 100 94.0 86.0 76.0 63.0 45.0 33.0 25.0 17.0 11.0 9.0 5.0
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Tab.3 Collective distributions of area, particle number,

contact couples number and noncontact number

TEFR R T/NF 2.36 mm BOBURL A BEG e s MO gy AT
G QE R el 1 S 1 3 Rl N R 3 =l mm D @ ® @ /D
2 R T 2. 36 mm ORI 2 L 51 T 2.36 7776 14334180 8276 2930 1843
. i " 4.75 2653 22430608 1521 214 8455
%Z’T—f‘ﬁﬁq"vm EX'{Ej‘] 13. Z’E%ﬁixd‘ﬁa ’%*4 9.5 1 326 19 953 147 506 28 15 048
WORECH SRR AN SR SR s TR 3, 182 785 16 807 483 251 8 21411
A W 255 1 16 447 11136 819 119 2 24915
BRI RHE B B St 5] T3 4, BRI o 979 9842 287 62 0 35277
X% H A F# 5.
F4 BHEEREMETSH
®2 HATZAEGHEAFER 2.36 mm L E Tab.4 Local distributions of contact couples
ERERIEITR(VMA=13.2) — SRR RHE il E H
Tab.2 Passing ratio above 2.36 mm from LR /mm 2.36 4.75 9.5 13.2 16 19
72 sample images (VMA =13.2) 2.36 4427 1594 810 470 292 183
4.75 1 616 495 256 150 90 46
LR~ /mm 2.36 4.75 9.5 13.2 16 19 26.5 9.5 825 258 110 69 33 31
13.2 480 149 69 60 19 8
Wit#/% 313 41.7 58.0 72.5 84.7 92.8 100.0 16 29689 3319 4 6
19 184 46 29 8 6 6
x5O BEEEREMGHEBESE
Tab.5 Contact couple distributions of single aggregate particle
PRGARE fidoe $ H
i 1/
LR /mm 0 1 2 3 4 5 6 7 8 9 10 12
2.36 2930 3371 1 580 344 44 6 1
4.75 214 470 481 233 96 24 3
9.5 28 95 129 120 83 37 6 5 2 1
13.2 26 57 62 53 29 13 1 1 1
16 2 6 22 23 31 16 13 4 1 1
19 1 7 16 8 13 9 4 1 1 1 1
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