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Digital image analysis of compacted asphalt mixture
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Abstract: In this paper, the technical feasibility of asphalt mixture digital image processing was explored. According to that the asphalt mixtures
were desiened with different compacting vrineinles. so the internal structures and performances are different. we use the CCD camera to acauire the
digital information in erect section of specimen, and adopt the evaluating parameter of compaction( direction of particle axis) to analyze the digital
images directly and exactly. The real pavement structures were also compared; and the results show that the effect is good.
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Digital images processing system
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Fig.2  Digital images of Marshall specimen
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Fig.3 Histogram of grayscale image for asphalt mixture
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Table 1  Parameters of some coarse particles in Fig. 3 1B#
kL 1 2 3 4 5 6 7 8 9 10 11 12 13 14
FOUREL TR AR 8140 6692 21866 7590 14276 6765 4982 30940 6776 34215 23651 10572 8138 15401
PN i 127 103 209 97 16 120 94 227 105 18 137 119 93 137
S 74.18 76.77 128.93 81.48 100.27 67.52 64.26 159.84 64.52 140.26 112.16 90.28 60.69 111.05

FEHETF a/(°) 7.18  52.9 24.09 85.63 84.17 5.5

13.67 5.12  19.8 55.47 72.74 63.63 43.81 54.48
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Fig. 4 Particle principal axis and direction of mixture
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Table 2 Gradation of aggregate

WA/ mm > 26.5 > 19 >16 >13.2 >9.5 >475 >236 >1.18 >0.6 >03 >0.15 >0.075 At/ %
AC- 201/ % 100 95 73 6l 50 35 24 17 12 9 6 5 4.2
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Fig.3 Compaction parameters and erect section size of mixture specimen
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Table 4  Statistical analysis of direction of particle principal axis
H 825 1% R 50 W 5k 35 2 JE 5k e 4 JTE sk W B T 3 R BRI
FEA A A 354 425 829 896 328 320
PEA S 1 25.91 31.43 30. 44 23.77 22.16
FEA T 2 516.52 552. 66 566. 88 459. 05 403.73
ZH a 1. 300 1.787 1.63 1.230 1.216
ZH b 0. 050 0.057 0. 054 0. 052 0. 055
WEEA a,/(°) 5.97 13. 84 11. 81 4.45 3.94
B (grem™ ) 2.384 2.375 2.336 2.369 2.380 2.385
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Fig. 9 Distribution of direction of particile principal axis in core

samples from the new pavement
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Fig. 10 Distribution of direction of particle principal axis in core
samples from the pavement after one year
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