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Abstract: In order to ensure the formation of aggregate skeleton structure of asphalt mixture, a coarse
aggregate compaction forming method, which is similar to that of pavement asphalt mixture, is necessary.
Based on color threshold segmentation technology, the coarse aggregate particles are extracted accurately.
According to the characteristic of particle accumulation, taking the angle between long axis of coarse particles
and the X-axis as the evaluation index, the accumulation forms of coarse aggregate under vibrating, tamping
and gyratory compaction methods are studied, and compared with the long axis angle of coarse particles in
asphalt mixture specimen. The result shows that (1) the color image processing technology can avoid the
error that large particles judged to be small particles, and all coarse aggregate particles are effectively
extracted; (2) the coarse aggregate angle of tamping compaction is obviously less than that of the statistical

result of asphalt mixture specimen, the result from loose square compaction method for coarse aggregate is the
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closest to the statistical data of asphalt mixture specimen particle long axis angle, it is a more accurate method

for compacting coarse aggregate compared with tamping and gyratory compaction methods.

Key words: road engineering; loose square compaction; color digital image technology; coarse aggregate ;

particle accumulation
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Fig. 1 Binary result of image
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Fig. 2 Image segment result based on black and

white grey histogram
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Tab.1 Gradation of gyratory compacted specimens

L FHAL (mm) BOGRE 4 H/ %

eI Wit/ %
19.0 16.0 13.2 9.5 4.75 2.36 1.18 0.6 0.3 0.15 0. 075
AC-13 100.0  100.0 95.0 70.0 41.5 30.0 22.5 16.5 12.5 8.5 6.0 4.5
AC - 16 100. 0 95.0 71.0 57.5 35.0 25.0 17.5 13.0 9.5 7.0 5.0 5.0
SMA -13 100.0  100.0 95.0 62.5 27.0 20.5 19.0 16.0 13.0 12.0 10.0 6.0
SMA - 16 100. 0 95.0 75.0 55.0 26.0 19.5 18.0 15.0 12.5 11.5 10.0 6.0
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Fig. 3 Schematic diagram of specimen cutting method
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Fig.4 Sectional effect of specimen
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Tab.2 Analysis of angle between long axis and X-axis in AC —13 samples

, " VAT R P OB Kl s e i85 5 () SV SULE
HIDE WIES

1 2 3 4 5 6 7 8 () ()
AC-13 -1 34.3 37.6 32.0 33.0 36.3 34.3 35.4 32.6 34.4

5 5evk AC-13-2 34.3 35.9 34.3 37.4 35.5 34.9 34.5 36.5 35.4 34.8
AC-13 -3 31.0 34.0 34.9 38.2 32.8 35.9 33.8 36.5 34.6
AC-13-1 30.9 28.3 35.4 33.3 34.2 31.7 34.8 31.8 32.5

WEREIESE: AC-13 -2 30.0 31.4 30.8 29.7 30.4 33.8 35.2 — 31.6 31.9
AC-13-3  29.6 31.2 33.3 29.2 31.1 32.3 31.7 35.1 31.7
AC-13 -1 32.6 38.6 41.6 40.6 42.5 38.6 35.9 32.6 37.9

PRk AC-13 -2 41.4 37.0 40.7 33.3 34.8 38.4 35.7 37.7 37.4 37.0
AC-13-3 37.8 35.5 37.7 37.5 33.3 33.0 33.8 37.8 35.8
AC-13-1  40.2 40.8 44.7 41.0 41.8 39.8 40.1 42.0 41.3

AR AC-13-2 41.0 39.6 37.8 40.3 39.6 36.2 38.9 40.0 39.2 39.2
AC-13 -3 40.3 37.0 40.2 36.3 36.5 34.2 34.0 38.7 37.2

T 7 RO A A AR R, T
R3 AC-16 AFEKHE X HRADNT
Tab. 3 Analysis of angle between long axis and X-axis in AC —16 samples
\ s g 12 dh i o A S A
SR 1 a UT@;HEE#EEE;%@&%%S#J%%?H%; () : - ﬂ(J{E)/ JFﬂ(Jfé)EST%/

AC-16 -1 32.9 34.1 35.6 35.2 37.0 53.5 33.5 37.6 37.4

ok AC-16 -2 35.4 35.8 32.6 32.3 33.7 35.5 33.1 33.3 34.0 35.5
AC-16-3 34.1 36.4 33.6 30.4 34.0 37.7 37.9 36.4 35.1
AC-16 -1 35.2 36.4 34.8 35.5 33.3 37.5 29.7 30.5 34.1

TEFEIESLE: AC-16 -2 34.0 33.0 35.2 31.2 31.6 32.6 33.8 30.9 32.8 34.7
AC-16 -3 34.0 34.1 30.5 31.3 42.3 41.7 41.7 42.1 37.2
AC-16-1 40.7 35.5 32.4 34.9 44.7 34.8 37.4 33.1 36.7

YRtk AC-16-2 33.6 33.7 37.0 34.7 36.8 36.6 36.1 35.0 35.4 36.0
AC-16-3 38.3 33.0 32.4 34.0 40.3 34.2 38.2 35.9 35.8
AC-16 -1 39.3 33.3 32.7 38.5 35.4 38.4 38.0 36.7 36.5

BAERHSE AC-16-2 37.6 37.7 35.4 35.7 35.0 34.4 36.9 37.8 36.3 36.5
AC-16 -3 39.8 33.0 34.5 37.4 38.0 34.6 36.5 39.4 36.7
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Tab. 4 Analysis of angle between long axis and X — axis in SMA —13 samples
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SMA-13-1  32.6 30.9 30.9 31.1 30.5 34.3 31.5 35.2 32.1

[EER7R SMA-13-2  33.9 33.5 34.7 30.5 32.0 31.8 31.2 33.8 32.7 32.3
SMA-13-3  34.6 29.7 31.1 30.2 36.9 31.7 28.9 34.3 32.2
SMA -13-1  35.7 34.5 30. 4 35.0 33.0 47.1 42.3 45.7 38.0

el RSk SMA-13 -2 38.2 32.5 32.8 30.0 38.5 35.7 36.9 38.4 35.4 36.7
SMA -13-3  39.8 37.5 36.2 34. 1 37.2 36. 1 33.8 38.5 36. 6
SMA-13-1  38.7 39.7 39.4 37.4 37.8 38.6 — — 38.6

PRI SMA-13 -2  41.7 37.7 37.6 39.8 49. 1 42.7 45.0 42.5 42.0 39.6
SMA -13-3  39.1 41.2 37.4 36. 1 39.2 36.7 33.9 41.7 38.2
SMA-13-1 37.4 36. 6 39.0 36.2 36.3 37.1 39.3 36.9 37.4

IRARHRME SMA-13 -2 33.1 37.1 36. 1 35.2 36.9 37.7 35.0 36. 6 36.0 37.1
SMA -13-3  40.0 34.8 35.2 38.1 37.8 39.7 39.5 38.3 37.9

®S5 SMA-16KHRKMS X #HkFHSH

Tab.5 Analysis of angle between long axis and X-axis in SMA —-16 samples

S DL e il R B e i A i s R (°) ESIIEVANN S SEA O
1 2 3 4 5 6 7 8 °) °)
SMA-16-1  33.5 34.2 28.7 33.3 32.5 37.7 34.9 35.4 33.38
500k SMA-16-2 345 34.2 35.9 37.1 35.9 32.2 38.7 38.2 35.8 35.0
SMA-16-3  36.6 32.3 36.7 35.3 36. 8 37.2 33.0 — 35.4
SMA-16-1 34.4 34.1 33.3 35.7 36. 8 35.9 35.4 39. 1 35.6
WeREESE SMA-16-2 408 37.3 34.0 36.2 34.5 34.5 33.9 37.1 36.0 35.8
SMA-16-3  — — — — — — — — —
SMA-16-1  37.1 37.1 39.8 40.5 41.7 40.3 36.7 4.5 39.7
sk SMA-16-2  39.6 38.8 39.0 38.7 37.5 36.4 — — 38.3 38.9
SMA-16-3  39.2 41.3 37.2 38.5 36. 8 — — — 38.6
SMA-16-1  38.2 37.3 36.3 37.1 37.4 35.1 35.2 38.7 36.9
IRERHRIE SMA-16-2  38.8 37.0 38.7 40.9 38.6 38.9 42.2 35.4 38.8 38.0
SMA-16-3  38.7 40.4 35.4 37.2 36.9 36. 1 39.2 42.6 38.3
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