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Study on mortar thickness spectrum of asphalt mixture based on

two-dimensional image processing method

NI Fu-jian, YAO Lin-yi, JIANG Ji-wang
(School of Transportation, Southeast University, Nanjing 210096, Jiangsu. China)

Abstract. In order to study the constitution law of mortar thickness of asphalt mixture, a method
of calculating mortar thickness of asphalt mixture based on the principle of the shortest contact
distance was put forward, considering the weakest direction of contact between aggregates. High
precision two-dimensional scanner was used to obtain the two-dimensional slice images of asphalt
mixture. Asphalt mortar was defined as a composition of asphalt and fine aggregates less than or
equal to 1. 18 mm. MATILAB image processing method was used to analyze the spatial structure
of mixture mortar. Several indexes including average mortar thickness, the mode and

concentration ratio of mortar thickness spectrum were proposed and statistically analyzed. The
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influences of different compaction times, asphalt type, the maximum nominal particle size and
gradation type on the mortar thickness of asphalt mixture were researched for six different types
of mixtures. The results show that the proposed calculation method of mortar thickness is
suitable for the analysis of constitution law of asphalt mixture mortar thickness. Mortar thickness
spectrum can be fitted well by lognormal distribution model. With the increase of compaction
times, there are minimum values in average mortar thickness and the mode of mortar thickness
spectrum, while mortar concentration has a peak value which indicates that overpressure will
destroy the stability of mortar, and it is important to choose a reasonable compaction times, the
maximum nominal particle size of smaller aggregates, suspended dense structure and modified
asphalt mixture tend to be lower. Meanwhile, they would concentrate on smaller mortar
thickness with higher concentration ratio, the maximum nominal particle and gradation type had
the most significant influences, and asphalt type has a significant influence on the concentration
ratio of mortar thickness spectrum. The impact of compaction times is not significant but still
shows some obvious rules. 4 tabs, 4 figs, 26 refs.
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Tab.1 Mix designs of six asphalt mixtures

NEREy Syt AC-13 ECA-10 SMA-13 SUP-13 SUP-20 SUP-25

31.5 100. 0 100. 0 100. 0 100. 0 100. 0 100. 0

26.5 100. 0 100. 0 100. 0 100. 0 100. 0 97.0

19.0 100. 0 100. 0 100. 0 100. 0 97.6 85.5

16.0 100. 0 100. 0 100. 0 99.9 84.1 80. 0

13.2 96. 2 99.7 94.2 95. 6 71. 4 68.9

R 6 FLR SF 9.5 76. 1 97.3 62.9 80. 1 64.6 53.1

(mm) F i@ 4.75 52.7 31.5 27.2 48.4 44,9 37.4

%/ % 2.36 37.2 28.0 21.9 32.8 28.7 24.0

1.18 25.1 19.1 17.4 23.7 17.8 16.8

0. 60 18.1 12.9 15.3 15.8 11.3 12.5

0. 30 13.3 9.6 13.8 9.8 7.8 8.7

0.15 10. 6 8.1 12.5 7.2 6.7 7.2

0.075 6.7 6.5 9.7 4.6 4.6 5.6

M A L % 4.9 5.8 5.4 5 4.5 4.2

RS K%/ (kg » m™*) 2 648 2618 2 600 2 639 2 528 2518
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Fig. 1 Sketch of cutting and image processing
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Fig. 2 Average mortar thicknesses of different influence factors
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Tab.2 Results of one-way AVOVA of average mortar thickness 1 e y?
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Tab.3 Results of fitting tests and calculation of statistical parameters

BAasK B KR

Ak - WIS /mm | ACBCE/mm | Bk LT/ %
o B I % R bR 2

AC-13-25 0.558 0 0.4217 0.062 5 0.964 2 0.036 1 1.958 0 1.2317 4,993 7
AC-13-50 0.549 1 0.506 4 0.052 6 0.964 9 0.033 1 1.929 3 1.227 4 5.092 3
AC-13-75 0.570 2 0.397 5 0.060 7 0.965 7 0.035 6 1.750 8 1.075 1 5.533 0
AC-13-100 0.562 2 0.463 2 0.055 4 0.965 0 0.034 0 1.861 2 1.158 5 5.231 6
ECA-10 0.574 4 0.484 0 0.056 3 0.961 8 0.034 3 1.913 6 1.166 6 5.049 5
SMA-13 0.617 7 0.538 0 0.037 6 0.967 6 0.028 0 2.072 5 1.169 3 4,565 0
SUP-13-M 0.5519 0.456 9 0.056 8 0.965 6 0.034 4 1.839 0 1.164 5 5.331 8
SUP-13-P 0.566 3 0.428 1 0.051 5 0.969 3 0.032 8 1.801 2 1.113 4 5.391 3
SUP-20 0.585 5 0.522 2 0.048 3 0.963 2 0.0317 2.000 9 1.196 5 4.798 9
SUP-25 0.568 5 0.632 5 0.0320 0.970 1 0.025 8 2.212 4 1.362 5 4.383 1
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Fig. 4 Mortar thickness spectrums influenced by different factors
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Tab.4 Results of one-way AVOVA of mode and

concentration ratios
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