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Analysis of influencing factors of the test precision of asphalt
mixture voids based on X-ray CT
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Abstract; To study the factors that influence the test precision of percent air voids of asphalt mixture based on
mesoscopic scale, German Phoenix v | tome | x S240 industrial X-ray CT was utilized in combination with
orthogonal test and variance analysis to study how different CT parameters and gradation types influenced the
3D reconstruction volume parameters of asphalt mixture. Marshall specimens were scanned by changing the
parameters of CT and gradation types of asphalt mixture and the results were used for three-dimensional
analysis, the relation between influence factors and percent air voids was also built, and then determine the
optimal scanning parameters. The test results showed that it is feasible to make three-dimensional volume
analysis of asphalt mixture on the basis of meso-scale; the scanning parameters and gradation types have
different levels of effects on reconstruction results; the test accuracy would be improved by increasing scaning
voltage and current properly and as well as choosing the appropriate filters. The percent air voids that obtained
on the base of both meso-scale and macro-scale had good correlation under the condition of appropriate
parameter of apparatus,in addition can improve the accuracy and economy of the test.
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LERPRIAR/mm FE AR 2 WK A/ % EFROR % TR/ % JEFEAH %
26. 50 2.76 0.35 8.1 12.7 15.3
19. 00 2.79 0.33 10.1 12.7 15.3
16.00 2.83 0.37 12.0 12.7 15.3
13.20 2.82 0.36 11.5 12.7 15.3
9.50 2.84 0.39 10.7 12.7 15.3
4.75 2.81 0. 68 13.9 12.7 15.3
*2 TS REBT BREHERK
— WAd LU A B AL (7L, mm) (95T 55350 %
26.5 19 16 13.2 9.5 4.75 236 1.18 0.6 0.3 0.15  0.075

AC-13 100 100 100 95 76.5 53 37 26.5 19.0  13.5  10.0 6

AC-16 100 100 95 84 70.0 48 34 24.5  18.5  12.5 9.5 6

AC-20 100 95 85 71 61.0 41 30 22,5  16.0  11.0 8.5 5
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1# 1.00 1.00 1.00 1.00 5.73

2 1.00 2.00 2.00 2.00 14.20

3# 1.00 3.00 3.00 3.00 13.10

4 2.00 1.00 2.00 3.00 5.69

5# 2.00 2.00 3.00 1.00 6.37

o# 2.00 3.00 1.00 2.00 5.78

TH# 3.00 1.00 3.00 2.00 5.25

8 3.00 2.00 1.00 3.00 4.42

o 3.00 3.00 2.00 1.00 6.34

K, 33.03 16. 67 15.93 18. 44

K, 17. 84 24.99 26.23 25.23

K, 16.01 25.22 24.72 23.21

ky 11.01 5.56 5.31 6.15

ky 5.95 8.33 8.74 8. 41

ks 5.34 8. 41 8.24 7.74
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