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Abstract: To inspect the segregation control question in asphalt mixture design process, this pa-
per selected 7 kinds of representative gradation types of AC-25. After paving and before rolling
different types of graded asphalt, three typical sampling points were selected to analyze the
change of gradation, calculate variation index of gradation segregation, and test structure depth
on the formed pavement. Beginning from the self-similarity of asphalt aggregate gradation, 7
kinds of graded fractal dimension were calculated based on fractal theory. The relationship be-
tween fractal dimension of different gradation, gradation segregation index and the pavement
structure depth of AC-25 were analyzed in regression analysis with the statistics software SPSS.

The results show that there is a strong linear relationship between the graded fractal dimension of
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dense graded asphalt mixture AC-25 and the segregation index, and the gradation segregation in-

dicators linear regression model based on fractal dimension can be used to evaluate the gradation

design; there is a significant exponential correlation between the gradation segregation index and

the pavement structure depth ratio of AC-25, verifying the reasonableness of using the gradation

segregation index to reflect the uniformity of quality of the built pavement. Simultaneously,

learning from the NCHRDP 441 related standard, it proposes segregation evaluation criteria and

prediction method of AC-25 based on the gradation design stage, which provides reference for the

control of pavement segregation on asphalt mixture design stage. 12 tabs, 2 figs, 18 refs.

Key words: road engineering; asphalt mixture; gradation segregation; fractal dimension; segrega-

tion index; depth pavement structure
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Tab. 2 Gradation triage deviation

I TR i L Conn) 18 43 16 A% Bt 2 1L/ 6
P i > B

31.5 26.5 19 16 13.2 9.5 4.75 2.36 1.18 0.6 0.3 0.15 | 0.075

a 0. 80 0.30 |—1.30 |—0.30 1.10 | —1.20 |—0.80 0. 20 0. 50 1.00 |—0.50 |—0.60 0. 80

0% b 0.80 |—1.60 |—1.00 1.20 |—0.90 | —2.20 0.90 0. 60 0. 90 1.20 0.00 |—0.40 0. 50
c —4.00 |—3.20 |—3.90 |—1.70 |—0.80 4.50 4.00 1. 40 1. 50 1. 40 0.00 |—0.30 1.10

a 1. 30 8.70 |—1.20 |[—2.10 [—3.88 | —7.02 5.00 |—0.50 |—0.50 0.50 [—0.20 |—0.50 0. 40

17 b 1. 30 5.90 |—6.80 0.70 |—0.78 | —5.22 5.10 0. 00 0. 00 0. 40 0.10 |—0.50 |—0.20
c —5.80 6. 10 1. 80 2.50 |—4.28 | —4.62 4.40 |—0.40 |—0.10 0.70 0.00 |—0.50 0. 20

a 1.40 | 10.20 0.90 |—0.20 |—0.30 | —14.90 2.20 |—0.70 0. 80 1. 40 0.50 |—0.60 |—0.70

2% b —5.10 6.40 |—2.90 2.90 |—0.70 | —11. 20 6.90 1. 00 1. 60 1. 30 0. 40 |—0. 80 0. 20
c —0.70 7.30 |—4.50 |—3.80 7.60 | —12.40 4. 60 0.10 0.70 0. 80 0.20 |—1.10 1. 20

a 0.80 |—3.80 0.10 0.70 |—1.90 3. 60 2.20 |—1.60 |—0.40 0.10 0.70 |—0.50 0. 00

37 b 0.80 |—3.50 |—3.40 1. 20 0. 80 2.70 2.00 |—0.50 0.10 |—0.10 0.20 |—0.20 |—0.10
c 0.80 |—4.30 |—2.30 |—3.00 |—0.70 6.00 1.50 |—1. 60 3. 40 0. 40 0.40 |—0.80 0. 20

a 1.50 2.80 |—1.00 |—1.60 0.20 | —2.30 0.70 0.90 |—0. 60 0.40 |—0.60 |—1.00 0. 60

47 b —0.60 6.10 |—0.60 |—2.30 |—2.50 | —3.20 1. 30 1. 00 1. 10 0.80 |—0.10 |—1.00 0. 00
c —1.70 7.40 |—0.80 |—5.30 |—2.80 | —0.20 1. 90 1. 80 1. 30 0.60 |—0.60 |—1.10 |—0.50

a 1. 50 4.90 |—0.10 |—1.00 |—2.00 | —1.20 |—0.50 |—0.10 0. 40 0.40 |—0.50 |—1.10 |—0.70

57 b —0.80 4.90 |—2.00 [—3.80 [—3.50 | —0.60 3. 40 0. 80 1. 00 0.90 0.10 |—0.90 0. 50
c —2.40 5.50 |—0.20 |—3.20 |—3.10 | —0.30 2.20 1. 00 0. 90 0.50 0.10 |—1.00 0. 00

a 0. 60 5.30 |—0.80 |—1.50 |—4.40 | —1.20 |—0.50 0. 20 0.70 1.10 0.30 |—0.20 0. 40

67 b 0.60 |—5.50 |—1.10 1.40 |—0.40 0. 80 1.40 0. 50 0. 80 1.20 0.40 |—0.20 0.10
c 0. 60 0.60 |—4.10 1.60 |—1.60 | —1.20 1. 00 0. 60 0. 60 1.20 0.40 |—0.20 0. 50
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Tab.7 Expected texture depth of gradation AC-25
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Tab. 8 Structure depth ratio at different points

R H RIS RV

R a AL Db XA
0® 0.927 0. 966 1.361
1% 1.290 1.199 1. 660
2% 1.538 1.451 1.573
3% 0. 642 0.651 0.977
1= 0. 820 0. 826 1. 449
5% 1.268 1.347 1. 406
6% 1.322 1.223 1. 443

K9 BRMLHREETIERE

Tab.9 Gradation segregation index at different points
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.
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Tab. 10 Regression of gradation segregation characteristics

and structural depth ratio
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Fig. 1 Logarithmic regression of gradation segregation

characteristics and structural depth ratio
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Tab. 11 Recommended segregation evaluation

criteria of NCHRP 441
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Tab. 12 Fractal dimension evaluation criteria of AC-25
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Fig. 2 Prediction flow of segregation
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