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Abstract

The structure of asphalt mixture influences its creep characteristics. In order to study the rela-
tionship between the structure parameters and creep characteristics of asphalt mixtures, the
creep tests of different gradation (5 kinds of AC and 5 kinds of SMA) asphalt mixtures were carried
out, and the relationship between creep properties and structural parameters was discussed
based on the Burgers creep model. The results show that the increase of coarse particles signifi-
cantly improves the rheological time of AC16 and SMA16, and enhances the resistance to perma-
nent deformation of asphalt mixtures. The correlation between void fraction Q and 7 is significant
in AC16 structural parameters. In SMA16 structural parameters, coarse-grained area, void frac-
tion, parameter Q and trend parameter 4 are significantly correlated with 7, and 7.. The increase
of 4.75 passing rate reversed the change of the rheological time of AC16 and SMA16.
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Table 1. Pass rate of 5 kinds of gradation (J1 - J5)
= 1.01~35 # RHRFEC R FLIE I &

N FIEAL 7SI mm) BT 1 43 5%

PBCo T
16 13.2 9.5 4.75 2.36 1.18 0.6 0.3 0.15 0.075
J2 100 96.7 89.3 80 48 34 245 175 125 9.5 6
J3 100 95.8 86.7 75 48 34 245 175 125 9.5 6
J1 100 95 84 70 48 34 245 175 125 9.5 6
J4 100 94.2 81.3 65 48 34 245 175 125 9.5 6
J5 100 93.3 78.7 60 48 34 245 175 125 9.5 6

Table 2. Gradation with the best asphalt value of the amount of asphalt
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Figure 1. AC16 different coarse aggregate gradation curve
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Figure 2. SMAL16 different coarse aggregate gradation curve
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Figure 3. Schematic diagram of creep
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Figure 4. Coarse aggregate particle size parameters of the sketch map
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Figure 6. Different grades of asphalt mixture rheological
time
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Figure 7. J1~J5 asphalt mixture creep curve
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Table 3. AC16 asphalt mixture structure and rheological time correlation analysis

3 3. AC16 B R AR EMFR T EIH X454

TRA R THIFH (cm?) R 4L R 4R AR 2 B R (%) Q
J1~J5 0.926™ -0.828" 0.620 0.956™" -0.859" 0.889"

e R FORXUN T ASRAE 0.01 AP R RFEMS; (FICRE) 7 FomRx il TRIRAE 0.05 KCF FEFMIE; (FICH) “*” Fmul T
RHIRAE 0.1 /KT FREMIK: (FILF).

Table 4. J1~J5 structural parameters and creep parameters correlation coefficient

5% 401~ RS HSETSHHEXAER

TRAR TR (cm?) ERTAEE RO TE4ER AR 5 B2 (%) Q
E, 0.329 -0.626 -0.273 0.134 -0.056 0.255
E, 0.913™ -0.933™ 0.655 0.516 -0.697 0.732
n 0.745 -0.588 0.739 0.319 —0.754 0.706
7, 0.913" -0.866" 0.742 0.470 -0.788 0.799
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Figure 8. Different grades with asphalt mix-
ture rheological time
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Table 5. SAM-16 Asphalt Mixture Structure and Rheological Correlation Analysis
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Table 6. S1~S5 structural parameters and creep parameters correlation coefficient
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