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Comprehensive comparative evaluation of low-temperature performance for
modified asphalt mixtures in upper surface layer
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Abstract: [Purposes] The paper aims to analyze the low-temperature performance of seven kinds
of fine grained modified asphalt mixture for upper surface layer used in the full-scale pavement test
track. [Methods] Three kinds of laboratory experimental research and correlation analysis were
carried out, including low-temperature bending test with small beam, linear shrinkage coefficient
test with middle beam, and dynamic modulus test with French trapezoidal beam. Then the
dimensionless normalized weighted summation method of multi-index test results was used for
comprehensive comparative evaluation. [Findings] The maximum flexural strain, strain energy
density, linear shrinkage coefficient, complex modulus and phase angle can be used as the
reasonable evaluation indexes for the low-temperature performance of the modified asphalt mixture.

For the effect of the type of modified asphalt, Compared with the types of modified asphalt, the
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mixture prepared by SBS modified asphalt with strong low temperature ductility has the best low-
temperature performance, followed by the rubber asphalt mixture, and the addition of anti-rutting
agent can enhance the low temperature performance of SBS modified AC type mixture. For the
effect of the gradations of mineral aggregate , SMA type has the best low-temperature performance,
while the lower the coarse aggregate content of SBS modified AC type, the stronger the low-
temperature performance. Porous drainage high-viscosity SBS modified PAC type has excellent
viscoelasticity and low-temperature shrinkage performance. [ Conclusions] The evaluation results
can provide reference for long-term monitoring and comparison of low-temperature performance in
the test track asphalt pavement.
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Table 1 Main technical indexes of modified asphalt
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Table 2 Composite gradations of mineral aggregate
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AC-13(CI) 100.0 980 | 60.6 | 348 25.4 17.7 134 9.9 3.8 7.1
AC-13(C2) 100.0 979 | s8.1 30.3 212 15.3 12.0 9.4 8.5 7.0
SMA-13(S) 100.0 977 | 547 | 249 16.7 13.9 12.5 11.4 11.0 9.7
PAC-13(P) 100.0 975 | 514 19.4 10.4 7.0 52 38 3.3 2.7
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Table 3 Comparative evaluation results of low-temperature performance for each mixture
Ak AN 2 LR I 4% 2 B M2F B B sl A
£,/10° Ey/(kI-m™) Ch107°Ch E'IGPa /(%)
S1-C1 2228(3) 14.50(2) 16.75(6) 23.34(6) 5.47(5)
S1-C2 1625(7) 9.96(6) 15.46(2) 23.60(7) 5.57(3)
52-C2 2312(1) 14.52(1) 14.47(1) 23.07(5) 5.51(4)
A-C2 2296(2) 12.34(5) 15.62(4) 18.87(2) 5.19(6)
R-C2 2159(5) 13.03(4) 15.83(5) 21.57(4) 5.06(7)
S1-S 2162(4) 13.21(3) 17.07(7) 20.11(3) 5.91(1)
S3-P 2009(6) 6.74(7) 15.49(3) 15.79(1) 5.89(2)
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Table 4 Pearson correlation coefficients among different

evaluation indexes
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Table 5 Comprehensive comparative evaluation results of

low-temperature performance for each mixture
REB| & | E, C E © | IECE | HE
S1-C1 | 0.878 | 0.997 | 0.121 | 0.034 | 0.485 | 0.439 6

S1-C2 | 0.000 | 0.414 | 0.618 | 0.000 | 0.605 | 0.376

S52-C2 | 1.000 | 1.000 | 1.000 | 0.068 | 0.525 | 0.765

A-C2 [0.977]0.720 | 0.559 | 0.606 | 0.146 | 0.594

R-C2 |0.777 | 0.808 | 0.478 | 0.261 | 0.000 | 0.467

SI-S [ 0.7820.832 | 0.000 | 0.446 | 1.000 | 0.510

N || W=

S3-P | 0.559 | 0.000 | 0.609 | 1.000 | 0.981 | 0.626
AME | e | 1/6 | 13 | 1/6 | 1/6
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