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Effect of Hydrothermal Coupling Aging on Performance of Rubber Modified Asphalt
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(1.CCCC Second Highway Consultants Co., Ltd., Wuhan, Hubei 430056, China; 2.School of Traffic & Transportation Engineering,

Changsha University of Science and Technology, Changsha, Hunan 410114, China)

Abstract: To study the effect of hydrothermal coupling aging on the performance of rubber modified asphalt,
this article simulated thermal aging and hydrothermal coupling aging tests and investigated the effect of
different aging environments on the high-temperature and low-temperature performance of asphalt from
macroscopic and microscopic levels through conventional index tests, dynamic shear rheology tests, and gel
chromatography tests, as well as the effect of different aging environments on the interfacial properties through
low-temperature adhesion tests of asphalt and aggregates. The results show that the effects of hydrothermal
coupling aging on the ductility and softening point of rubber modified asphalt are more significant than those of
thermal aging. The rutting factor, phase angle, and critical temperature of rubber modified asphalt increase with
the increase in aging time, and the temperature sensitivity decreases, meaning that the high-temperature
performance of the rubber improves. However, the changes in the hydrothermal coupling aging environment are
more significant. Both thermal aging and hydrothermal coupling aging lead to the degradation of the interfacial
properties of asphalt aggregates, but hydrothermal coupling aging has a greater influence. The macromolecular
content C; s (%) and dispersity D-value both increase with increasing aging time, but hydrothermal coupling
aging increases the degree of growth in the early stage. D-value and C,,s (%) have a good correlation with
softening points and ductility.
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Table 1 Technical indexes of 70*A grade base asphalt
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IR C 269 =260  TO0611
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Table 2 Main technical indexes of rubber powder
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LR Y] % 7 <10
e % 30 =26
WK % 56 =48
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Table 3 Technical indexes and requirements for

quality of rubber modified asphalt

AR bR LS VAN FF R S0 N L TR 7S
BARE(25°C,55,100g) 0.1mm 342 30.0~60.0 TO0604
FEJE (5 °C,5 cm/min) cm 10.4 =5.0 T0605
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Figure 1 Typical chromatogram of GPC
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Figure 2 Asphalt ductility under different aging conditions
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Figure 3 Asphalt softening pointunder different
aging conditions
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Figure 4 Rutting factor of rubber modified asphalt
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Figure 5 Phase angle of rubber modified asphalt
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Table 4 Regression results of complex modulus of

rubber modified asphalt

ZAend
TiH Kers EYEFANSY R*
I /h
KA 2.33 y=—2.332z+4.19  0.91007
1 1.63 y=—1.620+2.98 0.984 64
Ak 3 1.38  y=—1.382+2.57 0.986 30
5 1.25  y=—1.250+2.37 0.98806
1 220 y=—2.20x+3.99 0.840 16
KIHEE & 3 1.28 y=—1.282+2.42 0.96517
5 0.97  y=—097x+1.94 0.958 35
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Table 5 Fitting relationship between critical temperature

and rutting factor
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Figure 6 Aging time and stripping rate of rubber
modified asphalt
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of rubber modified asphalt
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