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Influence of Asphalt Aging and Regeneration on Self-healing Performance

XU Hao', ZHANG Wenwu’, HE Z/za()yz'l'*, KONG Lin', HUANG Jiaxing'
(1. Civil Engineering College ,Chongging Jiaotong University,Chongqing 400074, China;

2. Shandong Expressway Group Co., Ltd., Jinan 250101, China)

Abstract: The self-healing properties of as-received asphalt, aged asphalt and recycled asphalt at different intermittent
times were analyzed by dynamic shear rheometer (DSR) for “fatigue-healing-fatigue” test. The correlation between
functional groups and self-healing properties during the aging and regeneration of asphalt was analyzed by infrared
spectroscopy. The result shows during the aging process, the asphalt undergoes an oxidation reaction, the carbonyl
and sulfoxide functional group indices increase, and the polar oxide content increases, which eventually leads to a
decrease in self-healing performance. The self-healing performance of asphalt recovered obviously after adding 5%
Y regenerant. The average healing index of 70% base asphalt aged 85, 170, 340 min in a rotary film oven was restored
10 100.9%, 96.4%, 63.2% of that of 70# base asphalt. The self-healing rate recovered to 89.7 %, 94.7% , 40.7%
of the base asphalt, respectively. Among the three regenerants, the Y regenerant has the best effect; the self-healing
parameters of asphalt have a good linear correlation with the indices of sulfoxide and carbonyl functional groups.

Key words: road engineering ; recycled asphalt; self-healing; dynamic shear rheometer(DSR) ; infrared spectroscopy
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Table 1 Technical indicators of matrix asphalt and aging bitumen

Penetration

s 1 ¢ 25/ Softening  Ductility at ~ Viscosity at
Sam ‘
pe , point/’C 15°C/em 135 °C/(Pa+s)
(0.1 mm)
70% 68.6 52.8 150.0 0.378
70#R85 51.2 57.5 36.7 0. 866
70#R170 35.1 62.7 18.6 1.296
70%R340 24.2 67.2 4.4 1.649
F2 BEFBMEAEIER
Table 2 Properties of the regenerant
Skills
Property R S Y

requirement

Viscosity at 60 ‘C/(Pa-s) 0.324 0.272 0.178

Flashing point/°C 240 237 260 =220
Saturation content(by
23 <30
mass)/ % -
Aromatic content(by _ Actual
56
mass)/ % measurement
Mass ratio before and
1.65 1.94 2.28 <4
after RTFOT/ % ’ b
Viscosity ratio before and
1.50 1.44 0.94 <3
after RTFOT/ % 0 b
Actual

1.060 1.050 0.933

Density/(g+cm™)
measurement

TE IOV 47 M ELAR R B BE 43590 2 8.2 mm, 2 il 1 4%y
5% , AU % 10 Hz, 1256 I B2 2 30 °C, [A] Bt A] ¢
43 5 E R 10,20,40.,60 .80 min. 32X 56 3 B2 40 & 1 B
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Fig.1 Test procedure for ‘ fatigue-healing-fatigue”’ cycle
loading of asphalt
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Table 3 Functional group index of recycled asphalt

Sample Ic—o Is—o
70% 0 0.0205
70£#R85 0.0129 0.0253
70%R170 0.0155 0.049 6
70%R340 0.0237 0.0538
T0H#R85+5% Y 0.004 8 0.020 2
70#R170+5% Y 0.005 3 0.0239
708#R340+5%Y 0.012 5 0.034 2
T0#R340+7%Y 0.0104 0.0250
70#R340+9%Y 0.0130 0.0239
708#R340+9%S 0.016 0 0.027 8
70#R340+9%R 0.0231 0.047 3
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