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Evaluation and Mechanism Analysis of Asphalt Self-healing
Property under Dry and Wet Conditions

ZHOU Lu, HUANG Weidong, LU Quan
(The Key Laboratory of Road and Traffic Engineering, Ministry of Education, Tongji University, Shanghai 201804, China)

Abstract: The adhesion and self-healing properties of five kinds of modified asphalt were evaluated by using
pull-out test. The influences of dry and wet healing conditions and modifier contents were investigated.
Based on pull-out test, the samples of damaged-healing-redamaged asphalt were analyzed by Fourier trans-
form infrared spectroscopy(FTIR) test, and the correlation between self-healing performance and molecu-
lar structure of asphalt was explored. The results show that:the bonding properties of liner styrene-buta-
diene-styrene(SBS) modified asphalt, crumb rubber modified asphalt, TB rubberized asphalt and high-den-
sity polyethylene(HDPE) modified asphalt are lower than that of base asphalt, while that of gilsonite mod-
ified asphalt is much better than that of base asphalt; HDPE moditified asphalt, crumb rubber modified as-
phalt and gilsonite modified asphalt with suitable content of gilsonite have more excellent self-healing abili-
ty. The recommended contents for linear SBS, crumb rubber, TB rubber, HDPE and gilsonite are 3%,
18%, 10%-15%, 8%, 12% - 20% respectively. There is a strong correlation between the self-healing
performance of asphalt mixture and the molecular selective adsorption of asphalt with less branched chain
structure by aggregate surface pores.
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Table 1 Performance indices of gilsonite

Performance indice Test result
Density(15 C) /(g * cm ) 1.09
w(ash) /% 5.2
w(fixed carbon) /% 29.6
w(water) / % <1.0

Wl 7 M He B R85 W3 2. % 2 . LSBS-
S0. 15-MA F/R Fififf 55 4 0. 15% (£ A SBS ik
PEVE FH, LSBS4. 50-SS-MA ER& A SBS B+ K
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4. 50 Yo By & R R ) SBS MUtk i (LSBS-S-MA)
XFF LSBS-S0. 15-MA, £k SBS 48 & N 78 & 4 T
LSBS4. 50-S-MA , i i $8 & o 725 o s SOME W 5 L B
THRES TB KM BB EANE Has ki

YR a5 . BB 5 B T B A A R B I SE EL S
TRERMZXRA. 5 —dh T PH B 10 cm X
10 em X 1 em A3 M X £ W 24T 5~7 mm w048
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Table 2 Formulation and technical indices of asphalts

Penetration

Softening Ductility at Brookfield viscosity

Asphalt (modifier) /!
spha wlmodifie) /% )y /(0. 1 mm) point/C 5°C /em (135 °C)/(Pa+ s
BA 0 65. 3 50. 9 0.43
1.5 64. 7 55. 4 0. 95
3.0 60. 7 63. 9 24,1 1.32
.5 58. 1 73.9 47.8 2.38
LSBS S0. 15-MA
5.5 56.7 82.5 44,2 2. 89
LSBS.MA 6.0 51.0 83. 33 54.6 3.02
7.5 13.2 90. 27 58. 2 3. 74
0.1 63.0 56. 9 2.15
LSBS4. 50-S MA 0.2 60. 2 75.6 3. 42
0.3 55.1 77,4 5. 25
5.0 18.9 19.6 1.07
10.0 43.7 52. 6 2. 95
CR-MA 15.0 12.9 57.7 5.12
18.0 10.0 61.9 2.99°
20.0 35.7 69. 1 3. 74°
5.0 7.5 51. 3 0. 85
10.0 103. 3 50. 9 12.3 0.93
TBRA 15.0 115. 6 50. 7 27.2 1.08
18. 0 118. 1 50. 6 29.0 1.13
20.0 119. 4 50. 5 30. 6 1.24
2.0 49.9 64. 7 0.72
HDPE MA 4.0 11,3 72.8 1. 66
6.0 34.6 75.3 312
8.0 30. 5 78.5 3.83
10 51.9 59. 5 0. 88
8.0 49.7 64. 3 2.12
G-MA 12.0 17.9 69. 2 3. 26
20.0 13. 0 73.5 5.23
24.0 33. 6 78.9 8. 94

Note:“a” represents that the data was tested at 177 C.
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Fig. 1 Bond and self-healing properties of LSBS-S0. 15-MA with different LLSBS contents
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Fig. 2 Bond and self-healing properties of LSBS4. 50-S-MA with different sulfur contents
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Fig. 4 Bond and self-healing properties of TBRA
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