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Abstract: In order to study the self-healing properties of asphalt mortar under heat aging, three kinds of asphalt
mortar were prepared to test microstructure, fatigue—healing—re-fatigue and creep—self-healing—re-creep
processes, by atomic force microscope (AFM) , dynamic shear rheometer (DSR) , bending beam rheometer
(BBR) to establish two healing indexes (HI' and HI?) for the effects of healing temperature, asphalt type,
filler-asphalt ratio, aging degree, destruction degree, healing time on the self-healing properties of asphalt mor-
tar. The results show that after aging, the bee-shape structure in the matrix asphalt mortar changes significant-
ly, while the microstructure of SBS modified asphalt mortar and rubber powder modified asphalt mortar is more
stable, and the change of microstructure potentially affects the self-healing performance. The healing index HI'
based on the cumulative dissipation energy and the healing index HI? based on the area S, enclosed by the time

axis and the main curve of the stiffness modulus in double logarithmic coordinates can better reflect the asphalt
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mortar self-healing properties; The self-healing ability of asphalt mortar with low filler-asphalt ratio is better,

the deepening of aging reduces the healing ability, and the healing ability of modified asphalt mortar is stronger

at low temperature.
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Table 1 Basic indicators of asphalts

Ductility/cm
Asphalt type Penetration (25 °C, 5,100 g)/(0. 1 mm) PI Softening point/°C
15°C 5C
BA 87.0 —1.78 50.0 =100
SA 58.4 0.47 72.6 47.2
RA 53.8 0.47 81.9 32.2
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Table 2 Basic indicator of mineral powder

A t density/ . - S
pparent density Hydrophilic coefficient ~ Particle size/mm

(grem ™)

2.641 0.8 <0.075
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Table 3 Healing index HI' calculation results of asphalt mortars

A:}};;ljlt Fille(rt-)e;sil}:ll;mtio Aging degree  Healing temperature/C  Healing time/h D:\t’g;t;n HI'
BA 0.5 Original 25 0.5 40 0.790
BA 1.0 TFOT 35 0.5 80 0.431
BA 1.5 TFOT 45 2.0 40 0.699
SA 1.0 TFOT 25 1.0 60 0.272
SA 1.5 PAV 35 1.0 40 0.801
SA 0.5 PAV 45 0.5 60 0.978
RA 1.5 PAV 25 2.0 80 0.218
RA 0.5 Original 35 2.0 60 0.693
RA 1.0 Original 45 1.0 80 0.851
BA 0.5 PAV 25 1.0 80 0.110
BA 1.0 PAV 35 2.0 60 0.947
BA 1.5 Original 45 1.0 60 0.695
SA 1.0 Original 25 2.0 40 0. 407
SA 1.5 Original 35 0.5 80 0.181
SA 0.5 TFOT 45 2.0 80 0.904
RA 1.5 TFOT 25 0.5 60 0.358
RA 0.5 TFOT 35 1.0 40 0.842
RA 1.0 PAV 45 0.5 40 0.533
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Fig.2 Change of asphalt mortar healing index HI?under various influencing factors
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Fig.3 AFM photos of asphalt mortars before and after aging( filler-asphalt ratio (by mass)=1.0)
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Table 5 Characteristic parameters of matrix asphalt mortar of “bee-shape structure”

Status of asphalt

Filler-asphalt ratio (by mass)

. < 2
Maximum “bee-shape structure” area/pm

Number of “bee-shape structure”

0.5 0.706 19

Original 1.0 1.239 23
1.5 0.920 25

0.5 0.583 3

TFOT 1.0 1.378 27
1.5 1.342 28

0.5 1.182 23

PAV 1.0 1.449 31

1.5 1.373 31

R 6 SBS UM H L I 0 HEHE BE R UL 4 i

Table 6 Roughness and particle analysis of SBS modified asphalt mortar

Status of asphalt

Filler-asphalt ratio (by mass)

Average roughness

Average particle size/nm Total number of particle

0.5 0.627 113 2591

Original 1.0 0.772 127 2034
1.5 1. 200 132 2732

0.5 0. 449 121 1951

TFOT 1.0 0.518 129 2097
1.5 0.627 136 1801

0.5 0.523 127 2172

PAV 1.0 0.542 141 1803
1.5 0.578 156 1424

x®17
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Table 7 Roughness and particle analysis of rubber powder modified asphalt mortar

Status of asphalt

Filler-asphalt ratio (by mass)

Average roughness

Average particle size/nm Total number of particle

0.5 0.725 121 2328

Original 1.0 1.010 125 2323
1.5 1.030 135 2074

0.5 1.030 147 1637

TFOT 1.0 0. 894 149 1601
1.5 0.837 181 1095

0.5 0.939 145 1670

PAV 1.0 0.924 164 1430
1.5 0.899 183 1044
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