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Experiment Research on High-temperature Deformation Indexes of Asphalt Mixtures

YUE Xue-jun, HUANG Xiao-ming
(College of Traffic and Transportation Engineering, Southeast University, Jiangsu Nanjing 210096, China)

Abstract: Based on the experiment data, comparative study was made of the indexes to evaluate the high-temperature
deformation behavior of asphalt mixtures including dynamic stability, relative deformation of wheel Tracking test, creep moduli
of the static uniaxle creep test, the residual air voids in the maximum gyratory compaction test of Superpave. The experiment
research showed that different evaluation indexes were based on the same rule. The relative deformation of wheel tracking test
is direct and accurate. Static creep test is closed to the SHRP Superpave test for the evaluation of the high-temperature
deformation behavior. Dynamic stability from wheel tracking test has some limitation as an index for high-temperature
deformation behavior of asphalt mixtures. Thus other three indexes were suggested.

Key words: Wheel Tracking test; dynamic stability; relative deformation; static uniaxle creep test; creep moduli; asphalt
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Tab.1 Test results of each gradation design

( ) 1%
265 19 16 132 95 475 236 1.18 0.6 0.3 0.150.075
1 100 91.6 79.3 73.1 62.6 47.4 40.1 223 16.8 109 9.0 7.3
2 100 975 / 799 60.0 39.8 27.0 164 126 83 7.1 6.2
3 100 92.8 82.0 68.4 555 42.0 33.6 184 139 9.0 75 6.1

SHRP
2
2 3
Tab.2 Comparative test of performance of
asphalt mixtures of three kinds of gradation

SHRP

o " (
I( - mm?)  (x10°°) IMPa Y%

1 45 909 2654  376.8 11
2 44 1346 1466  682.1 25
3 44 915 2127 4701 16
2 L
2
, 1
SHRP
1 ) 2



10

© 0 N o g~ W N

WRNRNNNNRDLDDRNNRNIDRE B B B B bbb b e
O © ® N o B WN P O © ® N O 0 b» wWwN R O

1

Fig.1 Comparison of thermal stability of asphalt mixture

3

Tab.3 Relative deformation and dynamic stability of

SMA
SMA
Sup13
Supl3
Supl3
SMA
SMA
SMA
AK-13
AK-13
AK-13
AK-13

AK-13
SMA

SMA
AK-13
AK-13
AK-13
AC
AC
AC

AC-20
AC-20

AC-20
AC
AC
AC
AC
AC
AC

wheel trucking test of asphalt mixture

1
0.13
0.17
0.12
0.49
0.19
0.30
0.45
0.15
0.05
0.02
0.05
0.42
0.28
0.09
0.02
0.52
0.34
0.50
0.15
0.15
0.14
0.20
0.14
0.11
0.16
0.17
0.38
0.34
0.17
0.13

6
0.40
0.64
0.45
0.76
0.49
0.75
0.86
0.99
0.35
0.13
0.43
0.89
0.48
0.38
0.21
0.71
0.69
0.88
0.82
1.01
0.90
0.78
0.83
0.65
0.65
0.67
1.19
0.97
0.81
0.79

(min)
30 45 60

7
0.43
0.77
0.47
0.79
0.54
0.78
0.89
1.06
0.38
0.14
0.47
0.93
0.50
0.40
0.23
0.73
0.71
0.90
0.90
1.13
0.97
0.86
0.92
0.71
0.74
0.71
1.26
1.05
0.88
0.86

0.73
1.60
0.81
111
0.88
1.08
131
1.66
0.77
0.30
1.04
1.35
0.75
0.71
0.63
0.97
1.03
1.23
2.17
3.05
2.03
2.10
2.26
1.61
1.62
1.44
2.22
2.24
2.02
1.91

/mm

0.83
1.90
0.89
1.24
0.99
1.17
1.44
1.84
0.92
0.37
1.28
1.48
0.85
0.83
0.78
1.07
113
1.34
291
4.09
2.53
2.82
2.87
1.94
2.06
177
2.59
2.82
2.56
2.30

0.91
2.15
0.98
1.34
1.10
1.22
1.55
1.96
1.02
0.43
1.46
1.60
0.95
0.93
0.90
1.15
121
1.43
3.57
5.00
3.03
3.52
3.43
2.22
2.42
2.07
2.89
3.26
3.08
2.65

I

- mmY)
9 000
2 625
6 300
5727
6 300
12 600
6 300
5250
6 300
10 500
3938
6 300
5727
9 000
6 300
7 875
7 000
7 000

955

716
1260

900
1167
2 333
1750
2032
2 100
1432
1260
1 800

1%
1.82
4.3
1.96
2.68
2.2
2.44
3.1
3.92
2.04
0.86
2.92
3.2
1.9
1.86
1.8
2.3
2.42
2.86
7.14
10.0
6.06
7.04
6.86
4.44
4.84
4.14
5.78
6.52
6.16
5.30

2
Fig.2 Relationship between dynamic stability and
relative deformation of upper surface

3
Fig.3 Relationship between dynamic stability and
relative deformation of median and lower surface

2, 0.525 6,
3, 0.828 2,
(
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