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Study on Slip and Shear Test of Asphalt Mixture Aggregate
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Abstract: In order to study the relationship between high temperature stability of asphalt mixture and slip and
shear behavior on mineral aggregate interface, based on the contact and slip behavior of mineral aggregate of
asphalt mixture, the slip and shear test specifically for evaluating the slip and shear performance of asphalt
mixture aggregate is put forward, and the effect of test condition, gradation and asphalt, etc. on the slip and
shear energy is analyzed. The research shows that as the evaluation indicator of the test, slip and shear
energy EI has the best correlation with rut dynamic stability DS at the temperature of 60 °C and the loading
rate of 20 mm/min, and the slip and shear test condition is recommended accordingly. The slip and shear test
of the mineral aggregate shows that the gradation of asphalt mixture and the species and dosage of asphalt have
significant effect on EI, the high temperature stability of asphalt pavement can be enhanced significantly by
increasing the maximum nominal size appropriately, using modified asphalt and choosing the optimum
asphalt-aggregate ratio, etc.
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shear energy; mineral aggregate
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Fig. 1 Principle of slip and shear test of mineral aggregate
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Fig.2 Slip and shear test instrument
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Fig. 3 Broken specimens after slip and shear test
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Fig. 5 Slip and shear energy of different gradations at
different temperatures
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Tab.1 Values of EI and DS in different gradations at different temperatures

R 70 C 60 C 50 € 40 C

I EI/K]  DS/(¥% -mm™") EI/K]  DS/(¥ - mm™") EI/K)  DS/(¥ - mm™") EI/K]  DS/(¥ + mm~')
AC-13 FBR 69.01 810.28 64.50 913.60 109. 04 3013.44 143.72 7 120.27
AC - 13 H{f 75.62 855.34 90.90 973.7 120.52 4 124.52 148.73 8 437.36
AC-13 - F[R 67.04 821.35 69.12 910.5 107.88 3 959.26 141.94 8 362.53
AC -16 - H{H 131.61 878.43 151.00 1242.6 158.23 4 351.71 175.34 9 945.91
AC -20 - H{H 161.72 912.53 170.90 1359.8 182. 64 3 446.83 197.02 10 780. 04

N ERHE 2R A 20 mm/min
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Tab.2 Relation between EI and DS
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Fig. 6 Slip and shear energy in different gradations at

different loading rates
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Tab.3 Result of test at different loading rates
AR AR ELE/KD

3 ‘;E: Z/
ﬂﬂﬁ:_% , AC-13 AC-13 AC-13 AC-16 AC -20
mm * min
( Dobm PR b Pl
50n 54.76 87.50 65.71 143.58 167.73
20 64.50 90.90 69.12 151.00 170.90
10 70.00 97.61 62.00 166.31 139.12
DS/
913.6 973.7 910.5 1242.6 1359.8
(R - mm™")
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Tab.4 Relation between EI and DS
Iz A/

(o - min1) 10 20 50
T y=0.193x - y=0.233x - y=0.236x -
i 102.2 142.7 151.0
A BB R 0.706 0.989 0.911
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Fig. 7 Slip and shear energy in different grading curves
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Tab.5 Asphalt-aggregate ratio and porosity (unit: % )
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Slip and shear energy in different maximum nominal sizes
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Fig. 9 Slip and shear energy in different asphalt contents
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Fig. 11 Slip and shear energy of different asphalt types
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