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Bonding Performance Evaluation and Verification between Asphalt and
Aggregate Based on True Asphalt Film Thickness

WANG Duanyi, GUO Xiuling, TANG Cheng

(Institute of Civil Engineering and Transportation, South China University of Technology, Guangzhou 510641, China)

Abstract: In order to quantitatively evaluate the bonding performance between aggregate and asphalt under

the true asphalt film thickness, the potential failure mode of the three-phase system of asphalt, aggregate

and stainless steel fixture was analyzed by surface energy theory. The bonding performance between five

asphalts and two aggregates were tested in dry and wet condition under different temperature by dynamic

shear rheometer(DSR). The results show that the asphalt tends to fail with cohesion mode in dry condi-

tion, the adhesion failure occurs at the interface between the asphalt and aggregate in wet condition, re-

spectively. Residual strength ratio (RSR) and residual work ratio(RWR) can distinguish the bonding per-

formance between different asphalts and aggregates, RWR at 30 ‘C is suggested to evaluate the bonding

performance between asphalt and aggregate.
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Table 1 Basic performance indexes of asphalts

Index BA PMA SBSMA3 SBSMA4 SPMA

Penetration(25 °C, -
67.3 57.2 53.4 51.9 52.5
55,100 g)/(0. 1 mm)
Duectility(10 °C,
R 36.2 24.0 =100 =100 =100
S5cm e min~ ') /cm

Softening point/C 46.3 54.1 60. 2 66.8 63. 4
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Table 2 Cohesion work of asphalt, adhesion work between clamp

and different aggregates with asphalt in dry condition

mJ/m”*

Wy

Material W
Steel Limestone Basalt Sandstone Granite

BA 29.87 50.78 64.86  64.77  88.09 65.22
PMA 34.04 53.58 67.59 67.55 91.71 65. 94
SBSMA3  37.16 56.04  69.96 70.21  94.27 68. 43
SBSMA4  46.38 62.51 79.07 78.94 107.51 77.05
SPMA 41.61 59.19  74.72  74.64 101.49 72.71
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Table 3 Cohesion work of asphalt, debonding work between clamp
and different aggregates with asphalt in wet condition

mJ/m*

Wy
Material W

Steel Limestone Basalt Sandstone Granite

BA 66.97 38.37 —83.89 —48.83 —225.77 —113.66
PMA  57.35 34.27 —88.06 —52.94 —229.04 —119.84
SBSMA3 57.18 35.08 —87.33 —51.93 —228.13 —118.99
SBSMA4 48.41 32.57 —87.21 —52.19 —223.88 —119.37
SPMA 51.13 32.99 —87.82 —52.75 —226.15 —119.96
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Fig.3 Residual strength and work ratio of asphalt with aggregate at different temperatures
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