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Evaluation of Adhesion of Asphalt-aggregate Interface Considering Aging effect
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Abstract: The mechanism of water damage on asphalt pavement is the loss of adhesion between asphalt and
aggregate interface, and the adhesion of asphalt to aggregate will be reduced under the action of light and
oxygen. To explore the influence of aging action on the adhesion of asphalt-aggregate interface, taking the
matrix asphalt No. 70 and nano-bentonite modified asphalt as the test samples, the contact angles of the
asphalt-aggregate interface under different aging conditions are measured by sessile drop method. Based on
the microscopic surface energy theory, the cohesive work of asphalt, the adhesion work of asphalt and
aggregate system, the peeling work and the compatibility rate are calculated. Then, the variations of asphalt-
aggregate adhesion by RTFOT aging, PAV aging and ultraviolet aging are analyzed. Finally, the surface
energy theory is verified from the perspective of macroscopic water stability test. The result shows that (1)
The adhesion of nano-modified asphalt to aggregate is better than that of matrix asphalt under the same aging
condition, and nano-modifier can reduce the influence of aging on asphalt-aggregate adhesion. (2) For the

same asphalt-aggregate system, RTFOT aging condition has the most serious influence on the adhesion
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performance, but ultraviolet aging condition has the least influence. Among them, the spalling work for the

matrix asphalt increases by 4% , 2. 2% and 1. 4% respectively under the RTFOT, PAV and 15 h of indoor

ultraviolet exposure. However, it only increases by 2. 7% ,

1.4% and 0. 6% for the nano-modified asphalt

under the same condition. (3) In addition, the rule of theoretical analysis of surface energy has a higher

degree of fit with the freeze-thaw split test, 1. e. ,
with the water stability characterized by TSR.

the adhesion characterized by spalling work is consistent
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Tab.1 Surface energy and its components of test reagents

(unit; mJ/m?*)
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Tab.2 Technical indicators of bentonite
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Fig. 1 Conventional performance of asphalt varying with amount of nano-bentonite
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Tab.3 Contact angle between test reagent and aggregate
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Tab.4 Contact angles of test reagent and asphalt
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Tab. 6 Calculation result of asphalt surface energy and its evaluation indexes before and after aging
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Fig.3 Influence of aging state on adhesion
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