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Fig. 2 Three major indicators of aged asphalt
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Fig. 4 Results of shear experiments
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Research on mechanical behavior of
asphalt-aggregate interface subjected to aging

ZHANG Shu-qun, WANG Zhong-ming, DONG Man-sheng, DONG Gang
(School of Civil & Hydraulic Engineering, Hefei University of Technology, Hefei 230009, China)

Abstract: In order to study the influence of aging on mechanical performance at the interface within
asphalt-aggregate mixtures, shear experiments are carried out for sandwiched specimens composed of
differently aged asphalt to simulate the practical interfacial failure on the road surface. By analyzing
the stress-displacement relation and the interfacial failure, shear failure mechanism of asphalt-
aggregate interface and asphalt itself is studied under different aging conditions. An improved
theoretical model is proposed based on experimental results by consideration of previously-proposed
models. Experimental results indicate that single-peak and double-peak curves occur inevitably for
each test. According to the Kelvin model, double-peak curves can be attributed to the joint behavior of
elasticity and viscosity of asphalt. As the asphalt is further aged, the rheology of asphalt is
undermined, and the adhesion at the asphalt-aggregate interface will become weak while the cohesion
of asphalt becomes weak initially and then becomes stronger with the aging degree. When the asphalt
is aged to a certain degree, double-peak curves rapidly decrease and single-peak curves increase
dramatically. The reason lies in that as the aging process goes further, the cohesion of asphalt is
enhanced abruptly and the interfacial failure occurs only at the asphalt-aggregate interface under this
condition.

Keywords: aging; asphalt; single-peak curves; double-peak curves; shear experiment; adhesion;

cohesion



