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Abstract: In order to study the influence of asphalt aging on adhesion, achieve quantitative evaluation, and
improve the deficiency of qualitative analysis in the traditional boiling method test, the thermal oxidation
aging of asphalt with 5% SBS content at different time is simulated by delay RTFOT. The adhesion rates of
SBS modified asphalt with different aging time and 3 aggregates are calculated by photoelectricity colorimetric
method to analyze the influence of asphalt aging on aggregate adhesion. The variations of contact angle,
surface free energy and its components of aged SBS modified asphalt are studied by surface free energy
theory. The variations of water stability of short-term aged and long-term aged SBS modified are studied
through oven heating test. The result shows that (1) The adhesion rate of SBS modified asphalt and aggregate
decreases gradually with the aging time prolonging, and the adhesion from strong to weak under the same

condition is: limestone, basalt, diorite. (2) The contact angle between SBS modified asphalt and test liquid
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increases. The surface free energy, its dispersion component and polar component show decrease trend, and

the decrease range in initial aging stage is greater than in the subsequent aging. After aging for 360 minutes,

the surface free energy, dispersion component and polar component are decreased by 21.5% , 14.5% and

78.2% respectively. (3) The experimental results of photoelectric colorimetry and surface free energy theory

are consistent, indicating that the quantitative evaluation of adhesion of aged SBS modified asphalt is accurate

and reasonable. (4) With the extension of aging time, the residual stability and the ratio of freeze-thaw

splitting strengths of SBS modified asphalt mixture decrease gradually, i. e. , the water stability of aged SBS

modified asphalt mixture is decreased, which again proves that our quantitative evaluation result of SBS

modified asphalt adhesion is accurate and effective.

Key words: road engineering; adhesion; quantitative evaluation; photoelectric colorimetry; surface free

energy ; water stability
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Tab.1 Technical indicators of base asphalt
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Tab.2 Technical indicators of SBS
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Fig. 1 Preparation process of SBS modified asphalt
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Fig.3 Asphalt samples for surface energy test
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Tab.3 Test result of adhesion between limestone and asphalt
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Fig. 4 Variation of adhesion rate
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