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Study on Properties of Alumina Microcapsules/Polypropylene Fiber Composite Asphalt

ZHANG Kangle', LI Shuan'*, LI Zhengfei', YANG Jianxin', ZHAO Long'
(1. College of Civil Engineering and Water Resources, Qinghai University, Xining 810016, China; 2. Key Laboratory of
Building Energy-Saving Materials and Engineering Safety, Qinghai Provincial, Xining 810016, China)

Abstract: The optimum dosage and performance of alumina microcapsules and polypropylene fibers in asphalt were
determined through penetration, ductility, softening point, viscosity tests, and dynamic shear rheometer (DSR)
experiments. The basic performance indicators, healing performance, environmental healing detection, temperature
sensitivity, stress sensitivity and fatigue performance were analyzed. The results showed that with the increase of both
materials' dosage, the penetration and ductility of the composite modified asphalt decreased, while the softening point and
viscosity increased. The optimal formulation was the composite asphalt containing 0.1% polypropylene fiber and 0.3%
alumina microcapsule. The composite asphalt exhibited low damage rate and high healing index. The healing index
remained stable in water environment, increased with healing time extension, and showed a linear decreasing trend with
the increase of fatigue loading cycles. The shear modulus decreased with increasing temperature, while the phase angle
increased with increasing temperature, indicating low temperature sensitivity. The creep recovery rate and non-recoverable
creep compliance performed excellently, and the stress recovery sensitivity and stress non-recovery sensitivity were
appropriate. The fatigue factor was minimal, and both shear modulus and fatigue factor increased with increasing
frequency, demonstrating good fatigue performance and outstanding comprehensive properties.
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Fig.2 Fluorescence microscopy and finished product images
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