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Abstract: The effects of the filler-to-binder ratio of Bayer red mud on the high- and low-temperature rheological behavior,
fatigue response, and micromorphology of asphalt mastic were investigated. Limestone-powder mastic with a filler-to-binder
ratio of 1.0 was used as the reference, and Bayer-red-mud mastics were prepared at ratios of 0.8, 1.0, and 1.2. Dynamic shear
rheometry, bending beam rheometry, linear amplitude sweep testing, scanning electron microscopy, and atomic force
microscopy were conducted. At 64 °C, the rutting factors of the three red-mud mastics were 31.9%, 85.0%, and 122.8% higher
than that of the limestone-powder mastic. At -12 °C, their creep stiffnesses increased by 1.9%, 26.9%, and 42.1%, while the
creep rates decreased by 5.2%, 8.5%, and 9.2%, respectively. At 2.5% strain, their fatigue lives exceeded that of the limestone-
powder mastic by 45.0%, 55.5%, and 28.9%; at 15% strain, the corresponding fatigue lives were 2.4%, 18.1%, and 24.6%
lower than that of the base asphalt. Fine and porous agglomerates increased asphalt-filler contact, and the mastic developed a
relatively continuous interfacial transition region. Two-dimensional atomic force microscopy showed refined bee-like

structures and reduced surface fluctuation. A filler-to-binder ratio of 1.0 provided the best balance among the evaluated
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properties.
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Table 1 Designation of asphalt and mastic samples
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Fig. 1 Appearance and SEM morphologies of limestone powder and Bayer red mud
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Fig. 2 Rheological indices of mastics with different filler-to-binder ratios at representative temperatures
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Fig. 3 BBR test results of different asphalt binders
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Fig. 4 Fracture-surface SEM morphologies of LSPM and 10BRMM
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Fig. 5 Two-dimensional AFM morphologies of LSPM and 10BRMM
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