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Effect of Mineral Particle Size Distribution of BRA-Modified Asphalt on
Its Rheological Performance
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Abstract: The grinding and blending process significantly enhances the stability of the Buton rock asphalt
(BRA) and asphalt blending system, but the influence mechanism of BRA’s mineral particle size distribution on
the rheological performance of modified asphalt is still unclear. To this end, this study prepared BRA-modified
asphalt samples with different particle size distributions to systematically analyze the effect of BRA particle size
distribution on the rheological performance of BRA-modified asphalt and then conduct high-and low-
temperature rheological tests. Meanwhile, the fluorescence microscopy test was adopted to analyze the phase
structure of BRA-modified asphalt under different particle size distributions. The results show that D50, D90,
and Dspan negatively correlate with high-temperature deformation resistance, and positively correlate with the
low-temperature creep stiffness and creep rate. This suggests that reducing BRA s particle size helps to improve
the high-temperature stability and low-temperature crack resistance of modified asphalt. Additionally, reducing
the particle size of inorganic minerals improves their dispersion state in asphalt, which makes the structure
denser and thus enhances both high-temperature rutting resistance and low-temperature flexibility.

Keywords: BRA-modified asphalt; particle size distribution; temperature sweep; multiple stress creep and
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Table 1 Basic performance indicators of asphalt
L Li¥D) 6 45 R FRAE SR
25 CHF A JE 0.1 mm 70.6 60~80
PNEE 8 0.38 —1.5~1.0
Al s (R °C 47.9 =46
10 “CHEJiE cm 49.7 =20
15 “CHE & cm 107.5 =40
60 “CHE#: 7 Bz Pa«s 198 =180
Lisie sy % 1.92 <2.2
WE (=R LK) % 99.9 =99
IREEES % 0.3 <+0.38
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RTFOT
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Table 2 Technical performance indicators of BRA
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PR et A B 0
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Figure 1 DSR-E dynamic shear rheometer
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Table 3 Orthogonal experimental factors and levels
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1 170 100 1
2 180 200 2
3 190 300 3
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Table 4 Orthogonal experimental results of particle size

distribution of BRA-modified asphalt

A/ B/ c/ D,/ Dy,/ Sesw/

FE i o (re N (10°° (10°° Dy, (ni'e
min~ ') m) m) kg ")

17 170 100 1 6.558 16.978 2.314 1472
27 170 200 2 5.977 15.770  2.349 1553
37 170 300 3 4.478 11.039 2.134 1906
47 180 100 2 5.336 13.393  2.198 1663
57 180 200 3 4.005 9.413  1.992 2058
6" 180 300 1 5.816 14.647 2.224 1602
7" 190 100 3 4.153 9.694 1.973 1963
8" 190 200 1 5.982 15464 2.291 1542
97 190 300 2 4.393 10.375  2.025 1926
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Figure 2 Performance test results of BRA -modified

asphalt samples G" and ¢
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Figure 4 Irreversible creep compliance J,.(7) and creep

recovery rate R(z) of BRA-modified asphalt at 60 C
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Figure 5 Correlation analysis of high-temperature performance

of asphalt and different particle size parameters
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Figure 6 Creep stiffness S and creep rate m of

BRA-modified asphalt samples
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Figure 7 Correlation analysis of low-temperature

performance of asphalt and different particle size parameters
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Figure 8 Fluorescence microscopic image of BRA-modified asphalt samples
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