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Experimental study on crack resistance performance of Buton rock
asphalt-basalt fiber composite modified asphalt mixtures
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Abstract: [Purposes] This paper aims to investigate the crack resistance performance of Buton rock
asphalt (BRA) -basalt fiber (BF) composite modified asphalt mixtures. [Methods] Small beam
bending and semi-circular bending tests were conducted on 70# matrix asphalt mixture, modified
asphalt mixture with 20% BRA, and composite modified asphalt mixture with 4% BF and 20% BRA at

15 °C and —10 °C. Based on fracture mechanics theory, indicators such as the maximum bending strain
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(e,) , stress intensity factor (K,.) , pre-peak fracture energy (G,), and crack resistance index (Cy,)
were calculated to compare and analyze the crack resistance performance of asphalt mixtures, and to
evaluate the two crack resistance tests of small beam bending and semi-circular bending. [ Findings ]
The addition of BRA can improve the high-temperature stability of asphalt, and the influence of BRA
on the crack resistance performance of asphalt mixtures is temperature-dependent. Additionally, the
addition of BRA can improve the crack resistance of asphalt mixtures at medium temperature (15 C),
but has adverse effects on their crack resistance at low temperature (—10 °C). In contrast, the BRA-BF
composite modified mixture exhibits significantly improved crack resistance performance at both
medium and low temperatures, indicating that the viscosity enhancement and reinforcement effects of
BF can delay the critical cracking point of asphalt mixtures, and thus improve the bending strength and
deformation of asphalt mixtures. [ Conclusions] Compared with low-temperature small beam bending
tests, semi-circular bending tests have a wider temperature range and more significant differences
among test results of different materials. Therefore, the semi-circular bending tests are more
advantageous in evaluating the crack resistance performance of asphalt mixtures.
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Table 1 Technical indicators of BRA

SH V= KAy B L85G
/% /% (grem™)
R 2 25.60 11.00 1.16 304.00
HARZ R >18.00 <15.00 >1.00 >230.00
Ik T 0615 T 0614 T 0603 TO611
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Table 2 Technical indicators of asphalt with different BRA

content
BRA WA C 25 CEFA | 15 CHESE/ | 65 “CHiE/
/% & /mm cm (MPa-s™")
0 48.3 63.5 104.1 490.6
10 57.1 48.7 61.7 509.4
20 61.9 35.4 49.4 634.2
30 66.8 31.8 37.7 872.6
40 69.4 22.1 342 1510.0
&3 DSRKELR
Table 3 DSR test results
BRAE | . s N
o RO G /kPa | MG S/(C) | PUARUAE T
0 12.66 83.26 12.57
10 19.92 77.60 19.46
20 29.92 74.53 28.84
30 32.76 68.93 30.57
40 46.83 64.86 42.39
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Fig. 8 Load-displacement curves of semi-circular

specimens at 15 °C
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Fig. 9 Load-displacement curves of semi-circular specimens
at-10 °C
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Table 6 Stress intensity factors under 15 °C
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