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Low Temperature Performance Correlation of Basalt Fiber Asphalt Mortar and Mixture

LI Zhennan, SHEN Aiqin, GUO Yinchuan, WU Hua
(School of Highway, Chang’an University, Xi’an 710064, China)

Abstract: The low temperature performance of basalt fiber asphalt mortar(BFAM)and mixture was studied
by tensile test and bending test, and the correlation of low temperature performance between BFAM and
mixture was analyzed. The phase change of BEAM and the microstructure of asphalt mixture were tested
and characterized, and the mechanism of improving the low temperature performance of BFAM and mix-
ture by basalt fiber was thoroughly analyzed. The results show that the low temperature performance of
BFAM and mixture has a close correlation, and the tensile fracture energy of mortar at —20 “C has the
greatest correlation with the bending strain of mixture. Based on the low temperature performance, the
optimal content of basalt fiber is recommended to be 0. 4% . The tensile fracture energy of the BFAM with
the optimal content of basalt fiber is 4. 6 times that of the ordinary asphalt mortar at —20 ‘C, and the ben-
ding strain of mixture is 19. 0% and 25. 0% higher than that of the ordinary asphalt mixture at —10 ‘C and
—20 °C. BFAM has good low temperature performance and thermal stability. The glass transition temper-
ature of mortar is 3. 75 ‘C lower than that of ordinary asphalt mortar, and the heat absorption increases by
0.152 5 J/g during the transition from high elastic state to viscous flow state. The internal connection of
ordinary asphalt mixture is weak. Basalt fiber enhances the integrity of mixture and restrains the crack
propagation, thus improves the crack resistance of asphalt mixture.
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Table 1 Main technicals indicators of asphalt

TFOT
Penetration Softening Ductility Quality Residual Residual
(25°C) /(0. 1 mm) point/C (15 °C)/em change penetration ratio ductility
(by mass) /% 25°CHY/ % (10 °C)/cm
97.3 45.2 =100 —0.192 59.71 37
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Table 2 Main technical indicators of BF

Length/mm Diameter/pym Proportion/(g « em *) Melting point/"C Tensile strength/MPa Elasticity modulus/GPa Fracture elongation/ %

9 6-9 2.63-2.65 1050

3 000 105 3.1
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Table 3 Aggregate gradation of asphalt mixture

Seive size/mm 16 13.2 9.5

Passing ratio(by mass) /% 100. 0 95.3 78. 4
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Table 4 Optimum asphalt-aggregate ratios under different BF contents

wye/ % 0 0.2 0.3 0.4 0.5
my/ms  0.0515 0.0520  0.0530  0.0540 0.0545
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Fig. 4 Bending strain of asphalt mixtures

(a) Crack in the bottom and middle of specimen
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density of asphalt mixtures
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(b) Penetrating crack in specimen
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Fig. 6 Crack development process of ordinary asphalt mixture
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Table 5 Analysis results of correlation degree between low temperature

performance indexes of BFAM and bending strain of basalt
fiber asphalt mixture

Sequence F,(—10°C) U(—10°C) F,(—20°C) U(—20°C)
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(b) Ordinary asphalt mortar
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(a) Basalt fiber asphalt mixture
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(b) Ordinary asphalt mixture
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Fig. 8 Microstructure of basalt fiber asphalt mixture and ordinary asphalt mixture

(a) Dispersion of BF

(b) BF spans cracks
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Fig. 9 Dispersion state of BF in asphalt mixture
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