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Abstract ; Lignin is the earliest fibre used in asphalt mastic, but it is prone to deformation and failure at
high temperature and has poor long-term performance. Based on this, a comparative study of lignin fibre
and basalt fibre at different temperatures, different dosage of asphalt mastic, through the cone penetration
experiment, DSR experiments, bending beam rheological test to characterize the rheological properties of
asphalt mastic, the results show that the two types of fibers can be distributed in asphalt mastic to form a
three-dimensional network structure, After the addition of the fibres, the consistency of the asphalt mastic
is increased due to the embedding effect of the fibres, and the shear strength is also increased
accordingly. The complex modulus of basalt fibres is higher than that of lignin fibres, the phase angle is
reduced, the strain hysteresis is reduced, the elasticity component is increased, the storage energy is
greater, the loss energy is reduced, the permanent deformation is reduced and the rutting factor is higher,
which shows better rheological performance. And the basalt fibre has a higher rate of change of strength,
which shows a better blocking effect and force transmission, and a better low-temperature cracking
resistance , but the low-temperature cracking resistance of the two types of fibres tends to be reduced after
the fibre doping exceeds 3.9%. And the lignin fibre is more sensitive to temperature than the basalt

fibre, with different trends at different temperatures. In summary, the basalt fibre showed better
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rheological properties for asphalt mortar.
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Table 1 Technical specifications of the two fibres

21 Y2 R Ky § BBk MR 5 R
LY AR/ wm — 15
LYK BE/mm — 6
TR 1B 5458 &/ MPa =1 200 1290
LR/ MPa =7 500 65 200
W 24K 3/ % <3.1 2.58
LK B/ mm <6 2.6
e ROy 8/ % 13~23 21.3
AR S pH 4 6.5~8.5 7.2
W2 MR/ % 5~9 8.4
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Fig.1 Relationship between fibre asphalt mastic cone
penetration and shear strength and fibre dosage
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Fig.2 Effect of temperature on the complex

modulus of fibrous asphalt mortars
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Fig.3 Effect of fibre dosage on the complex

modulus of fibrous asphalt mortars
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Fig. 4 Effect of temperature on the phase
angle of fibre asphalt mastics
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Fig.5 Effect of fibre dosage on phase angle of

fibrous asphalt mortar
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Fig. 6 Effect of temperature on the rutting factor of

fibrous asphalt mortar
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Fig.7 Effect of fibre dosing on the rutting factor of

fibrous asphalt mortar
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Fig. 8 Effect of temperature on the modulus of
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strength of fibrous asphalt mortars
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Fig.9 Effect of fibre dosage on the modulus of

strength of fibrous asphalt mastics
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Fig. 10 Effect of temperature on the rate of change of

strength of fibrous asphalt mortar
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strength of fibrous asphalt mastics
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