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Study on the durability of corn straw fiber recycled asphalt mixture under

freeze-thaw damage

SHI Zhenwu, GAO Bo, XU Chuanhao
(School of Civil Engineering and Transportation, Northeast Forestry University, Harbin 150040, China)

Abstract: Aiming at the problem that the fatigue resistance of recycled asphalt mixture decreases significantly
under the condition of freeze-thaw cycle, the effects of corn straw fiber on the adhesion, water stability and
fatigue resistance of recycled asphalt mixture were studied by carrying out contact angle tests, freeze-thaw cycle
splitting test and semi-circular bending fatigue test. The results show that corn straw fiber significantly improves
the hydrophilicity and internal structural integrity of recycled asphalt mixture, and plays a reinforcing role. When
the freeze-thaw cycle is 1~40 times, the adhesion work of fiber modified mixture is 8.34% and 16.65% higher
than that of matrix asphalt and recycled asphalt respectively. When the freeze-thaw cycle is 20 times, the
performance still meets the specification requirements ; when the number of freeze-thaw cycles is 40, the splitting
strength reaches 0.67 MPa, which is 23.88% and 34.32% higher than that of matrix and recycled asphalt mixture,
respectively. The fatigue life of 5 017 times is 37.15% and 29.16% higher than that of matrix and recycled asphalt
mixture, respectively. The fatigue life is 5 017 times, which is 37.15% and 29.16% higher than that of matrix
asphalt mixture and recycled asphalt mixture, respectively. The research conclusions can provide a direct
reference for the material design and engineering application of recycled asphalt pavement in cold regions.
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Tab.1 RAP screen size pass rate

RAP $74%/mm 13 /% RAP #71%/mm 38 %%
19.000 97.8 1.180 35
16.000 92.2 0.600 1.6
13.200 82.4 0.300 12

9.500 60.5 0.150 0.9
4750 22.9 0.075 0.5
2360 11.4
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Tab.2 technical index of used material and new aggregate

AL i 5 BeRBER SENE
RAP B % <3 12
RAP R4} JEREE/ % <24 18
RAP 4R} St /s >30 42
LA /(g-cm”) 225 2.8
HIAEEL W [ (>0.6 mm) /% <12 10
e f /s >30 44
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Tab.3 technical indicators of matrix asphalt BOME I TR REFFLF4E, TLE
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Tab.4 parameter index of furfural extractive
oil regenerant
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JF T S 68.1%
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Tab.5 technical indicators of corn straw fiber
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TR R % 4.1 <5
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Fig.4 semi-circular bending test
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Tab.6 test reagent and aggregate surface free energy

parameters
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Vay /&= 52.1 4523 731
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Tab.7 contact angle test results

&l Hefilff/()
BEJ iAWY AR
ZEIRK 117.46 105.76 97.89
= 94.04 85.41 78.37
PPt pe 101.77 90.55 84.81
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Tab.8 test results of surface free energy of asphalt samples
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TR —— REAAE @)
TRBETE R AR
0 24.01 21.36 20.06
1 23.15 20.25 18.81
10 1991 12.47 6.39
20 13.28 8.61 3.20
30 2.25 1.45 1.06
40 1.11 0.76 0.53
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Fig.5 correlation between freeze-thaw cycles and adhesion
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Fig. 6 splitting strength and splitting strength ratio of asphalt
mixture
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