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Fatigue Performance of Qingchuan Rock Modified Asphalt Mixture

under Accelerated Loading Test

LI Zhi',HAO Yan' YUAN Xiaoman*,ZHUANG Chuanyi'

(1.Shandong Jiaotong University,Jinan, Shandong 250357,China; 2. Shandong Highway Testing Center,Jining , Shandong 272007, China)

Abstract: To evaluate the fatigue performance of Qingchuan rock modified asphalt mixture, a dynamic wheel-
load three-point bending loading fatigue test device based on an accelerated loading test system of 1 : 3 scale
pavement was designed. The three-point bending repeated loading fatigue test of a composite rutting specimen
of double-layer asphalt mixture under tire rolling was carried out. Through the MTS bending fatigue test of a
small beam specimen of asphalt mixture, the improvement effects of Qingchuan rock modified asphalt and
composite modified asphalt on the fatigue performance of the asphalt mixture were evaluated. The results show
that Qingchuan rock modified asphalt can improve the ability of asphalt mixture to withstand repeated bending
and tensile loads and enhance the fatigue resistance of asphalt mixture, and its fatigue resistance is better than
that of Qingchuan rock asphalt, SBS composite modified asphalt, SBS modified asphalt, and base asphalt. The
dynamic wheel-load three-point bending repeated loading fatigue test based on the accelerated loading test of 1:
3 scale pavement provides a more realistic simulation of the wheel load action in the field, reduces the effect of
the size effect of the small beam specimen on the fatigue life, and reproduces the force condition of the

pavement structure under the wheel load action.
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Table 1 Asphalt performance index test results
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‘C (0.1 mm) cm R4

T0°ASETR U 49.0 65 120 0.41
SBS ki i 73.5 44 27 0.33
T0°A+7% ‘H i 59.5 46 30 1.22
SBS+2.5% ‘AT 88.0 33 16 0.88
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Table 2 Mineral aggregate gradation of asphalt mixture

it e LA L () () S5k 77 90/ 04
16 13.2 9.5 4.75 2.36 1.18 0.6 0.3 0.15 0.075

AR

HAL 19

AC-10 100 100 100 99.7 63.4 37.4 26.3 18.7 13.2 10.1 6.7
AC-16 100 90.2 83.7 78.5 46.3 29.4 21.2 15,5 11.6 8.9 6.1
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Table 3 Forming scheme of composite specimen of double-layer asphalt mixture
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Figure 1 Composite structure specimen forming
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Figure 2 Accelerated loading test groove
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Figure 3 Accelerated loading test system structure of

1:3 scale pavement
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Table 4 High temperature rutting test results

Wi IR AR FROEREE /mm AR/ (K e mm )
e gl 4.851 1270
HE S 3.157 1812
SBS 2t 9 5 2.016 2555
AU 1.820 2789
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Table 5 Failure strain test results
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Table 6 Residual stability test results
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Figure 4 Four-point bending fatigue test

x7 EFREER
Table 7 Fatigue test results

o Wedhrdk/  BH 1/ FHREHL S5AE R FF i #h SR R/
Wi R AR n N
N MPa o A% N A il /MPa B /MPa K
LW 49 0.04 0.0015 0.007 5 2.88 0.559 5738
LBy ¥k s 64 0.06 0.0019 0.006 8 3.18 0.805 7059
SBS stk i 60 0.05 0.0018 0.007 0 3.07 0.721 6718
AU 72 0.08 0.002 1 0.006 6 3.26 0.898 7462
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Figure 5 Mid-span deflection and wheel load times
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