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Prediction of Creep Deformation of Asphalt
Concrete Based on Ann Algorithm and
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Abstract: To provide a new research method of deformation prediction and control of asphalt
concrete pavement, the physical and mechanical parameters of AC-10, AC-13 and ac-6 asphalt
mixtures, such as fractal dimension and gradation, and their influence on creep deformation are
studied. According to the characteristics of self similarity and long-term stable deformation of asphalt
mixture particle gradation,gradation screening experiment and CT scanning digital image are used to
verification of the self similar characteristics and obtain of the fractal dimension. Triaxial
compression experiment and creep experiment are carried out on AC-10, AC-13 and acl6 dense
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graded asphalt mixture by the TAW-2000 rock triaxial test instrument. The experimental data are

domesticated based on the artificial neural network algorithm( ANN) ,and the long-term deformation

of creep experiment is predicted. The gradation of asphalt mixture has a high self similarity. The

fractal dimension is 2. 45 ~2. 5. The long-term creep deformation prediction model based on artificial

neural network can predict the long-term creep deformation at a certain stress level.

Key words : asphalt mixtures;creep deformation; ANN algorithm ; fractal dimension ;digital image
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Table 1 Asphalt mixtures aggregate grading table %

W IRA i fL F 4%/ mm

BAZE 19 16 13.2 9.5 4.75 2.36 1.18 0.6 0.3 0.15  0.075

AC-10 100 100 100 96.0 62.8 40.7 31.5 20.1 15.8 10.6 5.8

AC-13 100 100 94.7 76.4 51.8 38.2 24.9 20.3 12.8 11.4 6.3

AC-16 100 97.2 83.9 72.1 46.7 35.6 27.4 19.6 13.3 10.2 5.3
1.2 i HrIHIE
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Fig. 1 Marshall compactor and the prepared samples
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Table 2 Test results of basic physical and mechanical parameters of asphalt mixture
mERas RS Al b/ TR/ LB/ BORHEIBR DI R R

PP R % (g-em™?) % £/ % MBEE/% /KN LR/ mm %14
1 5.8 2.346 5.0 17.8 71.8 12.92 27.30 4.73
2 5.8 2.347 4.9 17.7 72.1 6.10 28.80 2.12
AC-10 3 5.8 2.347 4.9 17.7 72.1 7.51 32.00 2.35
4 5.8 2.354 4.7 17.5 73.3 6.05 20.20 3.00
MY 2.349 4.9 17.7 72.3 8.15 27.08 3.05
5 5.4 2.390 4.3 16.3 73.6 8.79 33.90 2.59
6 5.4 2.372 5.0 17.0 70.6 13.37 20.40 6.55
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nERAE  WHES eyl 4 W/ LR/ TORREIER Wi RE HHUR
BRI R % (grem?) % W REe gan TV
AC-13 7 5.4 2.392 4.2 16.3 74.2 11.70 19.70 5.94
8 5.4 2.390 4.3 16.3 73.6 11.32 21.40 5.29
SEEIE 2.386 4.5 16.5 73.0 11.30 23.85 5.10
9 4.8 2.394 4.5 15.4 70.6 6.40 26.30 2.43
10 4.8 2.393 4.6 15.5 70.3 9.22 22.80 4.04
AC-16 11 4.8 2.400 4.3 15.2 71.7 8.73 19.90 4.39
12 4.8 2.400 4.3 15.2 71.7 8.42 22.50 3.74
S 2.397 4.4 15.3 71.1 8.19 22.90 3.65
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Fig.2 TAW-2000 rock triaxial tester
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Fig.3 Triaxial compression test curve
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Fig.4 Triaxial creep deformation test curve
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Table 3 Maximum creep deformation  mm

WHFIRA N 77/ MPa
BHZE 0.3 0.5 0.7
AC-10 2.06 2.34 2.63
AC-13 1.36 1.78 2.21
AC-16 1.02 1.32 1.56
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Fig.7 Threshold segmentation effect of asphalt concrete
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Table 5 Fractal dimension of aggregate particle

gradation and creep deformation

FEA G5 D d./mm
1 2.55 2.21
2 2.51 2.42
3 2.52 2.35
4 2.47 2.41
5 2.48 1.38
6 2.62 1.36
7 2.57 1.42
8 2.54 1.51
9 2.62 1.03
10 2.57 1.07
11 2.43 1.05
12 2.51 1.04
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Fig. 10 Neural network structure
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Table 6 Comparison between the prediction value of
creep deformation by ANN algorithm and

the measured value
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AC-10 2.078 4 2.06 0.89
AC-13 1.350 7 1.36 -0.68
AC-16 1.028 4 1.02 0.82
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