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Predicting System of Asphalt Aging in Field Based on the Neural Network
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Abstract; Based on the data of the asphalt aging simulated in lab, through the data collection of the asphalt aging in the field,
the BP neural network system was established by MATLAB to train the data of the asphalt 25 ‘C penetration in the different
using time asphalt pavement from different regions in China, and predicted the 25 ‘C penetration of the different using time
asphalt pavement aging in the field in cold zone. The theoretical method for the relationships between asphalt aging simulated in
lab and aging in field has been put forward.
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Table 1 The penetration and ratio of remaining penetration of asphalt aging in field in the pavement

25 C /(0.1 mm) 25 °C

/a
0 91 68 128 80 86 1 1 1 1 1
2 54 82 57 0.593 0. 641 0.713
3 48 0.527
6 35 0. 385
7 29 85 53 53 0.663 0.616
8 41
9 23 55 30 0.338 0. 430 0.349
10 32 54 48 0.352 0.422 0. 600
11 24 0.279
12 41 20 0.294 0.513 0.233
13 57
14 30 0. 330
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Fig. 1 The curve of asphalt aging in field in different using time pavement in different zone
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’ ’ Fig. 2 Structure of BP neural network
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Fig. 3 Calculating procedure of BP neural network
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Table 2 Data of different zone (1960~ 2000)

/ /
C T /mm
—11 36 613.8 46
3 35 1701.3 0
—27 31 683.8 882
—27 34 326.9 1082
—10 35 1153.7 15
—34 31 494. 7 1623
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Fig. 4 The network prediction and output (r, and r,)
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Table 3 The predicting results r, and r,
1 ro ri ro
, 25 C 25 °C / 25 C 25 °C /] ; 25 °C 25 °C / 25 °C 25 °C /
/a /a
(0.1 mm) (0.1 mm) (0.1 mm) (0.1 mm)
0 1 78 1 78 8 0.57 44.12 0.32 24.90
1 0.69 53.57 0.54 42. 47 9 0.55 42.62 0.31 23.96
2 0.68 53. 04 0.48 37.72 10 0.53 41. 50 0. 30 23.15
3 0.67 52.04 0. 44 33.98 11 0.52 40. 77 0.29 22.47
4 0.65 50. 60 0. 40 31.15 12 0.52 40. 31 0.28 21. 94
5 0.63 48.94 0. 37 29.01 13 0.51 40. 01 0.28 21. 60
6 0.61 47. 33 0.35 27.35 14 0.51 39.78 0.28 21.49
7 0.59 45.76 0.33 26.02 15 0.51 39.55 0.28 21.63
MSE=0.029 8 MSE=0.174 0 MSE=0.029 8 MSE=0.174 0
Note
e,=0.079 7 e,=0.116 9 e,=0.0797 e,=0.116 9
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Fig.5 The predicting results of ratio of remaining penetration and penetration (r, and r,)
5 r ra
4 ; 15,25,
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165 C 5,12,24,48,72,120 h °
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Table 4 Results of asphalt aging in lab
/h 5 12 24 48 72 120
15 C 32 25 15 14 12 11 10
25 C 78 61 53 41 31 17 11
(0.1 mm)
30 C 144 100 83 69 56 28 18
10 C /cm 46 40 26 13 12 1.1 0.8
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