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Practical application of BP neural network in tunnel excavation engineering

DING Yang
(Department of Civil and Architecture , East China Jiaotong University , Jiangxi Nanchang 330013, China)

Abstract ;: Aiming at deep horizontal displacement problem in the process of excavation construction of

the second District Provincial Museum Station in 3 east section of Kunming Rail Transit Line, this pa-

per sets up the displacement prediction curve on basis of MATLAB simulation and the establishment of

BP neural network model through the input displacement data. The experimental data shows that the

BP neural network model has good predictive power for the deep horizontal displacement. This method

provides a new technical means for the displacement control of underground engineering.
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Tab. 1 Engineering location and surrounding environment
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Tab. 2 Peripheral pipeline
5 CEEA Fkg/mm HI/m PRt/ ME & /m #IE

1 VG5IKE 1 400 x 1 600 1.65 4.33

2 15K DN1000 1.5~2 8.2 B

3 B DN325 1.02 20.71

4 EE S <7 DN200 0.52 4.54
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Tab.3 Known data

HE/m  fi/mm FE/m fB/mm FE/m /mm FE/m /mm FE/m S/ mm
0.5 2.12 5.0 20. 60 9.5 37.98 14.0 51.78 18.5 61.92
1.0 4.37 5.5 22.67 10.0 39.60 14.5 53.21 19.0 63.15
1.5 5.99 6.0 24.41 10.5 41.11 15.0 55.01 19.5 64.01
2.0 7.91 6.5 26.11 11.0 42.91 15.5 56.13 20.0 64.53
2.5 9.83 7.0 28.85 11.5 44.20 16.0 57.18 20.5 65.09
3.0 12.50 7.5 30.74 12.0 45.84 16.5 58.39 21.0 65.46
3.5 14.38 8.0 32.67 12.5 47.52 17.0 59.50 21.5 65.61
4.0 16.34 8.5 34.49 13.0 48.87 17.5 60.40 22.0 65. 66
4.5 18.44 9.0 36.44 13.5 50.41 18.0 61.14 22.5 65.58
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Fig. 1 Prediction curve of depth and displacement
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Tab. 4 Measured data and predicted displacement

- SRS BN dERTiRE
RIE/m
/mm /mm {B/mm
23.0 65.52 67.29 1.76
23.5 64.44 67.33 2.89
24.0 63.48 67.26 3.78
24.5 62.03 67.08 5.05
25.0 60.72 66.79 6.07
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