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Table 1 T he training samples and their calculative results

RQD

X, X, X, X, Y Y

©) (m) (m) (m) (%)
£ 0. 7850 0.15 0. 30 0. 28 0. 60 0. 6003 0. 05
f_s 0. 2966 1. 30 0. 30 0. 05 8. 00 7. 9943 0. 07
[ s 0. 4361 0.13 0. 45 0.38 1. 80 1. 8002 0. 01
fis 0. 4361 0.25 0. 45 0.25 4.30 4. 2956 0. 10
g 0. 5931 0. 07 0.77 0. 06 8. 90 8. 8988 0. 01
g s 0. 5059 0. 30 0. 80 0.29 0. 50 0. 5065 1. 30
fio 0. 5931 0. 20 0.70 0.26 1. 40 1. 4027 0.19
g 10 0. 4710 0. 05 0.70 0.23 1. 90 1. 9025 0.13
£y 1. 3781 0.25 0. 40 0. 63 1. 80 1. 7985 0. 08
g, 0. 4710 0. 05 0.70 0.27 1. 30 1. 3019 0.15
g1 0. 3663 0.10 0.70 0.21 1. 80 1. 8048 0.27
£y 0. 4710 5. 00 0.10 0. 07 8 10 8. 0998 0. 00
- 0. 3489 0. 07 0. 55 0.56 1. 20 1. 1987 0. 11
i1 0. 2268 0. 70 0. 30 0. 17 3.00 3.0018 0. 06
[ 0. 4710 5. 00 0. 10 0. 07 8. 10 8. 0998 0. 00
fi_x 0. 8023 0.25 0.3 0. 09 3.95 3. 9453 0. 12
fio1s 0. 5931 0.25 0. 85 0. 63 0. 90 0. 9003 0. 03
fi 4 0. 7655 0. 90 0. 45 0.17 5. 45 5. 4495 0. 01
fi_x 0. 4597 0. 62 0. 47 0.22 4.25 4. 6623 9.70
fi 10 10118 0. 70 0. 40 0. 09 5.96 6. 3960 7. 32
g1 0.5129 0.15 0. 65 0. 30 1. 25 1. 1415 8. 68
fi_ 0. 7854 1. 10 0. 40 0. 12 4.99 5. 0775 1.75

0.41

3

X4
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Fig. 1 The figure oof ANN
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Table 2 The connection weights and biases
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The Predictive Model of the Tunnel Collapse Height
Based on BP Artificial Neural Network and Multiple Regression

TAN Guang Jie', DONG Xiae-Bi', and YIN XianKe?
(1. Chengdu University of Technology, Chengdu 610059 China;
2. Chengdu Hydroeleciric Investigation and Design Research Institute , Chengdu 610072 China)

Abstract: T he tunnel collapse is caused by many factors that can be used to build the predictive model of the tun-
nel collapse height. A sample, the tunnel of XIAOGUANZHI hydropow er station, is given in the paper. T hose
correlative factors are the fault apparent dip on the tunnel direction and its thickness, RQD value of the sur-
rounding rock and the score of the grade of the surrounding rock according to the hydroelectric criterion. First
ly, the multiple regression model of the tunnel collapse height is built with the four factors above as independent
variables and the tunnel collapse height as the dependent variable. Secondly, the learning samples are added by
making use of the results from the multiple regression model. At last, the predictive model of the tunnel collapse

height based on the BP artificial neural network is built by training the learning samples.

Key words: BP artificial neural network; multiple regression; tunnel collapse height; predictive model



