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Basic flow chart of BAS algorithm
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Fig.2 Location of tunnel and fault space
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Fig.3 Mesh division of the tunnel 3D model
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Fig. 4 Schematic diagram of monitoring point layout
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Tab.2 Parameter values of rock mass
[k o R RS PR KR

)
e

g3l b E/GPa W BE/MPa ¢/MPa /()
AR 2650 9~15 0.23~0.27 1 1.0~1.2 41~47
YWHEEN (VI 2550  5~8 0.30~0.32 0.5  0.5~0.7 35~38
2B (V) 2 350 0.45~0.50 0.35 0 0.1~0.2 19~22
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Tab.3 Quadrature test conditions

v Il 2 [l & 2 % MESiEaE 4

45 E/GP ¢/MPa /() E/GP c¢/MPa ¢/(")

1 9.00 1. 00 41. 00 0.45 0.10 19.00
2 9. 00 1. 00 41. 00 0.45 0.15 20. 50
3 9. 00 1. 00 41. 00 0.45 0. 20 22.00
4 9.00 1.10 44.00 0.475 0.10 19. 00
5 9. 00 1.10 44. 00 0.475 0.15 20. 50
6 9.00 1.10 44.00 0. 475 0. 20 22.00
7 9.00 1.20 47.00 0.50 0.10 19.00
8 9.00 1.20 47.00 0.50 0.15 20. 50
9 9.00 1. 20 47.00 0.50 0. 20 22.00
10 12.00 1. 00 44.00 0.50 0.10 20. 50
11 12.00 1. 00 44. 00 0.50 0.15 22.00
12 12.00 1. 00 44. 00 0.50 0. 20 19.00
13 12.00 1.10 47.00 0. 45 0.10 20. 50
14 12.00 1. 10 47.00 0.45 0.15 22.00
15 12.00 1.10 47.00 0.45 0. 20 19.00
16 12.00 1.20 41. 00 0. 475 0.10 20. 50
17 12.00 1.20 41. 00 0.475 0.15 22.00
18 12.00 1.20 41. 00 0. 475 0. 20 19.00
19 15.00 1. 00 47.00 0. 475 0.10 22.00
20 15.00 1. 00 47.00 0.475 0.15 19.00
21 15.00 1. 00 47.00 0.475 0. 20 20. 50
22 15.00 1. 10 41. 00 0.50 0.10 22.00
23 15.00 1. 10 41. 00 0.50 0.15 19. 00
24 15.00 1. 10 41. 00 0.50 0. 20 20. 50
25 15.00 1. 20 44.00 0. 45 0.10 22.00
26 15.00 1.20 44.00 0. 45 0.15 19. 00
27 15. 00 1. 20 44. 00 0. 45 0. 20 20. 50
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Fig.5 Comparison of differences in convergence errors
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Tab. 4 Inversion parameters of rock mass

T 2K 51 FlA2%% E/GPa  C/MPa  ¢/()

& 45 BP #2219 4% I 10.68  1.1738 41,94
A 0.40  0.1563  20.89

GA-BP #fi 25 ¥ 4% I 11.51  1.079 9  43.43
\ 0.49 0.2116  18.26

BAS-BP 1 £ ) 4% i 13.09  1.108 8  42.94
\ 0.47 0.1912 21.21
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Fig. 6 Comparison of displacement prediction
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Fig.7 Cloud map of tunnel excavation computation
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Inversion Model and Application of Surrounding Rock Parameters in

Diversion Tunnel Based on BSA-BP Neural Network

ZHANG Zhong-yi
(China Railway Eleventh Bureau Group Fourth Engineering Company Limited, Wuhan 100855, China)

Abstract: For the value of the surrounding rock parameters of the underground construction, a hybrid network ap-
proach combining backtracking search optimization algorithm (BSA) and BP neural network (BSA-BP) was proposed for
the inversion study of the tunnel surrounding rock parameters. By establishing a tunnel finite element excavation model,
the inversion parameters were used to calculate the displacement of the monitoring section and compare with the measured
values in the field. Finally, the stability of the surrounding rock was analyzed and predicted. Compared with the GA-BP
neural network, the results show that the BP neural network optimized by BSA algorithm has faster inversion speed and
computational efficiency. The relative errors between the calculated displacement values and the field measured values ob-
tained by using BSA-BP neural network inversion parameters are within 5% , indicating that the model has high inversion
accuracy and is reasonable and feasible. The research results provide a new method for the inversion of underground engi-
neering parameters.

Key words: fault-rupture zone; parameter inversion; BP network; backtracking search techniques





