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Back-Analysis for Surrounding Rock Deformation
Monitoring of Yunling Tunnel
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Abstract: Taking into account of complicated geological environment, large deformation, high stress and long-time use, sta-
bility analysis for surrounding rock is very important for the deep, long and wide tunnel engineering. Defining parameters by
displacement back analysis has been the focus of current study. This method can be used to deal with the complicated non-
linear relationship between the parameters of surrounding rock and the measuring information, and to judge and adjust the
scheme of second support, while artificial Intelligence are adept in identification, representation and management of the non-
linear relationship. The paper, through deformation monitoring for surrounding rock of Yunling tunnel of Shi-Man highway,
combined the system of biologic emulation and the software of fast lagrangian analysis of continua (FLLAC) to conduct direct
analysis. took the advantage of the high nonlinearity, good reasoning and integration of neural network and obtained output
vector by data-analysis software. Then we took adaptive immunity algorithm as searching tool to look for the best network
structure for parameters in all room, searched for the best parameters with back analysis according information gained by
measuring practically. Finally, direct calculation came out the results. This back analysis, improved the primary parameters
of physical and mechanical parameters of tunnel surrounding rock, adjusted the scheme of support and obtained satisfied con-
clusion. The research results show that the back analysis proposed in this paper is of practical significance to the stability
analysis of the tunnel surrounding rock and to informational design.
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Table 1 Parameters range of physical and mechanical of [l i=1J=1
. 8 (P s FEM; (P)
surrounding rock _
l J 5 Uij
o
E (GPa) B ¢ (MPa) e (kg/m?) i q sk
0.2~0.7 0.2~0.35 0.2~0.5 35~50 2700 7k—’—q:m ,
3.
2 I
Table 2 Training specimen of neural network ( ) E
) “ 3 0.2 GPa . pn 0.3, 43°.
E (10°MPa) c(MPa) ¢ (cm) (em)
2 0. 20 0. 20 35 10. 19 7.902 3
2 0. 25 0. 30 40 8. 86 7.249 . .
7 Table 3 Parameters obtained by back analysis
2 0. 30 0. 40 45 8. 40 7.082
2 0.35 0. 50 50 8.09 7.142 P 0
3 0.20  0.20 35 7.66  6.217 E (MP2) cMPo) ¢ (kg/m®)
3 0.25 0. 30 40 6. 77 5. 792 370. 47 0.19 0.18 33.82 2700
3 0. 30 0. 40 45 6. 42 5. 754
3 0. 35 0. 50 50 6. 35 4.770 4
4 0. 20 0. 20 35 6. 22 5.263
1 0.5 0. 30 10 564 14,924 Table 4 Comparison of observing displacement and calculation
4 0. 30 0. 40 45 5. 40 4. 930 %)
4 0.35 0.50 50 5.30 4.981 (cm) (cm) !
S 0. 20 0. 20 35 5.320 4. 666 = :
0 ’ 5.5 E=519.67MPa 5 ¢4 2.5
5 0.25 0. 30 40 4. 830 4,408 A 7=0.16
5 0. 30 0. 40 45 4,658 4,410 = 2
. 47 70 12MPa 4.776 1.6
5 0. 35 0. 50 50 4. 640 4. 444 $h=30. 85
6 0. 20 0. 20 35 4. 660 4. 208 = a
. 6.4  ETOT04TMPa oy 6.7
6 0. 25 0. 30 40 4,235 4. 007 B 7=0.19
6 0. 30 0. 40 45 4.128 4.013 —
° . 5.5 018 MPa 5. 657 2.9
6 0. 35 0. 50 50 4,138 4. 052 $h=33.82
7 0. 20 0. 20 35 4210 3.838 — ’
’ .8 LA 6MPa g 0oy
7 0. 25 0. 30 40 3. 868 3. 667 C 7=0.15
7 0. 30 0. 40 45 3.736 3. 682 —
_ ' 19 0 11MPa 5.015 2.3
7 0. 35 0. 50 50 3.753 3.729 ¢»=30. 36
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