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Squeezing prediction of tunnel in soft rocks based on modified [BQ]
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Abstract: Soft rocks around deep-buried tunnels under high geo-stress conditions are prone to emerging large deformation.
Nowadays, the prediction of squeezing deformation is a significant problem during the design and construction of practical
engineering. The existing empirical prediction methods of squeezing tunnels are widely used due to its simplicity and convenience,
while they also have many limitations, e.g. most of they can only classify the squeezing degree but can’t predict the exact
deformation with considering on a few influencing factors, they were developed based on foreign Q system and not applicable for the
BQ system of China. Therefore, a new empirical method, that are available for BQ system, is proposed based on more than 100
deformation monitoring data of squeezing tunnels. The method could synthetically take many factors into account, such as tunnel
depth, span, ratio of rock strength stress and initial stress, groundwater and structure surface of rock. The proposed method is verified
through comparison and analysis of monitoring results of several tunnels with large deformation, and plays a very important guiding
role in determining the strength of the support and applying advance reinforcement measures.
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Table 1 Data of squeezing tunnels (Hoek!'¢)

u/B i u/B
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Fig.4 Verification of Hoek’s prediction approach!'?!
of squeezing tunnel
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Table 2 Verification of extrusion deformation
of squeezing tunnels
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Table 3 Calculating results of monitoring
data of squeezing tunnels

H o, H u/B .
o 0 [BQ]-China BQ o, SCHR
400 0.030 219.21 182 522
450 0.060 246.16 183 515
440 0.050 239.07 184  5.02
325 0.030 219.21 148 437
400  0.050 239.07 1.67  3.80
200 0.020 203.37 098  3.10

240 0.120 273.24 0.88 225
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280  0.022 207.11 135 225 Jethwal®l, Goel %51,
280  0.050 239.07 1.17 1.40 Choudhari?¥
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600  0.015 192.05 3.12 1.45
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198 0.140 243.23 0.81 1.20
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Fig.5 Relative convergence vs. buried depth and modified
[BQ] index
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Fig.6 Prediction method of squeezing tunnels
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Table 4 Engineering parameters of deformed sections in squeezing tunnels

WIS /SRR RN ) MRS B SRR RIS u 50 BiE  _H

SEBRAHXTAR JEAH w/B

/m / MPa / MPa /m /m BQ] [BQ] /%

W) JEL P 800 1.00 20.00 11.28 1.20 180.50  80.50  9.94 10.67
R 7 DA Bk i 350 2.05 13.00 11.00 0.35 183.65  63.65 550 3.18
LB 400 2.85 11.00 11.25 0.56 186.05  66.05  6.06 5.00
FA b 400 1.70 16.09 9.91 2.00 157.60  27.60 14.49 20.03
A% 1E 160 0.20 3.60 12.24 1.10 153.10  23.10  6.93 8.99

5 U B 450 0.74 19.00 10.36 1.00 15471 4471 10.07 9.65
AR GRS /1 P g 1 272 10.31 24.95 10.80 1.40 19593 2593 10.49 12.93
RSy L i 300 23.00 20.00 10.50 0.42 246.50 126.50  2.37 1.29
PR BRRE 630 3.91 14.75 9.00 0.50 201.73 101.73  6.19 6.02
2P 1l figaE 450 12.00 21.00 13.50 0.65 213.50  83.50  5.39 4.77
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Fig.7 Engineering verification of empirical method
based on modified [BQ] index
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Table 5 Verification of prediction method for squeezing
tunnels based on modified [BQ] index
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Fig.8 Comparisons of various prediction methods of
squeezing tunnels
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