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Table 1 Results of mathematical statistical analysis of boring parameters(n =14 643)
1S5 SN /ME V-1l LREITE e T 1 2
P2 HE/ (mmemin™") 71.07 6.38 43.19 45.35 12.90
AR/ (mm-r™") 57. 65 3.81 31. 84 33.43 10.26
J& 14 S HE 1 /KN 21 574.63 4903.33 14 517. 81 15 690. 64 33 69. 01
TI#E %4/ (remin™") 2.61 1.02 1.39 1.43 0.17
JIFEHME/ (kN-m) 3 998. 86 400. 08 1 775. 44 1 600. 12 912.94
+ 6 K J1/MPa 0.28 0.02 0.20 0.21 0. 04
A+ E/m’ 75. 34 54.05 59.26 60. 23 1. 44
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JE R B (F ) /mm 95. 62 46. 34 69. 64 72. 16 7.55
J& R BE (A) /mm 100. 24 44.16 72. 64 73.03 9.45
JE R (4)/mm 113. 48 49.07 79. 39 77. 16 11.23
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Figure 3 Comparison chart of change curve of each boring parameter
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Analysis of Boring Parameters of Shield in Soft Soil Strata and Prediction of Driving Speed

PEI Haodong', YE Shebao’, YANG Ping', WU Yongzhe’

(1. School of Civil Engineering, Nanjing Forestry University, Nanjing 210037, China; 2. CCCC Tunnel Engineering Co., Ltd., Nanjing
210000, China)

Abstract; Taking the tunnel project from Fengsha Station to Creative Park Station of Foshan Metro Line 3 as back-
ground, the inherent variation tendency of boring parameters of shield when the EPB shield tunnel crossed the soft
soil strata was analyzed in detail through the on-site measured data, and the different prediction models of driving
speed were built. Firstly, the shield tunneling parameters were analyzed by mathematical statistics, and the distri-
bution of each tunneling parameter was tested. Secondly, the Pearson correlation analysis was performed to find out
the variation law between the parameters with strong linear correlation. Then using the feature selection algorithm
based on mutual information, the parameter variables with high nonlinear correlation with the driving speed were
screened. Finally, the random forest regression prediction and the BP neural network prediction model based on ge-
netic algorithm optimization were established respectively to predict the driving speed. The research results showed
that in shield tunnel projects in soft formations, lower cutterhead speed, cutterhead torque, higher tunneling speed,
penetration, total shield thrust and soil silo pressure were usually used. The parameters such as the excavation
speed passed the normality test using the K-S test method. There was a strong correlation between the speed of ex-
cavation and the degree of penetration. The average absolute error, root mean square error and goodness of fit of the
random forest regression prediction model in the test set were 4. 055, 5. 038 and 0. 871, respectively, while the op-
timization of the BP neural network prediction model based on genetic algorithm was 0. 822, 1. 244 and 0. 991, re-
spectively.
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