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Hydraulic fracture extending during slurry shield tunneling in cohesive soil
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Abstract: It is crucidly important to prevent improper durry pressure which results in blowing out of slurry from ground
surface due to fracture and collapse of cutting face during durry shield tunneling in cohesive soil. Surry fracturing ground has

its occurring and developing process and the hydraulic fracture phenomenon is difficult to totally grasp in the laboratory

because of small sizes of samples, and the occurrence of durring fracturing ground in actual ground is different from that in
laboratory. To master the occurring and devel oping mechanism of slurry fracturing ground, in-situ deep hole tests are done by
using self-made experimental instruments. The tests exhibit the process of durry fracturing and extending. Based on the
formula of the extending liquid is generalized.
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analysis of test results, the formulae to compute the slurry fracture extending pressure and speed are drawn, and the empirical
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Fig. 1 Structure of test hole and instrument
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Table 1 Properties of bentonite slurry

e IKFh2 A 5 TR
Hiarkh 12% 1.06 24.1~27.0s
HEHE L 18% 1.08 39.4~39.8s
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Table 2 Soil conditions and test results

WREE/m q./kPa g (kN « m3) sykPa
15 46.0 14.91 247.0
20 66.7 14.72 315.0
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Fig. 2 Relationship among slurry pressure, slurry surface level and pressurizing time
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Table 3 Results of field tests

ST W eI BERRRERE BYRMMRNR

/m 1% P/kPa gd(cm® « s
No.1 12 308.3 47.56
No.4  20.0 12 299.0 83.78
No.6 12 329.2 160.64
No.2 12 2335 110.05
No.3 12 236.7 194.51
No5 155 12 247.2 97.29
No.7 18 240.0 8.01
No.8 18 239.1 14.31
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Fig. 3 Relationship between slurry pushing pressure and fracture
extending quantity
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