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Blowout control during EPB shield tunnelling in sandy pebble
stratum with high groundwater pressure

HE Shao-hui, ZHANG Shu-chao, LI Cheng-hui, ZHU Zi-peng, LIU Xia-bing, WANG Da-hai, LIU Yang-peng
(Department of Underground Works of School of Civil Engineering of Beijing Jiaotong University, Beijing 100044, China)

Abstract: Based on the earth pressure balance shield tunnelling of Shijidadao station to the ventilation shaft section of Lanzhou
metro line 1, the blowout control of conditioned muck in sandy pebble stratum with high groundwater pressure is studied
through field investigation, laboratory tests and three-dimensional numerical modelling. It is mainly concluded that: (1) A
method is established for testing the anti-blowout of conditioned muck in laboratory; (2) The optimum concentration of
sodium-based bentonite slurry and the optimum volume ratio of slurry to soil of the conditioned muck are determined, and the
reliability of the anti-blowout of the conditioned muck is verified; (3) The volume ratio of foam to soil of the conditioned muck
should be less than 1 : 5 when using slurry and foam. The results of this study may guide shield tunneling at the section with
the maximum longitudinal grade of -28%o so as to effectively avoid shield-flooding risks due to blowout.
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Fig. 1 Sketch map of shield tunnel
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Fig. 4 Barrel for testing permeability of conditioned muck
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Fig. 5 Water-penetrating filter made by geotextile and steel plate
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Table 1 Values of specific gravity of sodium-based bentonite slurry

WRE/(g' L™ 100 111 125

L # /(g cm®) 1.050 1.060 1.065

®2 BiELRRNFE

Table 2 Values of viscosity of sodium-based bentonite slurry

A [F] il /s
/h 100 /L (R 111 g/L (I3 125 o/L 3
12 26.53 37.49 49.44
24 27.67 43.20 56.14
32 27.71 4321 56.32
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Fig. 8 Tests on slump of conditioned muck
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Table 3 Values of slump of conditioned muck
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Fig. 9 Testing system for permeability of conditioned muck
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Fig. 10 3D numerical model
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Fig. 11 Numerical model for screw conveyor
3.2 BERitESHIARFNY
Bt ESHIE 4 Pidl

x4 BRITESH

Table 4 Parameters for seepage flow analysis
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Fig. 12 Distribution of seepage flow pressure in tunneling process
by EPB shield
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Fig. 13 Distribution of seepage flow pressure in screw conveyor of

shield
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