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Key Construction Technology of Large-diameter Slurry Balance Shield
Underwater Crossing Fractured Zone Stratum
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Abstract: During the construction of the Pearl River Estuary Tunnel, the large-diameter slurry balance
shield crosses through the fractured zone under water, and the construction risk is high and difficult. In
view of the problems of stagnation, mud cake and serious tool wear in the process of slurry balance shield
tunnelling, this paper analyzes the causes and gives the pre-control measures to study the key construction
technology. When the shield tunnelling in the stratum of underwater fault fracture zone, it is necessary to
strictly control the tunnelling parameters, especially the pressure of mud sump, and control the rotation
speed and penetration of cutterhead. Combined with the stability of the excavation surface, the slag
discharge in the warehouse and the fluid transport state, the mud parameters are adjusted in time. By
using crushing, scouring and other devices, the risk of stagnation in the warehouse is avoided. By
configuring the intelligent real-time monitoring system of tool condition, the abnormal tool can be replaced
in time. A reasonable shield tail sealing device should be set to ensure that the shield sealing performance
meets the requirements.
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Table 1 Risk analysis of shield tunnelling through fracture zone
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Table 2 Formation parameters of ring 835
S HZ
i ®, W @,, W @, REEt @, mEFt @ BEEHt O, M DL
JZIE/m 9.68 2.67 5.36 6.02 6.89 7.27 7.68
FRRIRFEE/ (KN - m™) 15.90 20. 00 17.70 19. 90 18.70 20. 00 19. 80
FARFFRSE/ (KN - m™) 6.10 10. 20 7.90 10. 10 8.90 10. 20 10. 00
FARPEESE S/ (°) 4.30 30. 00 5. 60 9.80 7.00 10. 00 20. 69
R NET R WA EY 0. 86 0.33 0.82 0.71 0.78 0.70 0.48
Al + 1 R AL 1.16 3.00 1.22 1.41 1.28 1.42 2.09
RN Iy 0.72 0.43 0.72 0. 40 0.72 0. 40 0.35
HAEFER I1/kPa 7.90 0 13.90 38.32 18.90 0 51.70
JKFJE/ (KN« m™) 9.8
iR KA I T 48 TR A I S/ m 47. 855
T #E TR /m 44. 605
Fx3 885 IMERTEHIE S
Table 3 Formation parameters of ring 885
2
mH Ny o Do W O, BT . oy OFRIL ©, DERIRER
@, e @,; K . it B i 3, difb g UL IE
JZIE/m 9.47 4.16 16. 34 1.71 5.85 4.19 2.25 2.78
FARRIRERE /(KN - m™?) 15.90 20. 00 17.70 18.70 20. 00 20. 00 19. 30 19. 40
FRPEEEE/ (KN - m™) 6.10 10. 20 7.90 8.90 10. 20 10. 20 9.50 9. 60
FURPIEESE S/ (°) 4.30 30. 00 5.60 6. 00 7.00 10. 00 25.67 23.99
HiRED+E SR 0. 86 0.33 0. 82 0. 81 0.78 0.70 0.39 0.42
At + o R 5L 1.16 3.00 1.22 1.41 1.28 1.42 2.52 2.30
RN ARy 0.72 0.43 0.72 0.72 0.72 0.40 0.35 0.33
FTHAEFER I1/kPa 7.90 0 13. 90 38.32 18.90 0 0 22. 60
JKERE(KN - m™) 9.8
R KA D 48 T0R A I S/ m 49. 810
T EE PR/ m 46. 780
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Table 4 The change of stress and liquid level of mud

warehouse and air cushion warehouse during

the assembly of ring 843 pipe piece

W/ (B4 RAKEHES/KPa RIEES1/kPa SBETAL/m
17:40 513 602 0. 14
17.42 516 605 0.13
17:44 518 602 0.13
17:48 516 605 0.13
17:50 518 605 0.13
17:52 513 603 0.12
1754 516 604 0.12
17:56 513 602 0.12
1758 513 604 0.12
18:00 515 604 0.13
18:04 513 604 0.12
18:06 517 602 0.12
18:10 513 603 0.11
18:14 516 602 0.11
18:16 515 601 0.10
18:18 517 602 0.11
18:24 518 601 0.12
18:26 518 603 0.12
18:28 513 601 0.11
18:32 518 604 0.10
18:36 517 601 0.10
18:38 515 602 0.10
18:42 515 605 0.10
18:44 517 602 0. 10
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Fig.1 Setting of the intelligent real-time monitoring
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Fig.2 Crushing device
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Fig. 4 Shield tail sealing pressure device
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