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Key techniques for risk control of steel sleeve launching of slurry shield
cross-sea tunnel

WU Wen-ruit, WANG Xu-chun!, YANG Gong-li?, CAO Yun-fei!, TENG Hong-wei, HAN Xu*
(1. Qingdao University of Technology, Qingdao 266033, Shandong, China;
2. Qingdao Metro Planning and Design Institute Co., Ltd., Qingdao 266315, Shandong, China)

Abstract: To explore the initation risk control techniques of the slurry balance shields with steel sleeve in the cross-sea
tunnel, based on the project of cross-sea tunnel between Dayang station and Qingdao North station of Qingdao Metro
Line 8, the advantages of the portal element wall+casing biting pile+°U’ type plain concrete diaphragm wall+backward
grouting reinforcement method at the shield-launching end of the high-pressure water-rich composite stratum and the
necessity of the steel sleeve auxiliary construction method are expounded. Through the analysis of relevant engineering
experience, it is concluded that the stability and tightness of steel sleeve during shield launching and the rationality of
shield launching parameters are important to the safety of shield launching. Among them, the key risks are the
deformation and displacement of counterforce frame and steel sleeve, the leakage of water in various parts of steel sleeve,
the failure of hinged seal, and the stagnant discharge and blockage in slurry tank in the process of crossing the reinforced
soil. The causes of deformation of steel sleeve and the location of leakage are analyzed. Based on the research on similar
projects and the summary of the experience of this project, the corresponding control methods for the above risks are
presented. The control measures of deformation and displacement of the counterforce frame and steel sleeve as well as
the water leakage in various parts of the steel sleeve are emphatically analyzed, the applicability of the steel sleeve is

determined by finite element analysis. The application of various measures in the launching process of slurry shield in the
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cross-sea tunnel of Dayang station to Qingdao North station of Qingdao Metro Line 8 has achieved good results, which

provides engineering experience for similar projects..

Key words: cross-ocean tunnel; water-rich stratum; slurry balance shields; steel sleeve launching; risk analysis; risk

control
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Fig. 1 General plan of tunnel cross the sea
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Fig. 8 Mechanical analysis nephogram of steel sleeve
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Fig. 11  Schematic diagram of shield tail brush
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