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Water Leakage in Shield Segment Joints: Causes and Solutions
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Abstract: In the overall structure of a shield tunnel, the joint of the pipe segments is the weakest part of the waterproofing
system, and its waterproofing performance directly influences the stability and service life of the entire tunnel. With continuous
innovation and changes in structural design and construction methods, the occurrence of water leakage or sealing gasket damage
at the joints of pipe segments has become increasingly severe. Therefore, research and optimization of waterproofing performance
are crucial. This study begins with the waterproof principle of elastic sealing gaskets and deeply analyzes the factors that affect
joint leakage, based on which specific optimization measures were proposed for the waterproof performance of pipe joints. Finally,
to verify the actual effectiveness of these optimization measures, empirical research was conducted on a new type of shield
tunnel project in Jiangxinzhou, Nanjing. The main conclusions of the study are as follows: the physical properties and durability
of EPDM gaskets must strictly comply with regulatory requirements; The adhesive work of the on-site sealing gasket and the
tensile deformation of the on-site pipe segment assembly on the sealing gasket is essential factors impacting the leakage of
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water at the joint; The solid section structure at the corner of a large-diameter high water pressure shield tunnel requires to be

optimized to avoid issues such as corner accumulation and stress concentration caused by the cross-sectional size of the sealing

gasket; The monitoring results after the tunnel is completed indicate that the optimized shield tunnel not only has good forming

quality but also has a much better waterproof effect than traditional shield tunnels. This study not only provides a theoretical
basis and practical guidance for the waterproof design of shield tunnel segment joints but also provides a valuable reference

and inspiration for similar projects.

Keywords: urban rail transit; railway tunnel; leakage of segment joints; waterproof optimization; forming quality
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Figure 1 Principle of compression waterproofing
with elastic sealing gasket
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Figure 2 Installation diagram of sealing gasket corner
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Figure 3 Schematic diagram of compression performance test
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Figure 5 Relationship diagram between stress relaxation
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Figure 6  Special construction of sealing gasket corners
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Figure 7 Anchored sealing gasket
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Figure 8 Implantation of fibers to prevent stretching

deformation
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Figure 9 Coating treatment of sealing gasket working surface
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Figure 10  Sealing gasket sliding test platform testing device
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Figure 11 Sealing gasket section form and groove size
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