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Safety Guarantee Measures for Subsea
Shield Tunnel Segments Based on Life Cycle
Deterioration Analysis
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Abstract: The segment joint is the weak link in the lining structure of subsea tunnels, as it is under the continuous coupled effect of
high water pressure and the corrosive seawater environment. If its performance deteriorates, it will seriously affect the safety of the
lining structure of entire subsea shield tunnels. Based on an analysis of existing research into segment joint erosion and deterioration, a
tunnel service time factor is introduced. Considering the influence of seawater pressure infiltration and chloride ion erosion and migra-
tion, a model analyzing the erosion and deterioration of the segment joint over its whole life cycle was subsequently established. The
law governing the progressive erosion and deterioration of the segment joints of subsea tunnels over the entire life cycle was analyzed.
The effects of seawater pressure and ion concentration on the erosion, deterioration, and steel corrosion of segment joints were studied.
Based on the analysis of erosion and deterioration over the entire life cycle, economic and rational measures to ensure the long-term
safety of the segment lining structure of subsea shield tunnels were proposed.
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