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Experimental Study on the Correlation Between Pressure in the Mud Water Tank of a Shield
Tunneling Machine and Surface Settlement
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[Abstract] Based on field measurement data from the shield tunneling section between Dong Station and
Airport South Station of the Fangbai Intercity Railway, this study addresses the complex geological conditions at
the tunnel site characterized by water—rich strata with alternating layers of silt and silty clay. By collecting
sequential excavation parameters and long—term surface settlement monitoring data, and employing multiple
analytical methods—including field statistical analysis, multiple regression modeling, grey relational analysis, and
BP neural network nonlinear fitting—the study investigates the intrinsic relationship between two key indicators
(slurry chamber pressure and dynamic pressure fluctuations) and surface settlement patterns. Results demonstrate
a weak positive correlation between slurry chamber pressure and cumulative surface settlement above the tunnel;
thus, relying solely on individual chamber pressure values fails to adequately explain settlement variations. The
introduction of a chamber pressure change rate parameter significantly improved the accuracy of the regression
model, with field measurements confirming that frequent slurry pressure fluctuations exert greater soil
disturbance effects than fixed average chamber pressures. Using segmented statistical data, the optimal chamber
pressure range for soft—soil slurry shield construction in this project was determined to be 1.6—1.7 bar. Persistent
chamber pressures below 1.6 bar may lead to excessive settlement, while pressures exceeding 1.8 bar are highly
likely to cause surface soil bulging. These findings provide valuable empirical references for precise parameter
control in similar sea—land interface soft—soil slurry shield projects in this region.

[Key words] slurry shield; support pressure in slurry chamber; surface deformation; grey relational analysis; BP

neural network; in—situ measurements at the site
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