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Research on Evaluation and Prediction Method of Shield Tunneling Speed in Complex Water
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Abstract: Due to the complex and variable geological conditions, the excavation performance of shield tunneling machines is affected
by the rich water strata. In order to analyze the excavation performance of this type of shield tunnel and predict the excavation rate,
taking the shield tunneling project between Yushan Road Station and Yanghe Road Station on Shaoxing Metro Line 1 as an example,
the variation of excavation rate during the excavation process was first analyzed, and the influence of physical and mechanical
parameters of the strata on the shield tunneling rate was studied. Finally, based on the radial basis function model, the shield tunneling
speed in rich water strata is predicted. Research has found that clay and silty clay layers can cause cutterhead formation "mud cake" in
the later stage of excavation, reducing the excavation speed of shield tunneling machines; The stratum with cohesive soil and round
gravel has good permeability and is rich in pressurized water. The excavation rate is higher than that of clay and silty clay layers; The
excavation speed is negatively correlated with the cohesive force c, plasticity index Ip, foundation bearing characteristic value f,, and
standard penetration hammer number N, while positively correlated with the vertical permeability coefficient k,; There exists an
optimal moisture content that maximizes the excavation rate. The proposed radial basis function model can effectively improve the
prediction accuracy of shield tunneling machine excavation speed in water rich strata. The research results will provide reference for
the design of shield tunnel construction schemes under relevant geological conditions.
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