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[Abstract] As excavation depths increase and geological conditions become more complex, conventional shield
machines face significant limitations when operating in single—outlet slag discharge formations, particularly
during tunneling through karst limestone formations, dense gravel deposits, and fault zones. Leveraging
interdisciplinary theories of fluid—solid coupling and soil mechanics, this study conducts quantitative research on
optimal operational parameters for dual—channel slurry shield systems, establishing a four—dimensional
evaluation framework integrating geology, engineering characteristics, equipment performance, and
environmental constraints. Based on data from multiple projects, empirical calculations demonstrate that within
composite strata characterized by rock strength of 15-30 MPa and groundwater pressure of 0.3—1.0 MPa, the
comprehensive fit coefficient exceeds 0.85, representing a 42% improvement over traditional models. The
selection formula AI=0.35G+0.25E+0.25D+0.15Env can be applied for such evaluations, where G denotes the
geological adaptation coefficient, E the engineering parameter coefficient, D the equipment performance
coeflicient, and Env the environmental constraint coefficient. These findings provide a quantitative reference for
selecting appropriate shield equipment in complex geological environments.
[Keywords] dual—channel slurry shield; application range; geological conditions; engineering applications; data

analysis; evaluation index system
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