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Research on Parameter Optimization for Mechanized Construction of Water Conveyance
Tunnels under Complex Geological Conditions
Siquan Ding

Beijing Haice Engineering Consulting Co., Ltd.
[Abstract] Focusing on the challenge of dynamic adaptation of parameters to geological conditions in the
mechanized construction of water conveyance tunnels under complex geological conditions, this study
systematically reveals the constraint mechanisms of typical geological conditions such as weak surrounding rock,
extremely hard rock, and high ground stress on key parameters such as thrust and cutterhead torque through
theoretical analysis and data modeling. A dynamic parameter optimization model based on the fusion of
geological advanced prediction and real—time perception data during excavation is constructed. The
multi—objective optimization algorithm is employed to achieve a comprehensive balance between construction
efficiency, energy consumption, and equipment wear. This model can dynamically adjust the matching
relationship between thrust and torque based on real—time feedback of multiple geological variables such as rock
strength, integrity, and groundwater conditions. A geological—parameter mapping method based on machine
learning and an adaptive control strategy are proposed, forming an intelligent parameter collaborative control
system covering identification, decision—making, and execution. This research provides a systematic theoretical
framework and key technical support for enhancing the adaptability, economy, and safety of tunnel construction
under complex geological conditions.
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