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Abstract

The grouting construction of the inclined shaft for the high-pressure pipeline in the main diversion tunnel serves as both a critical
process for connecting the water diversion system and a decisive factor in ensuring anti-seepage and stability performance throughout
the pipeline’s entire service life. The interaction among the inclined shaft structure, surrounding rock conditions, and high-pressure
grouting parameters directly impacts the grouting density and pore permeability characteristics, which in turn affects pipeline
operational safety. Based on the engineering practices of the Luoning Pumped Storage Power Station in Henan Province, this paper
focuses on the closed-loop quality control and systematic risk management of inclined shaft grouting construction, proposing
actionable quality control measures and a tiered risk management framework.
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