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Optimization Design and Construction Technology Improvement
of Drainage and Waterproofing System in High-speed Railway
Tunnel
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Abstract

High-speed railway tunnel projects are characterized by deep burial depths, extensive track lengths, and complex geological
conditions, with highly developed groundwater systems. The rationality of drainage and waterproofing systems directly impacts
tunnel structural safety, operational durability, and train safety. In practice, inadequate geological surveys, insufficiently targeted
drainage designs, and suboptimal construction techniques have led to persistent issues such as water leakage, lining deterioration,
and drainage system failures in some high-speed rail tunnels. Drawing on practical engineering experiences in tunnel construction
and operation, this study systematically analyzes the causes of tunnel water hazards and the operational characteristics of drainage
systems. Through optimization of design concepts, structural improvements, and construction process enhancements, it conducts in-
depth research on drainage and waterproofing systems for high-speed rail tunnels. By systematically reviewing and analyzing key
technical measures, the study proposes engineering-applicable optimization strategies, providing references for scientific design and
high-quality construction of drainage and waterproofing systems in high-speed rail tunnels.
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