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Abstract

This study focuses on key technologies and quality control in ballastless track construction for high-speed railway tunnels. First,
it defines core concepts of tunnel ballastless tracks and analyzes the impact mechanisms of core material properties and tunnel
environments on construction processes, establishing theoretical foundations. Second, it systematically examines critical technologies
throughout the entire workflow, including pre-construction preparation, construction methods for different ballastless track types,
waterproofing and drainage systems, rail laying and locking mechanisms, equipment selection, and seasonal construction practices.
Third, a comprehensive quality control system covering pre-construction, construction, and post-construction phases is developed,
with clear management priorities for each stage. The study also analyzes causes, prevention measures, and remediation methods for
common quality defects, providing practical references for tunnel ballastless track construction and quality management.
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