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Abstract

In underground engineering projects such as underground water-sealed caverns constructed using
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the drill-and-blast method, traditional ventilation hoses are pro damage from blast shockwaves and
construction machinery due to their proximity to the working face. This results in low ventilation
efficiency, severe material loss, increased construction costs, and prominent safety. To address
these issues, this paper proposes and designs a reusable telescopic ventilation duct system. The
system integrates axially foldable blast-resistant duct units with a supporting rapid deployment
and retraction mechanism featuring sliding tracks. Before blasting operations, the duct can be
quickly retracted to a safe distance to avoid impact; after blasting, it can rapidly extend to restore
ventilation. significantly reduces the abnormal loss rate of the ducts, enables the reuse of ducts in
critical ventilation sections, and ensures continuous, stable, and high-quality ventilation within the
caverns, particularly at the working face. Consequently, it improves construction efficiency, reduces
overall costs, and offers favorable safety and environmental benefits. The application of this system
in the demonstrates that it is an effective technological innovation for solving ventilation assurance
challenges in the construction of long-distance, large-section underground cavern groups with mul-
tiple working faces, providing reference value for promoting green and efficient development of
tunnel and underground engineering construction technologies.
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