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Abstract

This study addresses the safety and maintenance challenges of the core component of the gas fire extinguishing system for
underground enclosed spaces in rail transit - gas extinguishing steel cylinders. Based on relevant standards, an innovative smart
monitoring system consisting of “deformation monitoring pressure monitoring intelligent management platform” was constructed to
achieve dynamic integration, risk warning, and remote control of the entire lifecycle data of steel cylinders. Taking the “Intelligent
Detection and Management System for the Whole Life Cycle Operation of Gas Extinguishing Cylinders in Urban Rail Transit”
project of Changzhou Metro as a case study, the feasibility of the system operation and its effectiveness in key indicators were
verified. The research results provide theoretical and practical support for the intelligent transformation of fire protection facilities
in rail transit, and have important engineering application value in reducing the risk of steel cylinder explosion and improving the
overall safety management level.
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