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Study on risk assessment and optimization of underground
pipe network leakage in old campus
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Abstract

With urbanization and aging campus infrastructure, leakage issues in underground pipeline systems have become increasingly
prominent, severely impacting campus operations and safety management. This study systematically examines structural
characteristics and degradation mechanisms of aging campus pipelines, identifies key risk factors for leaks, and develops a multi-
parameter coupled leakage risk assessment model. Through field investigations and empirical data, risk zoning and classification are
implemented for typical campus pipelines. The research proposes optimized technical solutions including trenchless pipeline repair,
intelligent monitoring, and precision renovation, with engineering case studies validating the feasibility and cost-effectiveness of
these approaches. Results demonstrate that a multidimensional, full-process risk assessment and optimization system significantly
enhances operational safety and service life of aging pipeline networks, providing theoretical foundations and technical support for
campus underground infrastructure upgrades.
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