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Abstract [ Objective] As the "venous blood vessels" of a city, the health of the drainage pipeline system is crucial to urban safety
and sustainable development. Addressing the challenges of strong concealment of pipe networks and complex operating environments,
this paper aims to construct a scientific health assessment model and utilize machine learning to predict the health status of uninspected
pipelines, providing reliable tools for intelligent management. [ Methods] Based on five years of closed-circuit television ( CCTV)
inspection data from a southern city, structural defects were selected as the core evaluation factor, incorporating the potential
deterioration over time to comprehensively assess pipeline health. Furthermore, the extreme gradient boosting ( XGBoost) algorithm was
employed to mine correlations between structural defects and pipeline attributes, establishing a prediction model for pipelines without
CCTV data. [ Results] A comprehensive health assessment system incorporating temporal dimensions was successfully constructed.
The XGBoost-based analysis identified key factors influencing pipeline health, enabling high-precision prediction of structural defect
risks in uninspected pipelines, thereby significantly expanding the assessment coverage. [ Conclusion] The proposed assessment

model and prediction method provide a scientific tool for safe pipeline operation, facilitating a shift from " passive detection" to " active

prediction" . These findings offer solid data support and practical guidance for the refined management of urban drainage systems and
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the sustainable development of infrastructure.
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