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Causes and Repair Technologies of Aging-Induced Damages in Irrigation Canal Systems
Wenping Zhang
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[Abstract] As a core component of farmland water conservancy infrastructure, irrigation canal systems suffer
from widespread aging-induced damages including structural failure, invalid anti-seepage performance and canal
body instability under the coupled effects of natural environment, geotechnical properties, water flow action,
operation-maintenance systems and other factors during long-term service. Such problems directly restrict water
conveyance efficiency and service stability of irrigation districts, and impair regional agricultural irrigation
guarantee capacity. To systematically clarify the damage evolution mechanism of canal projects, this paper
analyzes the primary causes of aging-induced damages from four dimensions: natural environmental erosion,
hydraulic load action, geotechnical mass deterioration and defects in operation-maintenance systems. Combined
with cutting-edge technical achievements in current water conservancy projects, the application principles and
applicable scenarios of advanced technologies are discussed pertinently, including new anti - seepage
reinforcement, composite - structure rehabilitation, intelligent minimally - invasive treatment and eco -
collaborative restoration. Oriented toward the long-term service requirements of projects, this study integrates
multi-dimensional damage treatment ideas. It provides theoretical support and technical references for quality
improvement renovation, precise damage control and durability enhancement of aged irrigation canal systems,
and possesses favorable engineering application value and academic research significance.
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