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Abstract: Water conservancy and hydropower projects are mostly constructed in open-air field environments, where working
conditions are complex. Concrete structures are subject to long-term effects such as water scouring, seepage corrosion, and
freeze-thaw cycles, making them prone to quality defects such as cracking and leakage, which directly affect structural stability
and long-term service life. In response to on-site problems such as insufficient refined control of concrete construction and the
frequent occurrence of defects in water conservancy projects, this paper takes concrete construction technology as the core
research object and systematically reviews standardized whole-process construction techniques in light of the special
characteristics of water conservancy project construction and operation. It focuses on four key specialized technologies:
temperature control and crack prevention for mass concrete, pouring of anti-seepage structures, underwater concrete placement,
and waterstop treatment of construction joints. The causes of defects are analyzed from the technical, management, and
environmental dimensions, and a three-in-one quality prevention and control system is established. The research results can
effectively standardize on-site construction operations, reduce concrete quality defects, and provide reliable technical support
for improving the quality of concrete construction in water conservancy and hydropower projects.
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