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[Abstract] Water conservancy and hydropower projects are core infrastructure facilities for flood control,
disaster mitigation, and the optimized allocation of water resources in China, playing a vital role in social and
economic development. At present, the construction of water conservancy and hydropower projects is
characterized by large—scale development, remote project locations, complex geological conditions, and
stringent ecological protection requirements. Traditional construction technologies and management approaches
are increasingly unable to meet these demands, resulting in numerous technical challenges during project
implementation. This paper focuses on the key technical difficulties encountered in modern water conservancy
and hydropower construction and summarizes five major challenges, including construction under complex
geological conditions, temperature control and crack prevention in mass concrete, stability control of high slopes
and deep foundation pits, environmentally friendly construction practices, and construction safety and quality
management. Based on practical construction scenarios, corresponding countermeasures are proposed, including
advanced geological forecasting, optimization of refined construction techniques, dynamic monitoring and
early—warning systems, full-life—cycle ecological protection, and comprehensive safety and quality management
throughout the project process. This study aims to overcome technical bottlenecks, improve construction safety,
structural stability, and environmental performance, and provide technical references and practical experience for
the construction and operation of similar water conservancy projects.
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