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Exploration on the Causes and Repair Techniques of Cracks in Hydraulic Concrete
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Abstract: As the core carrier of infrastructure such as water conservancy hubs, pump stations, and water gates, the long-term safety
and stable operation of hydraulic concrete structures are directly related to the comprehensive benefits of flood control, irrigation,
water supply, and power generation. However, the inherent heterogeneity of concrete materials, the complexity of construction
processes, and the harshness of service environments collectively contribute to the prevalence and diversity of crack problems. Cracks
are not only a manifestation of structural appearance defects, but also an important cause of leakage, accelerated material degradation,
reduced structural durability, and even a threat to overall safety. This article is based on engineering practice, systematically sorting out
the classification system and morphological characteristics of hydraulic concrete cracks. From multiple dimensions such as material
physical and chemical properties, environmental temperature and humidity effects, design theoretical models, construction process

control, and operating load history, the generation mechanism and development law of cracks are deeply analyzed.
Keywords: hydraulic concrete structure; cause of crack formation; temperature stress; carbonization corrosion
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