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Abstract : To address the engineering challenge of crack—induced durability degradation in hydraulic concrete
structures, this paper systematically investigates the causal mechanisms of cracks in hydraulic
concrete and explores key technologies for enhancing durability. Based on core causes, cracks in
hydraulic concrete are classified into three categories: temperature stress, volume deformation, and
load and environmental effects. The morphological characteristics and distribution patterns of different
cracks are identified, and the internal mechanisms of temperature stress cracks induced by hydration
heat and environmental temperature differentials, as well as cracks caused by volume deformations
such as drying shrinkage and autogenous shrinkage, are thoroughly analyzed. The study reveals
that cracks serve as pathways for harmful media transmission, accelerating medium intrusion by
optimizing transmission pathways and increasing transmission rates, thereby inducing steel corrosion
and degrading the impermeability and frost resistance of concrete, forming a vicious cycle of crack
propagation and performance degradation. Key technologies and core control indicators for enhancing
the durability of hydraulic concrete are proposed from three dimensions: raw material optimization and
mix design, crack control during construction, and crack repair and long—term protection.
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