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Study on the Water Permeability and Thermal Insulation Properties of Porous Concrete in
Hydraulic Structures
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[Abstract] Porous concrete, due to its unique internal pore structure, exhibits significant advantages in terms of
water permeability and thermal insulation. In recent years, its use in hydraulic structures has become increasingly
common. This paper focuses on the properties of porous concrete related to water permeability and thermal
insulation in hydraulic structures, and discusses its importance for technological advancements in hydraulic
materials, improvements in ecological and environmental performance, and expansion of engineering
application areas. The analysis covers four aspects: the relationship between porosity and water permeability
coefficient, the influence of porous structure on thermal conductivity, the synergistic effects of water
permeability and thermal insulation, and the impact of different mix proportions on overall performance. Finally,
optimization strategies are proposed in areas such as aggregate gradation optimization, incorporation of modified
materials, development of integrated construction methods, and improvement of construction techniques.
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