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[Abstract] As core infrastructure vital to national economy and people's livelihood, hydraulic engineering
projects often span multiple seasons during construction. Low winter temperatures emerge as a critical constraint
affecting concrete construction quality. The hydration reaction of concrete is temperature—sensitive; when
ambient temperatures fall below 5°C, the hydration rate slows significantly. When temperatures drop below 0°C,
the freezing and expansion of free water within the concrete can lead to increased internal porosity and structural
loosening, causing quality defects such as insufficient strength and cracking. These issues severely impact the
project's load—bearing capacity and service life. This paper systematically analyses the core thermal insulation
requirements for winter concrete construction. By comparing the technical characteristics, applicable scenarios,
and performance outcomes of mainstream insulation measures, it proposes targeted optimisation strategies. This
establishes a scientifically sound and efficient thermal insulation technology system for winter concrete
construction, providing theoretical underpinnings and practical guidance for ensuring quality in winter water
conservancy projects.
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