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Application and Durability Evaluation of Low—Carbon Concrete Materials in Civil Engineering
Chen Zhao Yanchi Tang
Yunnan Agricultural University

[Abstract] This article systematically expounds the current application status and durability evaluation methods
of low—carbon concrete materials in civil engineering. By analyzing its technical principles, typical engineering
cases, and durability test data, the advantages of low—carbon concrete in reducing carbon emissions and
enhancing structural performance are revealed. The research shows that by replacing part of the cement with
industrial solid wastes such as fly ash and slag powder, combined with optimized mix design and new admixture
technology, the carbon emissions of concrete can be reduced by 30%—60%, while meeting the strength grade
requirements of C30—C50. Through accelerated carbonation tests, chloride ion penetration tests, and
freeze—thaw cycle tests, it is verified that low—carbon concrete exhibits excellent resistance to carbonation,
chloride ion erosion, and freeze—thaw cycling, making it suitable for complex environmental engineering
projects such as highway bridges and high—rise buildings.
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