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Mix Proportion Optimization and Performance Tests of Concrete under Sulfate Attack in Cold
Regions
Yingjie Wu
Xinjiang Institute of Water Resources and Hydropower Research

[Abstract] Aiming at the engineering challenge of high sulfate concentrations (SO > 4000 mg/L) in soil and
groundwater in the Fukang area of Xinjiang, which causes severe sulfate attack on concrete, this study proposes two
concrete mix design schemes based on practical project requirements. Scheme 1 uses sulfate—resisting Portland cement
blended with fly ash, while Scheme 2 uses ordinary Portland cement blended with fly ash and 4% YK-III
anti—erosion admixture. The feasibility and comprehensive performance of the two schemes were systematically
compared through tests including mechanical properties, chloride ion penetration resistance, frost resistance, and
sulfate attack resistance. The results show that Scheme 2 exhibits excellent performance: the 28—d compressive
strength reaches 38.5 MPa, the 56—d electric flux is 510 C, the relative dynamic elastic modulus remains 91% after
250 freeze—thaw cycles, and the corrosion resistance coefficient reaches 93% after 150 sulfate wet—dry cycles. All key
performance indicators are superior to or equivalent to those of Scheme 1, and the unit cost is reduced by more than
30%, achieving a balance between high performance and low cost. This study provides theoretical basis and
engineering reference for concrete selection and mix design in cold regions under strong sulfate attack conditions.
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