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Study on the Influence of Sand Gradation on Concrete Strength Performance
Gongwen Wang
China Energy Engineering Corporation Guangxi Bureau Nanning Xingdian Concrete Co., Ltd.

[Abstract] To clarify the influence of sand particle gradation on the workability and strength development of
concrete, a comparative test was conducted on mixtures with different gradation sand samples within the
fineness modulus range of 2.2 to 3.0, based on the project's raw material conditions. Using a uniform
water—binder ratio and aggregate gradation, the slump, spread, bleeding rate, and 28—day compressive strength
were measured. The performance response variations under different gradations were analyzed in conjunction
with particle size structural characteristics. The results indicate that sand gradation significantly regulates the
fluidity, cohesion, and mechanical strength of concrete mixtures. The medium—coarse composite gradation
achieves an optimal balance between structural compactness and skeletal support capacity, resulting in favorable
strength performance. Through the practice of the Philippine onshore wind power project, this study effectively
addresses three major challenges: concrete performance, strength assurance rate, and quality assurance. It achieves
simple processes, reduced investment, and a 5—10% decrease in concrete production costs, yielding substantial
economic benefits and broad application potential.
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