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Abstract: With the increasing demand for transportation, the scale of highway construction continues to expand. In this process,
concrete materials face stricter performance requirements. Especially in key structures such as roads, bridges, and tunnels, concrete, as
the main building material, needs to withstand extreme environmental conditions such as heavy traffic, temperature fluctuations,
freeze-thaw cycles, and chemical corrosion. Traditional concrete often exhibits poor durability, frequent early damage, and shortened
service life when facing these harsh challenges. To address this issue, high-performance concrete has gradually become a new type of
building material and is widely used in highway construction. This material not only exhibits high compressive strength, but also has
excellent durability, low permeability, and excellent workability, making it a crucial component in highway construction. This article
will delve into the optimization design of the mix proportion of high-performance concrete and its performance influencing factors, in
order to provide theoretical basis and technical support for its application in highway construction.
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