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Abstract

This paper studies key technologies for the characterization and engineering application of high-performance materials in
geotechnical transportation engineering. Aiming at the limitations of conventional empirical design methods when applied to cement-
modified recycled base, cement-stabilized aggregate base, all-weather fill, and ultra-high-performance concrete piles, a material
evaluation framework integrating resilient modulus modeling, trafficability assessment, and wave-based integrity testing is proposed.
The study discusses testing procedures, parameter interpretation, model correction, and field implementation paths. Results show
that high-performance materials can improve bearing capacity, construction efficiency, and durability, while their nonlinear and
heterogeneous behavior requires more refined design and verification methods.
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