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Abstract : Inresponse to the problems of poor material quality, difficult settlement control, and high—precision
construction in high—grade highway embankment projects, the application of composite improved
materials, intelligent compaction technology, and information-based construction monitoring methods
is proposed in high—grade highway embankment projects. Through the improvement of high liquid
limit clayey soil, the cement-fly ash composite system, and the fill stone embankment method, the
unconfined compressive strength has been increased by 2 to 3 times, the compaction rate is between
95% and 99%, and the settlement is no more than 25 mm. In terms of intelligent monitoring, GNSS
positioning systems, Internet of Things sensors, and unmanned aerial vehicle LIDAR technology are
used to track the construction thickness, amplitude indicators, and slope deformation in real time. The
application of this technology effectively improves the construction process, enhances the stability and
durability of the embankment structure, and also increases its ability to withstand harsh environments,
providing feasible technical support for the construction of high—precision and high-reliability highways.
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