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Abstract

To evaluate the safety of high-fill embankments under various conditions, a stability analysis was conducted on the slope section
of a highway project. The study first examined the fundamental characteristics of the embankment and simulated its stability
using FLAC3D software under four operational scenarios. Results indicated that under initial design conditions, the embankment
maintained overall structural integrity meeting safety standards, effectively resisting loads from daily traffic and environmental
factors. However, in this terrain, the slope platform provided limited stabilization benefits. When simulating rainwater infiltration
leading to fill saturation, the embankment’s stability significantly deteriorated with markedly increased slope sliding risks. To
ensure long-term safety and reduce risks, three remediation measures are recommended: embankment reinforcement, optimization
of drainage systems, and traffic management implementation. This research provides a robust basis for the maintenance and
reinforcement of high-fill embankments.
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