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Abstract

The compaction degree of subgrade engineering and the quality of slope protection directly determine the overall stability and
durability of roads. Focusing on construction control in subgrade engineering, this paper explores the key points of the entire
compaction process, from pre-compaction parameter determination and precise construction control to post-compaction quality
inspection, establishing a closed-loop control system. Additionally, by integrating the characteristics of rigid, flexible, and ecological
protection techniques, targeted optimization strategies are proposed to construct a composite protection system adaptable to various
scenarios. The mutual influence mechanism between compaction quality and slope protection is clarified, and the collaborative
control logic between the two is analyzed. Through coordinated control, the overall performance of the subgrade is enhanced. The
research findings provide technical references for subgrade engineering construction, effectively addressing issues such as insufficient
compaction and slope instability, thereby improving project quality and service life.
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