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Analysis of the Application of Ecological Slope Protection Technology in Highway Embankment Restoration
Jia'nan Liu
Maanshan Institute of Mining Research Co., Ltd.

National Key Laboratory of Metal Mine Safety and Disaster Prevention, Ma'anshan City
[Abstract] Highway slope restoration must balance stability and ecological protection, yet traditional
engineering methods often fall short in ecological functionality and landscape harmony. By integrating
vegetation planting with engineering techniques, ecological slope protection aims to ensure slope stability,
prevent soil erosion, and restore surrounding natural ecosystems. This approach has become a key
development direction for highway slope restoration. The article comprehensively examines various
practical applications of this technology. It first clearly outlines the stability challenges faced by highway
slopes and the conflicts between traditional ecological conservation methods, while briefly summarizing the
core theories and primary objectives of ecological slope protection. Subsequently, it provides detailed
analyses of common technical models such as vegetative blanket slope protection, geogrid grass planting
slope protection, and ecological bag slope protection, including their advantages, disadvantages, suitable
environments, and specific construction methods. Additionally, it addresses frequently encountered issues
in practical operations and specific maintenance requirements through case studies. Finally, it summarizes
the main difficulties in the current promotion and application of ecological slope protection technology,
including cost control, regional adaptability, and long—term maintenance challenges, while clearly
outlining future development paths such as the establishment and refinement of technical standardization
systems and scientific evaluation of long—term ecological benefits. The goal is to facilitate the improvement
and broader adoption of this technology.

[Key words] Ecological slope protection technology; Highway slope restoration; Vegetative mat slope

protection; Technical application; Engineering Practice
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