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Collaborative Design of Special Subgrade Treatment and
Ecological Protection for Expressways
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Abstract

The Xiuping Expressway passes through the humid hilly area of southern Jiangnan, facing special geological challenges such
as widespread soft soil and complex karst, where traditional treatment methods struggle to balance engineering and ecological
needs. The research team deeply explores the collaborative mechanism between soft soil/karst subgrade treatment technologies
and ecological protection, innovatively proposing a composite model of “engineering measures for foundation stabilization + plant
community slope protection.” Engineering-wise, deep mixing piles and dynamic compaction replacement are used to reinforce soft
soil, while grouting filling and beam-slab spanning address karst issues. For ecological protection, adaptive plant species are selected
to build multi-layer vegetation communities. Practices show that this collaborative design reduces post-construction settlement of
soft soil subgrades by 40% and increases slope vegetation coverage to over 90%, ensuring subgrade stability while reconstructing
ecosystems. It provides theoretical and technical support for green construction of mountainous highways.
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