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[Abstract] Shallow unfavorable soils are mostly buried within a shallow depth of 0—5 m and generally exhibit
adverse physical properties such as high compressibility, relatively large porosity, and weak shear strength. These
soils are susceptible to disturbances caused by hydrological conditions, temperature, and external forces, which
may lead to deformation and instability, making them a common geological hazard in geotechnical engineering
construction. This study summarizes the geological characteristics of various types of shallow unfavorable soils
and analyzes the underlying mechanisms of soil deformation and instability. Four types of improvement
technologies are examined: replacement, consolidation, physical reinforcement, and ecological protection. The
working principles and applicable conditions of each technology are analyzed, construction methods are
optimized based on the physical parameters of the soil, existing limitations of current technologies are
summarized, and corresponding optimization recommendations are proposed. This study can further improve
the treatment system for shallow soils, enhance overall soil stability, and provide reliable technical references for
similar geotechnical soil improvement projects.
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