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Construction and Effect Analysis of Subgrade Reinforcement
in Soft Soil Area

Cong Yu
CCTC Third Harbor Engineering Bureau Ninth Engineering Co., Ltd., Chongqing, 400000, China

Abstract

This study investigates the optimization and application effects of reinforcement construction techniques for soft soil areas
characterized by high groundwater levels, strong soil compressibility, and low shear strength. Through comparative analysis of three
primary reinforcement methods—cement mixing piles, CFG piles composite foundation, and vacuum preloading—the “CFG piles +
graded sand and gravel cushion layer” combination was selected for its superior reinforcement effectiveness, construction efficiency,
and cost-effectiveness. Utilizing laboratory geotechnical tests, on-site static load tests, and Midas GTS/NX numerical simulations,
the research comprehensively analyzes the improvement patterns of subgrade mechanical properties and long-term deformation
characteristics after reinforcement. Key construction techniques and quality control measures are systematically outlined. Results
demonstrate that the optimized construction scheme increases the bearing capacity of soft soil subgrades by 1.8 to 2.3 times, with
post-construction settlement controlled within 15mm. The long-term stability meets operational requirements for transportation
engineering, providing technical references for subgrade reinforcement in soft soil and high groundwater environment conditions.
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