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Comparative Study of Wind Turbine Foundation Reinforcement Schemes under Soft
Ground Conditions

Wang Lin
University of Science and Technology Liaoning, Anshan, Liaoning 114000, China

Abstract: With the rapid development of the wind power industry, the design and reinforcement of wind turbine
foundations under soft soil conditions have become key technical issues in engineering construction. Focusing on
problems such as insufficient bearing capacity and excessive deformation, this study, based on geological investigation
and indoor geotechnical tests conducted at a wind farm, analyzes the engineering characteristics of soft ground,
including low bearing capacity, high compressibility, and poor permeability. According to the loading characteristics
and deformation control requirements of wind turbine foundations, four reinforcement schemes were proposed:
dynamic compaction, cement-soil mixing piles, CFG piles, and prestressed pipe piles. Numerical simulation combined
with field testing was employed to investigate the bearing capacity, settlement deformation, and stability of the
foundation under different schemes. On this basis, a comprehensive evaluation system was established, and the analytic
hierarchy process and fuzzy comprehensive evaluation method were applied for comparison. The results show that
the CFG pile composite foundation scheme has relatively prominent overall advantages, prestressed pipe piles are
suitable for extremely soft ground, and dynamic compaction is suitable for the reinforcement of shallow soft soil.
Keywords: Soft ground; wind turbine foundation; foundation reinforcement; scheme comparison; numerical simulation
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