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Abstract : To address common issues in pile foundation construction under complex geological conditions of
wind farms, such as hole wall collapse, excessive sediment, and unstable pile end bearing capacity,
this study focuses on a large—scale wind turbine foundation project. It conducts research on the
adaptability of key processes, including hole formation techniques, enlarged bottom treatment, and
pile end grouting. By integrating the on-site rock—soil structure and load characteristics, a slurry
wall stability model and bearing capacity calculation method are developed, proposing a composite
technology path that combines reverse circulation drilling with enlarged bottom treatment and grouting.
The experimental results show that the ultimate bearing capacity of enlarged bottom piles and grouted
piles has been increased to 3410kN and 3265kN, respectively. The displacement at the top of the piles
is controlled within 4.1mm and 4.6mm, respectively, and the sediment thickness is reduced to 48—
52mm. The integrity of the pile bodies meets Class | standards. This study verifies the adaptability and
promotion value of the proposed technology in complex strata for wind turbine foundations, providing
technical support for similar regional wind power pile foundation construction.

Keywords : complex geology; drilled shafts; hole formation techniques; enlarged bottom treatment; pile
end grouting; bearing performance
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