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Excavation support technology and construction risk control
of wind turbine foundation in onshore wind farms under
complex geological conditions

Xinjie Wang Tong Li
China Power Construction Group Hebei Engineering Co., Ltd., Shijiazhuang, Hebei, 050021, China

Abstract

As wind farms expand into complex geological zones, foundation excavation faces challenges from soft soil, karst formations, and
elevated groundwater levels, posing significant challenges to onshore wind farm construction. Serving as the core load-bearing
structure supporting 100-meter turbine towers, wind turbine foundations must withstand tremendous vertical loads and overturning
moments. During excavation processes, these foundations are prone to safety hazards such as pit collapses and water/sand surges.
This paper analyzes typical geological characteristics in complex environments—including soft soil, karst formations, and high
groundwater levels—summarizing key technical considerations for foundation excavation support systems. A comprehensive risk
management framework is established through four core processes: risk identification, assessment, response, and monitoring. These
measures provide technical support for wind farm construction in complex geological areas, ensuring both safety and quality of
turbine installation while guaranteeing project completion.
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