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Selection and Design of Wind Turbine Foundation for an Offshore Wind Farm
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Abstract: [Introduction] From 2022, the state subsidies for offshore wind power has been fully withdrawn. The foundation of offshore
wind turbines is the supporting structure of wind turbines and plays a crucial role in the safe operation of offshore wind farms.
Reasonable selection and design of the offshore wind turbine foundation is an effective way to reduce costs and increase efficiency of
offshore wind farms under the guidance of such policies as the "30-60" dual-carbon target and the national "14th Five-Year Plan" energy
plan. [Method] The article took the selection and design of a wind turbine foundation for a certain offshore wind farm as an example, and
combined the construction experience of domestic offshore wind farms to compare and select the foundation types; firstly, preliminary
selection was made among three foundation types, namely monopile foundation, jacket foundation and high pile cap foundation; then,
combined with the marine hydrological and geological conditions of the offshore wind farm, the applicable water depths and advantages
and disadvantages of different wind turbine foundation types were analyzed, and a comprehensive comparison was conducted from the
aspects of structural safety, construction feasibility, duration and engineering economy. [Result] Research has shown that the selection of
wind turbine foundation type is related to several factors such as water depth, soil geological conditions, natural frequency of wind
turbines, capacity of construction and equipment installation, construction duration, and engineering cost. The monopile foundation has
excellent structural type, construction feasibility, the shortest construction duration and the best economy. [Conclusion] The monopile
foundation is recommended for the wind turbine foundation of this offshore wind farm.

Key words: cost reduction and efficiency increase; wind turbine foundation design; foundation design of offshore wind
turbines(FDOW ); monopile foundation; high pile cap foundation
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Tab. 1 List of soil layer characteristics and geological parameters
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wram DT em mmore
9/(°)

TR BTk B
PO 17.2 12 0.055 —
i 8.0 18.6 20 0.050 23
TR+ 6.1 182 35 0.045  —
#t 2.7 18.9 25 0.045 28
BE 14.4 18.2 35 0.045  —
AL L 6.5 19.0 62 0.035  —
Hb 10.6 19.7 — — 37
MR+ 18.8 19.1 64 0.036  —
ML 200 19.3 — — 29
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Tab. 2 Standard load value of wind turbine on the flange surface
(without safety factor)
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Tab. 3 Applicable water depth range of offshore wind
turbine foundation
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Tab.4 Advantages and disadvantages of commonly used pile

supported offshore wind turbines foundation
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Fig. 2 Calculation model of monopile foundation
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Tab.5 Summary of calculation results of monopile foundation
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Fig. 3 Calculation model of jacket foundation
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Tab. 6 Summary of calculation results of jacket foundation
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Tab. 7 Summary of calculation results of high pile cap foundation
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Fig. 4 Calculation model of high pile cap foundation
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Tab. 8 Comparison of main engineering quantities and economies of three schemes for foundation (single wind turbine)
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