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Design and analysis of monopile foundation for 3.6 MW offshore wind turbine
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development Co., Ltd., Shanghai 200092, China)
Abstract: Statistical data show that more than 65% of offshore wind turbines select monopile foundation, so design and
analysis of the monopile foundation are an important issue. Based on the design practice and experience of multiple offshore
wind farms, the design elements of the monopile foundation are summarized. Determined by the offshore marine environment
in which the wind turbines are located, the primary load on the monopile foundation is long-term cyclic load. After
summarizing the methods for current laterally loaded piles, an ideal elastic-plastic pile-soil interaction model considering the
effect of long-term cyclic load is established. In the case of an offshore wind farm, a monopile foundation program is designed
using the above model, and comparative analyses are carried out to verify its effectiveness. The ideal elastic-plastic method is
convenient to consider the effect of all the environmental loads, soil distribution and construction, and can be applied to the

design of pile foundation offshore wind turbines.
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Fig. 1 Monopile foundation and soil layers
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Table 1 Physical and mechanical indices of different soils
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Fig. 4 Horizontal bearing capacity of monopile foundation
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Table 2 Bearing capacity of monopile foundation
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Table 3 Lateral deformation of monopile foundation
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Fig. 5 Lateral deformation of monopile foundation
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Table 4 Analytic results of monopile foundation structure
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