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A modified p-y curve method for offshore large-diameter monopile foundations

ZHANG Haiyang, LIU Run, YUAN Yu, LIANG Chao
(State Key Laboratory of Hydraulic Engineering Simulation and Safety, Tianjin University, Tianjin 300072, China)

Abstract: Offshore wind power has a huge potential growth as a kind of renewable energy. At present,

large—diameter steel monopile is the most commonly used type of foundation for offshore wind turbine. The
conventional method for assessment of steel-pile lateral performance is the application of p-y curves recom-
mended in API. However, the applicability of the API method for large—diameter monopiles needs to be fur-
ther studied. A series of CU triaxial tests were conducted to calibrate the parameters of isotropic hardening
model, which has been validated against the test results of stress—strain soil behavior. Based on this mod-
el, 3D finite element analyses are performed for the behavior of the laterally loaded large—diameter mono-
piles. The FEA results find the guideline method underestimate the initial stiffness and the ultimate pres-
sure acting on the rigid large-diameter monopiles. According to the effect of soil shear strength gradient,
pile roughness and pile diameter, the soil ultimate pressure p., and pile deformation parameter y. were re-
evaluated, and a modified p-y curve method for large—diameter rigid monopiles was presented. Based on
the published centrifuge model test results, the proposed method was proven to be reasonable, suggesting
that it could be used as an engineering analysis approach for evaluating the lateral bearing capacity of off-
shore wind large—diameter monopile foundations.

Keywords: offshore wind turbine; large—diameter monopile; lateral bearing capacity; ultimate soil unit pres-

sure; modified p—y curves
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