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Numerical analysis of load-bearing behavior of laterally loaded monopile
considering diameter effect
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Abstract: At present, steel pipe monopile foundation is widely used in offshore wind power. As the diameter of the
monopile increases, the horizontal load response of the monopile shows a significant diameter effect. However, there is
relatively little research on the horizontal load characteristics of monopile under diameter effect, especially the horizontal
bearing contribution corresponding to soil resistance. In this paper, various numerical models of monopile with different
pile-soil relative stiffness were established by ABAQUS and then validated by several centrifuge experiments.
Subsequently, combined with the displacement field of soil around the pile under diameter effect, the contribution values
of different soil resistance to the horizontal load bearing of monopile were evaluated, and the spatial distribution law of
horizontal soil resistance was revealed. The results show that in the process of resisting horizontal loads, the horizontal
soil resistance provides the highest bearing contribution, followed by the external friction resistance, and the base
resistance and the inner friction resistance contribute the least. As the response of pile body gradually becomes rigid, the
contribution of side friction resistance and base resistance will increase, and both shallow soil and deep soil of pile body
will be fully mobilized to provide significant resistance moment. The research results can provide some reference for the
design and optimization of horizontal load monopile.

Key words: diameter effect; laterally loaded monopile; bearing contribution; spatial distribution; numerical analysis
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