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Abstract; The long-term cumulative deformation characteristics of offshore wind turbine monopile foun-
dations are key issues that need to be considered in design. However, existing standards do not take into
account the impact of the number of cycles and the amplitude of cycles on the cumulative deformation of
monopiles. To address this issue, this study conducts numerical analysis and uses a custom field varia-
ble subroutine to investigate the cumulative deformation of monopiles with different sizes under different
cyclic amplitudes. The specific conclusions are as follows: A threshold for cyclic loading exists in soft
soil. When the cyclic amplitude £ <0. 2, the long-term cumulative deformation of monopiles under cy-
clic loading can be neglected. However, when the cyclic amplitudes are 0. 4 and 0. 6, the monopile un-
dergoes significant cumulative deformation, and the deformation increases according to a power func-
tion, with the rate of increase slowing down as the number of cycles increases. When the pile length is
fixed, the cumulative deformation increases as the pile diameter increases. When the pile diameter is
fixed, increasing the pile length effectively reduces the occurrence of cumulative deformation. However,
when the cyclic amplitude is 0.4, a pile length threshold exists. Specifically, when L/D=15, further

increasing the pile length will not reduce the cumulative deformation. Under 200 cycles of loading, the

Yz 7m B H#A . 2024-05-20

E£WmA . FEAHHEREA LRI H (51825904)

E—1EE =W (1981—) L, RN B s 2 TR, 28 N OB e IR A9,

* BIEEE XN (1974—) L, RN A 2082, 2 NF M+ )2 SRR Re sy n i BIFoE



5 4 4]

e W 55 < R Tl L XU R AR L RBVEE AT Y 17

cumulative deformation generated by a cyclic amplitude of 0.6 is six times that generated by a cyclic

amplitude of 0. 4 for the same pile diameter.

Key words: offshore wind power; monopile foundation; cumulative deformation; subroutine; cyclic

threshold
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Tab. 1 Table of physical and mechanical

parameters of soil and pile
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Tab. 2 Table of steel pipe pile model parameters

AR/ m ME/m BEJE/mm
4 24 40 .60 .90 60
6 24 .40.60.90 90
8 24 40.60.90 120
10 24 40.60.90 150
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finite element model
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different pile length and diameters
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Fig. 3 The changes of cumulative deformation with the number

of cycles under differerent pile length and diameters
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Fig. 11 Variation of parameter b with pile length
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