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ABSTRACT : To predict behaviors of offshore wind turbines which are highly laterally loaded structures and to design them
rationally, evaluating the soil-foundation interaction is important. Nowadays, there are many soil modeling methods for
structural analysis of general structures subjected to vertical loads, but using the methods without any consideration for
design of a monopile foundation is eschewed because it might cause wrong structural design due to the deferent loading state.

In this paper, we identify the differences of the member forces and displacements by design methods. The results show that
fixed end method is barely suitable for monopile design in terms of checking the serviceability because it underestimate the
lateral displacement. Fixed end method and stiffness matrix method underestimate the member forces, whereas virtual fixed
end method overestimates them. The results of p-y curve method and coefficient of subgrade reaction method are similar to
the results of 3D soil modeling method, and 2D soil modeling method overestimates the displacement and member forces as

compared with other methods.

KEYWORDS : offshore wind turbine, monopile foundation, soil-structure interaction, sandy soil, lateral load-deflection, p-y curve
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(a) 2D modeling

(b) 3D modeling
Fig. 4 Analysis modeling
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Table 3. Horizontal displacement and moment in the
nodal spacing

Horizontal Moment
displacement (m) (kN - m)

05m | 1.0m | 20m | 0.5m | 1.0m | 2.0m

Monopile
high

30m | 0.4286 | 0.4280 | 0.4255 | 90,287 | 90,788 | 91,795

Om | 0.0523 | 0.0521 | 0.0516 [294,841|294,841|294,841

-30m |-0.0043|-0.0043|-0.0042| 6,942 | 6,878 | 6,625

-60m | 0.0008 | 0.0008 | 0.0008 | -205 | -207 | -213
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Fig. 6 Spring boundary condition
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Fig. 8 Total analysis results
Table 4. Analysis results
Maximum Maximum moment

Type displacement | - Position Moment
(m) (m) (kN'm)
Fixed 0.15 0 294,841
Virtual fixed 0.41 -11.3 446,709
Matrix 0.50 0 294,841
Subgrade reaction 0.43 -2.0 309,701
p-y curve 0.54 6.0 358,964
Analysis 2D 1.71 -20 439,760
Analysis 3D 0.49 -2.5 306,518
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