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Tab.1 Principal parameters of offshore wind

turbine components
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Tab. 2 Material parameters of components

W o/ (kg e m ) E/GPa v oo/MPa  E./MPa B C/s ! P 3

HF g 7 850 206 0. 30 235 1180 0 40. 4 5 0. 34

il I 7 850 206 0.28 345 763 0 40.0 5 0.31

Pl 7 850 206 0.28 345 763 0 40. 0 5 0.31
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Tab.3 The p-y curves parameter values of

different soils

i s mmm A
#Fk BRI Ny gy D OE

B /kPa
e B A+ 18,99 8.4 — 12 0. 04
AL+ 14. 04 8.6 — 30 0.02
bR 14. 94 10.9 32 — —
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Fig. 1 Constitutive model of soil spring at seabed
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Fig. 2 FEM model of monopile foundation and offshore

wind turbine
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Fig. 4 Energy curves of ship-offshore wind

turbine collision
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Fig. 5 Time-history curve of collision-force
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Fig. 6 Diagram of collision angle
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Tab.4 Damage rate of area of monopile foundation

in different operating conditions

T B/t BB/ (mes™ D R/ C) mBRZEE/ %

1 1 000 2 90 1.57
2 3 000 2 90 7.04
3 5000 2 90 14. 70
4 5 000 1 90 1.92
5 5 000 3 90 34.18
6 5 000 2 66 9.89
7 5 000 2 42 4.05
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Fig.7 Time-history curves of tower displacement
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Damage and dynamic response analyses of offshore wind turbine
with monopile foundation subjected to ship impact

HAO Er-tong', LIU Ying-zhou’, LIU Chun-guang"'

( 1.Faculty of Infrastructure Engineering, Dalian University of Technology. Dalian 116024, China;

2.College of Civil Engineering and Architecture, Liaoning Technical University, Fuxin 123000, China )

Abstract: With the increase of the risk of offshore wind turbine stricken by a ship during the service
period, offshore wind turbine with monopile foundation impacted by a 5 000 t ship at 2 m « s ' is
numerically simulated by using LS-DYNA. Damage rate of area, describing the damage degree of
monopile foundation for offshore wind turbine, is proposed. The displacement and acceleration
response and shearing force of vulnerable point at tower are analyzed. The analytical results indicate
that the plastic collision is major part for ship-offshore wind turbine collision; damage rate of area can
reasonably reflect the damage degree of monopile foundation stricken by a ship with different masses,
velocities and collision angles, and there is a monogamy between damage rate of area and kinetic
energy of ship; the displacement response is enhanced with increase of tower height, but acceleration
response is reduced; the maximum shearing force at the top of tower is as large as that at the bottom.
Therefore, it is equally important to take safety measures to strengthen the top of tower as it is to the

bottom.

Key words: offshore wind turbine; monopile foundation; collision; damage rate of area; acceleration;

shearing force



