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Fragility Assessment of Offshore Wind Turbine by Ship Collision
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Abstract : Offshore wind turbines has to be proved against accidental events such as ship collision. In this study,
ship collision fragility analysis of offshore wind turbine is done. Dynamic collision analysis is accomplished by
considering soil foundation interaction and fluid structure interaction. Uncertainties due to ship weight and speed,
angle are also considered. By analyzing dynamic response of offshore wind turbine, fragility curves are obtained for
different damage levels. They can be used for restricting boat speed around the wind turbine and allowable size of
the boat for inspection and for other purposes. Results of the fragility, it was confirmed fragility of collision speed

of bulk ship of 30,000DWT and 850ton barge ship.

Keywords : offshore wind turbine, mono-pile type support structure, p-y curve, hydrodynamic added mass, ship

collision, collision fragility
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Fig. 1. Description of Offshore wind turbine model.
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Fig. 2. Blade, hub and nacelle model of offshore wind turbine.
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Table 1. Parameters of offshore wind turbine

Mass (ton) Height (m) Diameter (m) Thickness (m)

Hub 56.780 5.19 35 0.08
Nacelle 240.00 89.35 - 0.05
Blade 52.983 - - 0.08
0.0247
Tower 351.420 87.6 3.87~6.0 0.0351
Substructure  369.920 65.65 6.0 0.0351

Total 1,071.103 - - -
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Table 3. Material properties

Table 2. Dimension of collision ship models E (Pa) p (kg/m’) v
Ship Weight Length Width Depth  Fully Draft Blade 10.0x10° 348.1845 0.3
Bulk 30,000DWT 185m 27.5m 16.0m 11.12m Hub 2.1x10" 1850 03

Barge  850ton 100m 60m 6m 4m Nacelle 2.1x10" 1850 0.3

(a) 30,000DWT Bulk ship

Fig. 8. Collision ship models.
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Table 5. Median and Log-standard deviation of fragility curve
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Fig. 12. Comparison of collision energies for offshore wind turbine.
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