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Risk Assessment of Offshore Wind Turbine Support Structures
Considering Scouring
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Abstract : The risk of offshore wind turbine support structures by scour has been proposed. The proposed utilize
probabilities of scour depths and fragilities according to scour depth and a modification of a seismic risk analysis
method. The probability distribution of scour depth was calculated using a equation which is suitable to consider
marine environmental conditions such as significant wave height, significant period, and current velocity, and
dynamic analysis was performed on an offshore wind turbine equipped with an suction bucket to find fragility.
Then, the risk of offshore wind turbine support structure considering scour can be found by integrating the scour
probability and the fragility.

Keywords : offshore wind turbine (OWT), suction bucket, scour, scouring fragility, scour risk
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Fig. 2. Modeling of analysis target.
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Table 1. Dimensions of offshore wind Turbine

Capacity 3 MW
Rated wind speed 10 m/sec
Hub height 77 m
Rotor diameter 114 m
Tower weight 155.8 ton
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Table 2. Geotechnical design constant
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Layer Depth Unit we}ight Modulus of Internal friction Undrained shezar Poisson’s

(m) (tf/m”) deformation (kPa) angle (°) strength (tf/m°) ratio
Upper sand 0.0~2.5 1.9 21,000 23.5 - 0.491
Upper clay 2.5~8.3 1.8 25,000 - 7.08 0.491
Lower sand 8.3~10.7 1.9 41,700 353 - 0.487
Lower clay 10.7~15.7 1.8 43,000 - 7.08 0.488
Weathered soil 15.7~21.2 1.8 74,000 30 - 0.482
Weathered rock 21.2~ 2.0 76,000 32 - 0.450
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Table 3. Median and log-standard deviation
Small Moderate Considerable Severe
Median (m) 2.55 4.07 5.88
Log-Std. (m) 0.05 0.05 0.05
Table 4. Result of scouring risk and reliability index
Small Moderate Considerable Severe
Souring risk (%) 5.71e-34 4.94e-18 4.58e-13 2.79¢-7
Reliability index 12.09 8.58 7.14 5.07
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