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ABSTRACT

A damage estimation method for support structure of offshore wind turbine using modal parame-

ters is presented for effective structural health monitoring. Natural frequencies and mode shapes for a

support structure with monopile of an offshore wind turbine were calculated considering soil con-

dition and added mass. A neural network was learned based on training patterns generated by the

changes of natural frequency and mode shape due to various damages. Natural frequencies and mode

shapes for 10 prospective damage cases were input to the trained neural network for damage

estimation. The identified damage locations and severities agreed reasonably well with the accurate

damages. Multi-damage cases could also be successfully estimated. Enhancement of estimation result

using another parameters as input to neural network will be carried out by further study. Proposed

method could be applied to other type of support structure of offshore wind turbine for structural

health monitoring.
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Table 2 Section properties of support structure

. Mass per unit g 2
Location gt ki) Stiffness(N.m")
0.00000 9517.14 1037.13E9
0.27881 9517.14 1037.13E9
0.27882 4306.51 474.49E9
0.35094 4030.44 413.08E9
0.42306 3763.45 357.83E9
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0.71153 2786.13 190.06E9
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0.85576 2351.87 132.77E9
0.92788 2148.34 109.54E9
1.00000 1953.87 89.49E9
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Fig. 4 Soil profile
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Table 4 Damage cases

Case Damage severity(%)
0.000(location) 0.279(location)
1 - 5
2 - 10
3 - 20
4 - 30
5 20 -
6 30 -
7 10 5
8 10 20
9 20 30
10 30 20
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