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Agenda

• The New Force model

• Experimental data

• Exceedance probability distributions of the free surface 
elevation and force signal

• Average shape of measured inline forces

• Comparison to the New Force model 

• Conclusion
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The New Force model

f (Hz)

S J
S 
(m

2 s
)

,   [Lindgren (1976), Boccotti (1983),  Tromans (1991)]



DeRisk – De-risking of ULS wave loads on offshore wind turbine structures

The New Force model

f (Hz)

S J
S 
(m

2 s
)

f (Hz)
S F

 (m
2 s

)



DeRisk – De-risking of ULS wave loads on offshore wind turbine structures

The New Force model
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The New Force model – 2nd order 
contribution

F(1)+(2)=+F(1) +FM
(2)

Second order wave kinematics based on 
second order wave theory of Sharma and Dean 
(1981)
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Model tests
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[Goda et al. 1976]
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The average force shape
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The average force shape
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The average force shape
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Conclusion

For the considered sea states

• The probability distributions of the force peaks are function of F/(ρghR2), 
Hs/(gTp

2), h/(gTp
2) possible to estimate the probability distributions of the 

force peaks from stocastic variables of the sea states.

• The normalised force shapes are function of F/(ρghR2), h/(gTp
2), t/Ta.

• For moderate nonlinear waves The New Force model of second order predicts 
the shapes of well.

Planned future work

• To predict force shapes of more nonlinear waves, more advanced wave 
models should be used together with the New Force model.

• Include multidirectional waves in the analysis
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