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Introduction

* Fatigue decreases energy production or in some cases
causes failure.

 Fatigue originates from the wind and waves.

In this work we examine the similarities among the :

* marginal moments

e correlation function

* seasonality

of the wind velocity and the wave height and period.




Data source

Data source: Poseidon system [1]

ype of data: wind and wave( height and
period) time series

Gauging station: Athos,
Latitude: 39.975
Longitude: 24.7294

First date: 25/5/2000
Last date: 12/3/2022

Amount of data: 53533 values
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Timeseries

Station of Athos, 22-year time series:
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Daily time period
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Tmo (s)
mean
st.dev.

skewness
kurtosis

Marginal moments

Wind speed (m/s)
mean 4.79
st.dev. 3.35
skewness 0.93
kurtosis 0.67

Hmo (m)
mean
st.dev.

skewness
kurtosis




Probability distribution function

Survival function [3]:

F(x):= P{x>x}=1-F(x), [3]
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Cross correlation

Climacogram [4]:
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Seasonality
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Wind speed(m/s)

5.64
5.82
4.89
4.03
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3.61
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5.37
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Wind loads equation

Yw: t

My = E'Dairvzrw ! CXW(aTW)AT * Nw:wind moment

* Pairm pwater/800 1 d
e V. relative wind

— 2
Yw = Epairv T™W * CYw(arw)AL * a,: relative wind

1 * A transverse proj area
Nw = —PairVer + Cyyy ()AL « A lateral project
2 e L:length off offsh onstruction

* C.,(arw): wind ac ation constant



Wave loads equation
+ F = %M@
F,. inertial fo

F(t)=F,(t) + Fp(t) M: mass that was moved away due to the cylinder
u: system’s velocity

o F(t): net force

e F (t): inertial force )
e Fy(t): drag force * Ip= EP@:DD

F: drag force

p: mass density of the fluid
C,: dimensionless coefficient
D: cylinder diameter

U: undistributed flow velocity
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Quick look at the equations

E[Xw] = [% PairV % rw * Cxw(@rw)Ar]= %E[pair]E[Ver] - E[Cxw(amy)]E[AT]

ar[V]=E[V?]
ar[X]=0%22>0

ar[VI=E[(V-m)’]=E[V*]-2E[V]E[m]+E[m]*= E[V?]- E[m]*2 0, E[V?] 2 E[m]?
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Conclusions

There are similarities among the marginal moments of the three parameters.

Relevant Hurst = 0.8 at the cross correlation process that indicates long term
dependence.

Similar seasonal behaviour.
Results are in line with literature.

Fatigue is related to the variability.

For heavy tailed distributions it is suggested to take into account the variability i.e.
the Climacogram.
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