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* Wind speed PSD instead of synchronous wind series

 Modal truncation, M modes << N dofs
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1) Matrices in nodal basis — natural frequencies w and mode shapes @
2) Generalized matrices Sy, M, K and C — H(w) = (—w’M + iwC + K)
3) PSD matrix of modal amplitudes S, = HS yH"
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4) Modal amplitudes statistics o yn = / Sy mn(w)dw = / H,(w) St mn(w)H(w)dw

5) Combine modal statistics to obtain nodal statistics
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Variance of design quantities — extreme value distribution
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Covariances are not always negligible !



—xact computation of modal statistics :u
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i H(w) = (—w’M + iwC + K)
S / H, ()5 om0 (w0) e
e SHw) = B Syw)P (M x NN x NN x V)

|Sf,’m’n| ‘Hm‘ ‘Hn| ’Sq,mn’

A lot of integration points at which a big matrix is projected in the modal basis
TIME CONSUMING

Need fast and accurate estimations of variances and covariances
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Intuitive variance estimation by Davenport in 1961

Og,m :/ ‘Hm(w)ﬁ Sfm(w)dw ~ By, + R,
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* Generalization of B/R decomposition o4 .mn = Bymn + Rmn
* Mathematical explanation based on perturbation methods

 Validation of covariance estimations by (Gu, 2009) or (Denoél, 2009)
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Modal correlation coefficient

Og,mn ~ an + Rmn

Pq,mn =~ VBPfmn T YR Re[f@]
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Sackground coefficient :u

Pqgmn — VBPfmn + YR Re[Fe]
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Resonant coefficient :L'

Pa.mn = VBP f.amn + YR Re[T6)]
Re[I'0) vr Re|l'6]
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Pg,mn = VYBPfmn T VR Re[T'0]
Re[T'0]
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Resonant coefficient :L'
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R coefficient :Li

Pa.mn = VBP f.amn + YR Re[T6)]
TBPf,mn YR Re[fﬁ] Pamn
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Conclusions :L'
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Modal correlation coefficient
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Pqmn = YBPf,mn T VR Re[f@] b \/Sf mm(wm) Sf nn(wn)
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