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~\ The Multiple Timescale Spectral Analysis

method is able to divide CPU time by 100



MTSA = fast computation of response statistiCS enosi, 2015
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o Existence of small parameters
* Analytical approximations
e Controllable discrepancy

* \ order of integration by 1
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Main differences between wind and wave loadings
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Variance of the surge response of a 1-DOF structure

1st order response Sz, (w) = |Hi(w)]” Sy (w)
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Variance of the surge response of a 1-DOF structure

2nd order response Sz, (w) = 2 |Hs (wi,w — w1)|? Sy (w1) Sy (w — wr) dwy
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Variance of the surge response of a 1-DOF structure

Compromise between loss of accuracy and time saving

1st .+ 2nd order response 0:% — (7;%1 + U;%Q
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Skewness of the surge response of a 1-DOF structure
(wl,wg) = 3H1 (wl)Hl (wg)E(wl,wg) Su(wl)Su(wg)
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-DOF structure

f the surge response of a 1 ) S (w2)
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Bﬁéllz (wh wQ)

N

3 Hl (wl)Hl (CUQ)FQ(CUl, CUQ) Su(wl)Su(wg)

C' Sy(wr) Sy(ws)
W — (w1 —+ w2)2 -+ 22@(58 + fa)(wl + (.UQ)

2

10 % error but no time saving... yet !

[Denoél, 2011]

Bispectrum of response
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MTSA is a powerful tool :
- Meaningful analytical approximations
- Large reduction of CPU time

- Smalll loss of accuracy

Skewness of the surge response of a 1DOF structure is ongoing !
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