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Abstract: [Introduction] Offshre wind turbine support structure is under large stochastic loads within the whole design life, thus

fatigue design is an important subject. The Equivalent Fatigue Static Load Method (EFSLM) is widely used in calculating the

cumulative fatigue damage, while this method is questionable and is studied in this research. [ Method | After a short review of

EFSLM, its application scope was analysed theothetically. Based on NREL 5 MW wind turbine model and pseudo survey data, the

quasi-dynamic method and EFSLM were used in calculating the cumulative fatigue damamge of a joint. [ Result ] EFSLM is accurate

only if the 1* principle stress is linear proportion to loads. Numerical simulation results indicate that EFSLM over estimates the

cumulative fatigue damage. [ Conclusion | EFSLM over estimates the cumulative fatigue damage and the quasi-dynamic method is an

alternative method, while, the accuracy of which needs further studies.
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Fig. 2 The summation of two 1% principle stresses vs. the 1

principle stress of summation of 2 stress states
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Tab. 2 Cumulative fatigue damages by different methods

WiRES bk BT
22RO 95 ok (R AR R AL 5) 0.002 6
FLER Bl 13 0.002 1
4 #ig

1) Z5R0O0% 55 107 B B0 0 i S R AT A S
SN E L, T AL B AR e i N AR
A, FMILT AT RERST .

2) WSS T A5 R AN ) IR 55 RNk =2 1 4
BRI 57 faf AR BT T A S B . AE SRR L
% TR0 57 fr BT 5 A et SR TR 7 LAl ) ik
TR R .

3) T 2 AR R 55 4 RN N g B R g 55 4
() LA IR TG Ak ek 535, R SCF L BURITA FROT

IO 3 i R A PR EAIDCRC . S Ah, SRR 0TI
HR IR AR BRI B — 2P R

Bigt

VR I v [ RE DR B A 1) 7R A W L
FEBEA PR RIS AR SR

Bk

[1]  SANGID M D. The physics of fatigue crack initiation [J]. In-
ternational Journal of Fatigue, 2013(57) :58-72.

(2] BB, wvkFe. B (M) dbat. @ 5580 0,
1988.

[3] BEDEN S M, ABDULLAH S, ARIFFIN A K. Review of fa-
tigue crack propagation models for metallic components [J].
European Journal of Scientific Research,2009,28(3) : 364-397.

[4] CARPINTERI A. Handbook of fatigue crack propagation in
metallic structures [M]. London:Elsevier, 1994.

[5] MURA T. A theory of fatigue-crack initiation [M]. Springer
Netherlands : Fracture of Engineering Materials and Structures,
1991.

(6] BETER, M a23E. BORL B s T 201 A2 OUL ) 2 PG
(M. Jegt R AL, 1999.

(7] BRfEse. 955 5% (M1 s 46 BB K i At
2002.

[8] International Electrotechnical Commission. Wind turbines-part
3:design requirements for offshore wind turbines: IEC 61400—
3[s]. [S.n. :s. 1. ],2009

(9]  RZJe. #idedise IM]. JUat: A EH H L, 2001

[10]  E8L. EWHHAE AR 1] 1558, 2014,36(6) :
783-785.

[11] JONKMAN J, BUTTERFIELD S, MUSIAL W, et al. Defini-
tion of a 5 MW reference wind turbine for offshore system de-
velopment [R]. Golden, Colorado: National Renewable Ener-

gy Laboratory (NREL), 2009.

fEERA
=8 GEREES)
1981-, B WRMA AL B ED Lk
S G0 BUE. PR R
— ROFFEBEATIR A A B TG, %
7

“

B fiE IR LR A B B3 L AR (e-mail)
53181521 @qq. com,

1
3

(TR F4%)



