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A Study on Frequency Domain Fatigue Damage Prediction Models
for Wide—Banded Bimodal Stress Range Spectra

Jun—Bum Park" T - Chan—hoe Kang'- Kyung—Su Kim'- Joonmo Choung' - Chang—Hyuk Yoo
Department of Naval Architecture and Ocean Engineering, Inha University, Korea'

Abstract

The offshore plants such as FPSO are subjected to combination loading of environmental conditions (swell, wave, wind and current),
Therefore the fatigue damage is occurred in the operation time because the units encounter the environmental phenomena and the

structural configurations are complicated, This paper is a research for frequency domain fatigue analysis of wide—band random loading
focused on accuracy of fatigue damage estimation regarding the proposed methods, We selected ideal bi-modal spectrum, And
comparison between time—domain fatigue analysis and frequency—domain fatigue analyses are conducted through the fatigue damage

ratio, Fatigue damage ratios according to Vanmarcke's bandwidth parameter are founded for wide—band, Considering safety, we
recommend that Jiao—Moan and Tovo—Benasciutti methods are optimal way at the fatigue design for wide—band response, But, it is
important that these methods based on frequency—domain unstably change the accuracy according to the material parameter of S—N
curve, This study will be background and guidance for the new frequency—domain fatigue analysis development in the future,

Keywords : Wide band(ZTHS), Narrow band(&CHH), Time domain(A|
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HSAS ol o =lA oo BB O AT AX Transformation)
oo 1= _I:EIEAH —rJ-Lf—r o O“ 7|LL J_L|7§ T O _I_O E POWerSpeCtra[ |
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= 7= 7E29 89 He| ALEHS| ol 2 HoirE
45 Ut ot MM 2 ==20Als st g4 7HX| Probabilit

- o= i
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A= EC, Fig. 1 Fatigue life estimation method
== = = A =
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4.4 Zhao—Baker HiH

Zhao and Baker (1992)i Dirlik (1985)1 SAIGEK[ZE 20|
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2 8E 2 OMPZB( )12 ARRSINCE (A (27) AF), 715
Xl wit a, b Al (28)-

(B0)o= BHIECL 9f Al (27)2 012
5t oH Iz AMEE O Al ()7 2

ab s b le*a (27)

Ao
1—a
w = 2 — (28)
1— \/lf(l—i-l)a b
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w — Yz = K, g (31)
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a 20|12 HME 24
b I 20IE EY 2
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= 295 UEUN £X 02 &84S AEE 2 Qi

4.5 Single—moment HiH
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4.6 Sakai—Okamura HitH

Sakai and Okamura (1995)= LF ¥HHF &
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Fig. 3 FDRws according to Vanmarcke bandwidth parameter
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