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Dynamic amplification
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Discrete method
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%5 = BRSOBUSHERBICHE L FEL DELEKES - Nk bRk 5
— WhHES, EHEGOHE.

;- Fatigue premium

Additional tonnage for fatigue requirements

Concluding remarks

Acknowledgement

References T L Te

—16 —




4.4 A.K, Williams and J. E, Rinne
Fatigue analysis of steel offshore structures
Proc. Inst. Civ. Eng. Part 1
Vol. 60, No. Nov., Page 635-654, 1976
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Introduction
Basic parameters
S - N curves (fatigue curves )
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1 ABBIERNS,
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135 BRI AR B, -
'S -H curves (stress range /wave height)
0 = aH + a,H? Ceedsedreienies i iaeeridabesiiesbreciecnnbennonnaneie (3)
LAY ARNS. '

Analysis .
Cumulative damage _
4D = dN/n C abdeses eaibeibisbesasines Veasisaisa Sissnissdenssassaserscsseans (4)
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Linear relatlonshlps of all parameters

<" More -general - ‘expreéssions
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Dynamic amplification factor

BEVORYIIEAE - FoaLEKEL, BoBEEENEOREY
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Rayleigh distribution
Wi > 5Bt Rayleigh A GMNERAITE 5, Tbb

p(H) = _?:g eI s rereres (8)
H

Damage integral using Rayleigh distribution
WEHB 227 b vdhb Dic Rayleigh 244 MOTHR UL 5 IcE AN RIT
MBTa3,

Spectral fatigue analysis
A7 bz ¥ —EEHB (half amplitude squared energy density
spectrum) & U T3 Pierson- Moskowitz XA E, ChEOHBEDF v b X
By P TCOBHIBTI R R bMRE D, EHE— 2 D4% Rayleigh 536 & e
LTHIRIinTE 3,

Comparison between deterministic and spectral methods
BERRICIOY, EFESRBMNBELESELULVBAICRRERDAES, R~
7 b VBRI b REIS VD, ThEERLLMKL, RERNHECRBEEORERD
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4.5 Paul H. Wirsching, Bernhard Stahl, and Kenneth G. Nolte
Probabilistic Fatigue Design for Ocean Structures
Proc. A.S.C.E, J. Struct. Div,
Vol. 103, No. 10, Page 2049-2062, 1977

4.6 P.H. Wirsching, B. Stahl, and K.G. Nolte
Probability -~ based Fatigue Deéign Algorithm for Offshore Structures
Conf, Prepr. A.S.C.E.
No. 2834, 1977
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Introduction

Fatigue model .
LT R Y D T T Y Yy PPy P G P ibesscsnnceiniae ( 1 )

L = EH :

LZiCL ; i, E; EHEROTRRAUVER, H; ¥

Fr(h) =1 ~exp( —(%— F) Weibull distribution — -eeessessemscineninns (2)

LI Fa ; BB ORKN

S == L, eereeecrcessiinncesiniiiieeiittet e tteean ettty e b abrbaeaestesaeesaesntens (3)

CCITS jIsh, C; BhRITic B} 2 REEH A Kb+ REAIZER L
N ST = K ceernisiesiitiiiieiiiitietiiiiietiieieisitniiiiiertisiieiiesietiostesestnsensnesinns (4) .

CZHCN I STHEHFMEEB C < DR LEK
KR O EHBRG DO, BB S, chdd 25T 2 EHEHPEsRC
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Application of fatigue model

General model

ib~&%mm%m%w&m;&@%®MK,ﬁ%mﬁmﬁmﬂﬁmﬁwéwmié
AB LS bOETERS 208D 5,

Fatigue damage in storms
Yifiid Rayleigh A EREL, HHNBREMOMKEEETL L, | DOREIC

L HRBBHIICL AL EARRTEBEN, ChEBAHOENTNTREN
TFREIWZBRICOVTMA 2L, BRRICK2BEMRE 2, ThREORLEN
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Poisson 53%i & (RE S NI, HIDOTVIgH, BMEEMRE S,
Uncertainties in design factors
ERFOEHIITYME BREZCHES L b U, #BRXicH 28—
LT B0 ZDEALUTORTF X OARREEH: 2, BRI CRR U e B E L Y,
TREN D,
Desién life, M cycles ; Fe = 005
Weibull parameter, 6 ; ¥ = 0.05
Hot spot stress parameter, €, and foice variability, E ;
Ver = 030, Ve =02, Ve= 02
Fatigue curve parameter K ; Vi = 2013
Palmgren - Miner failure level, 4 ; =017
Large variance problem
LEHEBOK & VBAORBERE, T TOEBILMERNG (lognormal
distribution ) CH 5 LDEED S LiTRD T3,
Example
Conclusion
Acknowledgement
Appendix I - Closed form fatigue damage expressions

Appendix I - Lognormal distribution formulas

Appendix I - References




47 P.W. Marshall
Problems in Long -life Fatigue Assessment for Fixed Offshore Structures
Conf, Prepr. A.S.C.E.
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Introduction

The problem
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S DEEICEBEh T3,
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HCOHSIcEE T 5000 Fig. 6
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da = f(4K)dN
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Materials and Fabrications Requirements for Offshore Constructions

Autumn Rev. Course Performance Offshore Struct.
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5k A O(mXem) 3,000 X 5,000
KB [ O (awXun) 1,000 x 2,000
iy 7.50
B % 2 E (m) 55,000
¥ £ B € o 7 SR et
# R B #%(m) 1,500
" % 2 F(mAg) 40,0
2RB #(nl/s) 70.0
B & - % (rpm) 1,250.0
= B Clor ) 50.0
P B K R #(m/s) 30.0
CoME n wm(%) 0.5 %L F
#3-2 HBY-—z2—-%k
KB O £ By - 2
4 7w E|+10D(+ 3D+ 1D0{- 1D|- 3D -12D
W55 4 7 | Iy dl 4 (Hz) 4 4 4 4 4 4
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#3-3

N X FRBII RS

B M E R

3217 gf/model

R M(bs) 40 Hz
20736 gf/cm
P S - bt U 4105 gffemX 4 K
’F/\'ih‘t 2138 gf/emX 2K
X ¥ F % 7:bé 1 QI
: ¥ = 0.02

#3 -4 BHBorH

, s 1f%:% A CE R % iR OB %
D: 4 70
( V (m/s) VIND No (M) | Se=NoD/V
NONE 6.45 16.13 13.15 0.204
1D 8.92 22.30 13.00 0.146
3D 6.38 15.95 - -
10 D 6.47 16.18 11.60 0.179
- 1D 6.44 16.10 9.50 0.148
- 3D 6.44 16.10 11.85 0.184
-12D - - - -
B o 3 DoOEBRAWRIZIAY
o - 12 DixkatH
o S5 HHY
V/ND : &KL Lr- RS N SO mEE K
Se L KIEAL Ui S AEEK No: SHB0 5B ERK
%3 -5 MRARKSAOREH B
i BRI (S =No DIV
;- mom A BR SBBYM (S =N+ D/V)
NONE 2.28 ~ 3.71 570 ~ 928 | 0197 ~ 0.209 0.204
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