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Abstract

Fatigue life is an important consideration for the design of offshore structures in deep sea and
in hostile environments. In this paper, the effect of the bandwidth of random stresses on the fat-
igue life estimation of fixed offshore structures is investigated. The dynamic analysis is carried
out in the frequency domain by using the equivalent linearization technique. Fatigue damages
are calculated by two stress cycle counting methods; i.e., the narrow band method and thé wide
band method using rainflow counting technique. Example studies are carried out for two different
structures. Numerical results indicate that the wide band approach, which is more complex but
theoretically more appropriate, pridicts smaller values of fatigue damages compared with
those by the narrow band approach for all seastate conditions. Such trend becomes more appa-
rent for the cases of severe seastates where the bandwidth of random stresses becomes large.
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I 1. Seastate Statistics
(a) North Sea

H, (ft) To(sec) 7(%)
52.5 17.3 . 004
47.5 16.5 . 009
42.5 15.8 . 037
37.5 14.7 .22
32.5 13.6 .73
27.5 12.7 1.35
22.5 11.6 2. 65
17.5 10.3 6.0
12.5 9.1 21.0
.5 7.7 49.0
2.5 4.4 19.0
(b) Gulf of Mexico

H. (1) Ty(sec) | 7(%)
32. 25 13.2 . 002
22.25 11.8 . 028
12. 25 9.0 2,27
8. 25 7.6 4.38
6. 25 6.6 12. 83
4.25 5.6 28. 54
2. 25 4.5 51.95

Note : H,=Significant wave height
To=Dominant wave period
r=Qccurrence probability
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12| 3. Hot Spot Stress Time Histories at Joint
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E 2. Fatigue Life at Each Joint (Years)

Tower Tower | Tower ]
. Method

] oint Narrow Band| Wide Band Overall 4 |Narrow Band|{ Wide Band Overall 2
A 38.4 51.8 0.74 21.6 24. 6 0. 88
B 131.3 168. 4 0.78 141.3 160.5 0. 88
C 85.8 113. 4 0.76 241.5 276. 3 0.87
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3] 5. Mean Values of Fatigue Damage Correction
Factor 4 for m=4.38
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