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Fatigue Assessment Method considering an Effect of Mean Stress

by Norio Yamamoto Kazuyoshi Matsuoka

Summary

When fatigue strength of welded joint is evaluated, it has been assumed that the influence of a
structural mean stress on fatigue strength is small as the influence can be neglected due to the
existence of welding residual stress. However, the experiences of fatigue damages show that the
fatigue strength was affected by the structural mean stress.

The influence of structural mean stress on fatigue strength can be evaluated by considering the
change in welding residual stress by the shakedown. In this paper, the fatigue assessment method
to evaluate the influence of structural mean stress on fatigue strength in design stage is proposed by
considering the long-term statistical characteristic of variable stress.

It was confirmed that the tendency of occurred fatigue damages could be explained by applying this
method. It was also confirmed that the fatigue assessment could be made effectively based on the
design S-N curve which has been used widely by applying this method.
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Fig.1 Design S-N Curves (mean line)
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Fig.2 Modified S-N Curves (mean line)

H1Cleq) &8 LTV 2 O MYEHFREE G 1 OB 2 R
WEES-NAX TH 2D, DEDleqz il d 2 & WE#H
FREIGIRCEN G EN DB N TR, RIS & L
THE L7z 350MPa L LT, (KWK SI#iBH Tl
R=0 OREE LV & REVELISIPREBIZ R > TN D Z
ENEEEND, FHTICIENfleg) & LT, SR216 ®
AR R A B L TRt V) 7 A e Ui i B R
ZXF DV R LTV D5, FRUF2 #7655
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Table 1 List of Assessed SHVLCCs

Ship | Built | Age | T.Bhd. | T.Ring

1-A 1973 18.9 -

1-B 1976 14.4 C

1-C 1974 16.8 C

1-D 1972 18.4 C C
1-E 1972 19.2 C C
1-F 1973 16.8 C -
1-G 1974 17.7 --

1-H 1974 17.1 C

1-1 1975 15.8 C

2-A 1986 3.8 C C
2-B 1987 2.7 C

2-C 1987 2.9 -

2-D 1985 4.8 C C
2-E 1986 4.7 -

2-F 1989 1.7 C

2-G 1988 2.5 C C
2-H 1989 1.8 - -
2-1 1988 2.3 - C
2-J 1986 3.8 C --
2-K 1987 3.0 C

2-L 1986 4.4 C
2-M 1989 1.8 C
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2N 1985 43 C
2-0 1989 15
2-P 1984 59
2-Q 1988 22 C
2R 1986 39 C
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2-T 1936 7.0
2-U 1989 1.8
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2-W 1987 37 C
2-X 1990 2.1 C
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(1) Not Considering the Effect of Mean Stress

(2) Considering the Effect of Mean Stress

Fig.7 Assessed Cumulative Fatigue Damages
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Table 2. Estimation of Fatigue Life

Effect of Mean Stress UK-HSE

not account| account D curve
mean 1.85 1.05 1.00
std.dev. 0.62 0.35 0.31
97% 0.70 0.40 0.42
cov(%) 33.80 33.90 30.96

Likelihood 65.49 76.24
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