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Summary

Surface cracks occur at weld joints of ship structures. The details of fatigue damage during ship
service are largely different from each other. There are many factors that affect the variability of
fatigue damage, main ones among which are, 1) occurrence sequence of stress, 2) occurrence
conditions of initial surface cracks. In the previous reports, the authors proposed a new fatigue
design method, which studied the effect of occurrence sequence of stress. The storm model and sailing
model were proposed to generate stress occurrence model. Establishment procedures for these two
models were shown when we couldn’t obtain enough information of an ocean.

In this report, the authors investigate the validity of the proposed procedure for the North Pacific
Ocean and the Indian Ocean, and obtain fatigue strength diagrams for these two areas. Also the
authors make a study of the inspection of fatigue damage in ship structural members.
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Table 1 Classification of sea state (the North Pacific

QOcean)

. . Relative probability

Maximum wave height Original storm | Estimated storm
5m (calm) 1991/2084 1986/2084

6m 42/2084 45/2084
7m 25/2084 16/2084
8m 12/2084 15/2084
9m 7/2084 14/2084
10m - 7/2084
11m 6/2084 -
15m 1/2084 1/2084

Table 2 Classification of sea state (the Indian Ocean)

. . Relative probability
Maximum wave height QOriginal storm | Estimated storm
2m (calm) 1406/1437 1348/1437
3m 7/1437 -
4m 12/1437 78/1437
5m 8/1437 10/1437
6m 3/1437 -
8m 1/1437 1/1437
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Fig.4 Crack growth curves (the North Pacific Ocean)

Table 3 Average life and variance (the North Pacific
Ocean)

Average life (year)|Variance
Original storm 9.28 2.21
Estimated storm 9.79 2.41

j l .g , wemuen () riginal storm
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- =
o N

Crack depth {mm)

o N A O o

0 5 10 15 20 25 30
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Fig.5 Crack growth curves (the Indian Ocean route)

Table 4 Average life and variance (the Indian Ocean )

Average life (year)| Variance
QOriginal storm 15.31 9.34
Estimated storm 15.39 7.08
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Fig.7 Surface crack growth behavior at weld toe
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Fatigue Crack Propagation Analysis (Crack Length vs. Crack Depth)
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Fig.8 Comparison of crack total length between

experiment and simulation

Fatigue Crack Propagation Analysis (Load Cycles vs. Crack Depth)
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Fig.9 Comparison of crack depth between experiment

and simulation
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