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Abstract

In order to consider the concept of the ‘fitness for purpose’ in fatigue design of offshore
structure, fracture mechanics is applied to evaluate initial or weld defects.

Cenerally, linear elastic fracture mechanics has been applied to estimate initial fatigue crack
propagation rate as well as long fatigue crack propagation rate. But, initial fatigue crack
propagation rate in elasto-plastic notch field may not be characterized by application of stress
intensity factor range 4 K, because plastic effect due to stress concentration of notch may
contribute to initial crack propagation. Therefore, to introduce the plastic effect into fatigue
crack driving force, in this studty, the evaluating method of J-integral range 4], was developed
for initial fatigue cracks in elasto-plastic notch field. The interpolation function for J-integral
by Willson was modified for application to notch field. In calculation of 4/ obtained from the
modified J-integral, stress gradient and crack closure behavior in the notch field were
considered.

The initial crack propagation rates in the notch fields of mild steels and high tensile strength
steels were correlated to 4/. As the result, it was cleared that the present 4 J is applicable to
characterize the fatigue crack propagation rates in both the elastic and elasto-plastic notch
fields.
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Table 1 Material constants for crack propagation
R C m AK,n
ECCS Real condition Obtained value Obtained value Obtained value
DnV No designation 4,9%x10712 3.1 0
BV 0.7 Obtained value Obtained value Obtained value
WES® No designation 5,9%x10°13 4 0
Unit © m/cycle, MPaym
Table 2 Cyclic and monotonic material constants
E(GPa) ovs (MPa) n oy (MPa) w
5541 205.8 305 - 205 0.25
HTR80 205, 8 676 0.1 480 0,167
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