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Omission Sensitivity Study on the Reliability Analysis
of Crack Growth Fatigue Life

by Tetsuya SASAKI*

Abstract; Fatigue crack propagation is a major factor that must be considered in the design and
life prediction of industrial machines and structures. However, one finds that much of fatigue
crack growth life data obtained using deterministic loadings in even tightly controlled laboratory
setting exhibit a large amount of variability, and in these cases, deterministic approaches do not
adequately evaluate crack growth fatigue life. Thus, the need to use probabilistic methods to
predict fatigue crack growth in structures becomes evident, and in recent years, considerable
attention has been given to the reliability -analysis of crack growth life. In order to conduct the
reliability analysis of crack growth fatigue life, the statistical properties of probabilistic factors
such as initial crack size, crack growth rate, critical crack size etc. are needed. It is not realistic,
however, to get so many statistical data because material tests often require so much time.

In this paper, omission sensitivity study is performed concerning probabilistic factors of ma-
terial which apper in the reliability analysis of crack growth fatigue life. The omission sensitivity
factors, proposed by Madsen, are formulted using the first order approximation technique. Com-
paring the approximated omission sensitivity factors with the accurate ones which are calculated
using the computer reliability analysis code, the adequacy of this approximation is confirmed.
The parametric studies on formulated omission sensitivity factors are also performed. It is shown
that the factor which should be mainly treated as the probabilistic variable is initial crack size.

Keywords; Structural reliability, Failure probability, Omission sensitivity factor, Reliability index,
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Table 1 Statistical properties of basic variables.
ERETR OIS
Variable Distribution type Mean C.O.V.
ac Normal 3.0x 107?m 0.0~0.1
ag Log Normal 3.0x103m 0.0~0.1

Co Log Normal 3.0x10"% 0.0~0.1
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Fig. 1 Comparison between accurate omission sensi-

tivity factors and approximated ones.
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Fig. 2 C.0.V. of a. vs. omission sensitivity factors.
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