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Stiffness reliability analysis of stochastic structural
system based on cumulative damage
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Abstract: Based on the understanding of passive impact of crack induced by fatigue load on
ultimate stress and combining the relation of material strength with elastic modulus, the paper presents
the expression of residual elastic modulus with the form of cumulative damage and analyzes its digital
character. The reliability index is calculated by using advanced first order second moment reliability
method with the stochastic finite element method because the structures are stochastic, the significant
failure modes are identified by using the advanced branch and bound method, and the reliability of
structural system is evaluated by PNET method. A numerical example shows that the fatigue reliability
index of structural system can fulfil the demand of fatigue reliability in the design life, but the stiffness
reliability index of structural system descends with the increase of the service life, and the stiffness
reliability index fails to fulfil the demand of the design when the service life is over 11.08x10°.
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Fig. 2 Reliability index versus circle times
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