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ABSTRACT

Nuclear power plant structures may be exposed to aggressive environmental effects that may
cause their strength and stiffness to decrease over their service lives. Although the physics of these
damage mechanisms are reasonably well understood and quantitative evaluation of their effects on
time-dependent structural behavior is possible in some instances, such evaluations are generally
very difficult and remain novel. The assessment of existing RC containment in nuclear power
plants for continued service must provide quantitative evidence that they are able to withstand
future extreme loads during a service period with an acceptable level of reliability. Rational
methodologies to perform the reliability assessment can be developed from mechanistic models of
structural deterioration , using time-dependent structural reliability analysis to take earthquake
loading uncertainties into account.

The final goal of this study is to develop the reliability analysis of RC containment structures.
The cause of the degrading is first clarified and the reliability assessment has been conducted. By
introducing stochastic analysis based on random vibration theory, the reliability analysis which can
determine the failure probabilities has been established.
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Corresponding
Shape of degradation function|Degrading rate g(30) degradation
mechanism
Linear : g(t) = 1 - at 0.7, 0.8, 0.9 Corrosion
Parabolic : g(t) = 1 - at’ 0.7, 0.8, 09 Sulfate attack
Diffusion-controll
Square root : g(t) = 1 - aVvt 0.7, 0.8, 09 ed degradation
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