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A probabilistic approach considering uncertainties was employed to investigate the effects on the material characteristics
and strength of nuclear bio-logical shield concrete walls, when exposed to long-term radiation during the entire service life.
Time-dependent compressive and tensile strengths were estimated by conducting the neutron fluence analysis. For the
contaminated concrete, individual compressive and tensile failure probabilities can be possibly evaluated by not only
establishing limit-state function withthe predefined critical values but also performing Monte Carlo Simulation. Nuclear power
plant types similar to the Kori Unit 1, which was shut off permanently in 2017 after the 40-year operation, were herein
selected for an illustrative purpose. Consequently, the probability-based performance assessment and prediction of contaminated
concrete walls were well demonstrated.
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