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Abstract:

Although extensive research on reinforcement corrosion in concrete has been undertaken, the whole life behaviour of corrosion affected structures has not yet been investigated. Corrosion in concrete structures is a process at different stages of which the structural effect (damage) is different. It is the effect of corrosion on structures that demands attention. Whole life behaviour assessment of corrosion affected structures is important for decision-making with respect to inspection, repair, strengthening, replacement and demolition of corrosion affected structures. There is a clear need, from both the field of research in reinforcement corrosion in concrete structures and industrial demand, that a holistic method be developed to assess the effect of the whole corrosion process on structural behaviour so that the remaining safe life of corroded reinforced concrete structures can be predicted. Accurate prediction of service life of corrosion affected structures can assist asset managers to achieve a cost-effective strategy in the management of these structures.

The intention of this paper is to embody the concept of whole life behaviour assessment in corrosion affected structures using reliability approach. In the paper, a performance-based model of whole life cycles for corrosion-affected concrete structures is proposed, including initiation of corrosion, corrosion-induced concrete cracking, delamination, excessive deflection of the structure and the final reduction of structural strength. A merit of the proposed model is that the life cycles are derived from data representing reinforced concrete structures in real service conditions. The focus of the paper is to develop a reliability method to predict the probability of attaining each life cycle. This method can equip structural engineers and asset managers with confidence in decision-making with regard to the maintenance and repairs of corroded reinforced concrete structures. The main difference of the method proposed in the paper to previous methods is that the former employs criteria directly related to structural behaviour and used by structural engineers, such as the serviceability and strength limit states; whereas the latter use criteria not directly related to structural behaviour, such as, corrosion rate, to indicate service life. 
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