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Chloride-induced corrosion at the rebar level by diffusion transportation in reinforced concrete structures located in

coastal areas is a primary concern that affects serviceability levels at an alarming rate, leading to a considerable reduction

of the lifespan, an increase in the overall maintenance cost and a higher waste generation of critical structures such as

bridges. Different approaches have been developed to cope with the problem; one of the most practical is the simulation

of chloride diffusion to evaluate the concentration of chloride at distinct depths of the concrete cover to predict the time

at which chloride exceeds a concentration threshold, thus indicating the initiation of corrosion. This research focuses on

simulating chloride ingress in reinforced concrete structures using the Collepardi diffusion model to evaluate the onset of

corrosion for suitable concrete covers. This work will examine structures in various regions of France under different

scenarios.

The research will consider an exposure class of XS3 along critical Representative Concentration Pathways (RCPs) 2.6, 4.5,

and 8.5 for depths of 25, 35, 45, and 55 mm of concrete cover. The primary objective is to investigate the corrosion

process of chloride ingress in concrete, taking into account the impact on three cement types: CEM-I, CEM-II, and CEM-III,

as well as prevention methods. The location of different cities affected the time of corrosion initiation due to other marine

conditions. Le Havre performed better in terms of resistance to corrosion for the considered scenarios, while Marseille had

the worst performance. CEM-I was identified as the worst-performing cement type for coastal areas in the study. At the

same time, CEM-III is the best-performing cement type and exhibits the highest corrosion resistance. To mitigate the risk

of corrosion and reduce the initiation time, suitable concrete covers were proposed for the cement types.
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