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ABSTRACT ARTICLE INFO

The durability of reinforced concrete bridges can be compromised by Receive Date: 05 April 2024
environmental factors, with carbonation being a pivotal contributor to Revise Date: 30 June 2024
their degradation. Carbonation-induced corrosion, particularly in severe Accept Date: 24 July 2024
weather conditions, critically undermines the structural integrity of

bridges. This phenomenon, characterized by the reaction of atmospheric

, ) o . Keywords:
CO: with the alkaline components of concrete, precipitates a reduction in Concrete bridge
pH from above 13 to below 9, thereby compromising the protective layer Carbonation
encasing the steel reinforcement. Assessing the residual service life of Remaining useful life
such structures is essential for timely maintenance, reinforcement, or Data-oriented method
reconstruction. This study explores a hybrid approach to estimate the Bayesian network

remaining useful life of reinforced concrete bridges affected by
carbonation corrosion. We propose a novel predictive model utilizing
Bayesian networks, informed by the principles of failure physics and
structural reliability. An algorithm was developed to generate a database
for Bayesian network application, which also facilitated the establishment
of a correlation to ascertain the bridge's lifespan. The efficacy of the
proposed model was validated through a case study on an existing bridge,
demonstrating congruence with prior research and underscoring its
potential as a reliable predictive tool for infrastructure longevity.
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