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Abstract: Nowadays, the durability of reinforced concrete (RC) elements affected by corrosion has
become a worldwide research topic, especially after some catastrophic failures that have involved
corroded structures and infrastructures. One of the main purposes related to durability reduction is
the evaluation of the maintenance of adequate safety and residual capacity throughout the life of
the structure. Generally, the corrosion deterioration induces cross-sectional area reduction and
degradation of mechanical properties of steel and concrete. Furthermore, referring to long-term
prediction, creep and shrinkage play a fundamental role on the overall response of RC structures.
For this reason, a nonlinear finite element approach, called PARC_CL 2.1 crack model, has been
used to investigate the behaviour of reinforced concrete elements characterized by corrosion of
reinforcements. The PARC_CL 2.1 model is a fixed crack model based on multi-layer shell elements,
developed at the University of Parma and implemented in a user subroutine UMAT for ABAQUS.
The paper focuses on the modelling description and the comparison between the results of the
analysis with the experimental data available in literature.

Keywords: corrosion; numerical crack model; time-dependent analysis; creep; shrinkage; reinforced
concrete.




