Durability and Service Life Modelling and Design of Marine Structures

Farhad Nabavi'
I TECHNOCRETE Structural & Durability Consulting Engineers

< Premature deterioration of Reinforced Concrete (RC) structures exposed to the severe
environment has become a global problem with serious economic consequences,
environmental impact, and safety issues.

The durability of reinforced concrete structures has become an extremely significant task as
a quality factor of concrete due to its considerable effect on the service life of the structures,
and consequently maintenance and repair costs of structures.

This paper discusses the characteristics of the marine environment, and influential factors
shall be considered in durability and service life modelling and design. Chloride-induced
corrosion of steel reinforcement is the dominant factor of concrete structures. Factors
including Chloride Threshold Level (CTL), Surface Chloride Concentration (C;), and Chloride
Diffusion Coefficient (D) will be discussed in detail and associated with the investigation of
service life modelling. Service life modelling can be presented based on the condition of the
structure. If the corrosion of steel reinforcement has not been initiated, the modelling will be
based on the “Diffusion Process” and if the corrosion has been initiated, the service life will
be modelled according to the “Corrosion Process”. To present the models and how they can
be utilised, a case study including site investigation adopting Non-Destructive Testing will be
reviewed and service life will be modelled and predicted.>



