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Where chloride ion concentrations are high in coastal environments or in groundwater, chloride
diffusion modelling is often used to assess reinforced concrete structures in durability design.
Model results are often used to link concrete quality, cover and a structures design service
life. For this, Fick's second law of diffusion is used and input parameters for these models
include surface chloride concentrations, the influence of binder types covering cements and
supplementary cementitious materials, and ageing factors to model the change in chloride
diffusion coefficients with time. Further, threshold chloride ion concentrations for steel
depassivation in concrete are used to estimate design lives. All of these input parameters are
known to vary in practice, some of these significantly.

Results from a recent study are presented that considered 240 concrete samples having varying
binders and water:binder rations that were exposed to chloride ions and tested for chloride ion
contentration with depth . The data were analysed and determining chloride diffusion
coefficients were determined using Ficks 2nd Law. A separate analysis was carried out on the
same data using a simple 2nd order polynomial function to characterise chloride diffusion into
concrete. Statistical analyses showed that the simple 2nd order polynomial function predicted
chloride diffusion equally well when compared with Fick's second law. Use of the polynomial
function showed that some of the errors inherent with input parameters required to conduct
chloride diffusion modelling could be potentially overcome, meaning that its application in
design and construction on projects might be made simpler.



