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ABSTRACT 

Chloride is the most commonly present contaminant which results in corrosion of rebars. 

Chloride can enter concrete from sea water, ground water or as an aerosol in the coastal areas. 

The attack is aggressive and results in wide spread damage. The mechanism of chloride 

diffusion in concrete has been studied by various researchers since many years and recent 

research is focused on accelerated testing methods which may not provide an accurate 

representation of the chloride diffusion process. The impact of chloride concentration on the 

experimentally determined effective diffusion coefficient has also not been studied in sufficient 

detail. The commonly adopted models used for calculation of effective chloride diffusion does 

not consider chloride concentration as a parameter that impacts the diffusion coefficient value. 

There is a need to study the process thoroughly and gain a better understanding of the 

fundamentals of chloride transport. This research focuses on developing a new methodology 

for the calculation of effective chloride diffusion coefficient in cement paste and 

mortar specimens. While the traditional models calculate effective chloride diffusion 

coefficient by incorporating many parameters, the calculation itself becomes tedious and the 

parameters to be estimated are difficult.  model has been developed 

by considering the parameters which have the most impact on diffusion coefficient 

while also being quantifiable with much ease. This ensures that the model is not 

intimidating and has improved applicability. A methodology has also been developed 

to obtain the required parameters in the least possible duration. 

The methodology developed reduces the time required for the test significantly without 

compromising on the accuracy of results. The major contributors to chloride 

diffusion coefficient: water to cement ratio, type of cation, duration of curing and exposure 

have been considered in the development of this methodology. The results show that the 

chloride diffusion coefficient in cement based porous media is a function of the chloride 

concentration at a given depth and also depends on material parameters such as curing 

duration and water to cement ratio. 
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