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The main cause of premature deterioration 
of reinforced concrete structures is the 
corrosion of steel bars, induced by chloride 
ions (for example in marine environment) 
or by carbonation. At the same time, 
environmental-induced degradations of 
concrete can also affect the structure, such 
as external sulphate attack leading to the 
formation of ettringite, inducing expansion 
inside the materials and finally degradation.

In this paper, concrete blocks, exposed to 
real environments, are studied and 
compared to laboratory experiments. In 
particular for these last ones, chloride 
ingress are studied for concretes and 
cement pastes or/and in presence of 
sulphate in chloride contact solution. The 
mixtures contain OPC alone or with SCM. 
SCMs are here pozzolanic materials (Fly 
Ash, silica fume, Metakaolin) or alkali-
activated materials such as ground 
granulated blast furnace slag (GGBS). 
Various aspects of the microstructure and 
of the pore structure are investigated, by 
using Mercury Intrusion Porosimetry and 
ICP-AES, XRD, TGA and 27Al NMR, in 
order to better understand the results 
obtained relatively to the apparent chloride 
diffusion coefficients and to the chloride 
binding for example in marine 
environment. 

Results show the difference between the 
various materials and their consequences 
on the ingress of aggressive agents. In 
addition, chloride ingress increases when 
sulphates are present in the contact solution 
for all cement materials tested. It appears 
that presence of sulphate decrease chloride 
binding, thus explaining the results.


