Investigation of carbonation behaviour on high volume GGBFS use in rigid road
pavement concrete
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The carbonation of concrete in structures causes deterioration and a reduction in service life.
When carbon dioxide (CO2) in the atmosphere reacts with cement hydration products, it
produces calcium carbonate, and the carbonation process commences in concrete. Carbonation
can increase the porosity and reduce the compressive strength in the carbonated zone of
concrete. Ground granulated blast furnace slag (GGBFS) is accepted as an environmentally
friendly solution in the replacement of cement in concrete to enhance the mechanical properties
and durability of pavement structures. Water/binder ratio, binder content and curing period of
the concrete, and CO2 concentration, temperature and relative humidity of the surrounding
environment, are significant factors that affect the carbonation rate in high-volume GGBFS
concrete. In this paper, the effect of cement replacement level by GGBFS and fly ash as
separate and combined binder additions for a change in relative humidity, temperature, and
curing age, on concrete carbonation behaviour will be investigated. Also, the relationship
between depth of carbonation, compressive strength, and carbonation rate for assessing the
effect of binder content on the outcome of carbonation behaviour is explored. In comparison
to OPC concrete, the carbonation of GGBFS concrete is comparable in behaviour when
subjected to 2% carbon dioxide accelerated conditions. It appears that the rate of carbonation
of concrete increases with the addition of GGBFS content, similar to increasing fly ash content.
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