Biot-Bazant Conference, June 1-3, 2021
Northwestern University, Evanston, IL

Effect of water transport on steel corrosion in the carbonated concrete
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Abstract:

Steel corrosion is one of the major degradation mechanisms of the reinforced concrete structures.
It is generally agreed that carbonation-induced corrosion is commonly found in the atmospheric
environment. Steel corrosion in carbonated concrete is closely related to water transport in
concrete. Previous studies performed corrosion rate measurements of steel wires in thin carbonated
mortar specimens that were equilibrated at given relative humidities and reported that corrosion
rate increases with water content '. Therefore, the conclusion has been drawn that water content
has the most pronounced effect on steel corrosion. However, it is still not clear how corrosion rate
changes with the dynamic water transport.

In this study, the steel potential and water transport were both monitored during water penetration
in the carbonated mortar. The corrosion rates of steel wire in the specimen before and after water
penetration experiment were estimated by the linear polarization resistance technique.
Experimental results showed that when water front reached the steel wire, the measured potential
started to decrease sharply. The corrosion rate changed from a very low value (<1 pm/year) before
water penetration to above 20 um/year when the potential reached a plateau. A 2D continuous
water transport model, developed based on Richards’ equation and water vapor sorption property
of the material, was used to simulate water transport 2. Simulation results showed the decrease of
potential has a good correlation with the increase of water content at the depth of steel wire. This
study demonstrates that the corrosion rate of steel in carbonated concrete is significantly affected
by the change of water content at the steel-concrete interface.
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