Durability of Steel Reinforced Concrete Pipe in Below Ground Conditions
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The long term performance of in-service reinforced concrete pipes (RCP) of various ages and
exposure conditions have been investigated. The focus of the investigation was to evaluate the
degree of steel reinforcement corrosion in below ground conditions which include salt water
(tidal) exposure and freshwater (stormwater) pipes.

Analysis of cores extracted from long term salt water exposed pipes show that most of the
reinforcement had very little or no corrosion despite the total chloride content at the steel
surfaces all being significantly higher than the ACI and RILEM recommended chloride
thresholds. With the exception of the area with 10mm cover to the internal pipe surface which
showed significant corrosion through the whole bar, corrosion was only observed on the bar
surface facing the inside surface of the pipes. Steel reinforcement at 10mm cover to the soil
side (external surface) of the pipe showed negligible corrosion.

Analysis of cores extracted from stormwater exposed pipes indicates that the degree of
carbonation varies significantly depending on the position of the pipe. Cores extracted from
the bottom and sides of the pipes had low carbonation depths and very low/no reinforcement
corrosion in both the internal and external pipe areas. Cores extracted from the top of the pipes
displayed somewhat typical carbonation depths and typical corrosion in the areas on the
internal pipe surfaces; the external surface (soil facing) areas of the same cores displayed low
carbonation depths and very low/no corrosion.



