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Motivation

Direct annual cost of corrosion in the US is about $300 Billion
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Estimated cost of corrosion (Koch et al. 2002)
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About $10 billion is needed each year to repair the
corrosion related damage in RC bridges.

Objective

To reduce corrosion-related deteriorations of RC bridges
by eliminating the brittleness of concrete cover.
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Route 438 overpass over the NYS Thruway, available at: https://riversonghousewright wordpress.com
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Source: “From Rome to Portland — The Story of Concrete”, available at: https://riversonghousewright wordpress.com

Spalling

Approach

* Replace only the brittle concrete cover with a precast cover
made by ductile concrete, known as Engineered
Cementitious Composite (ECC)

¢ Ductile ECC cover accommodates the expansion of rebars
during corrosion without formation of large cracks, thereby
preventing the penetration of chloride ions, water, and air

* Corrosion propagation period is prolonged, which

significantly increases the service life of the structure
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Conclusions

* Using ECC covers significantly reduces the rate of rebar
corrosion in type (B) and type (C) cylinders compared to
type (A).

* Using ECC only in the cover is sufficient for corrosion
mitigation in RC elements as the mass loss of rebars is
comparable in type (B) and type (C) cylinders.

* Precast ECC covers can be used as permanent formworks
to accelerate constructions and improve durability.

Future work
* Determining the time-to-corrosion initiation
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Electrochemical measurements
* Linear Polarization Resistance (LPR)
* Half-cell potential
* Macro-cell current
* Tafel test
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Titration analysis to determine [CI'] Determining chloride corrosion

threshold values and diffusion
coefficients
« Determining the bond between ECC layer and concrete using
slant shear and pull-out tests

* Developing analytical and numerical models to link the
corrosion initiation, corrosion propagation and evaluate the
service-life of the RC structure
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