i+l

NRC Publications Archive
Archives des publications du CNRC

Evaluation of corrosion inhibiting systems used in reinforced concrete
Qian, S. Y.

This publication could be one of several versions: author’s original, accepted manuscript or the publisher’s version. /
La version de cette publication peut étre 'une des suivantes : la version prépublication de I'auteur, la version
acceptée du manuscrit ou la version de I'éditeur.

NRC Publications Record / Notice d'Archives des publications de CNRC:
https://nrc-publications.canada.ca/eng/view/object/?id=d327a0c3-1322-492e-8881-e7b119ec33ci

https://publications-cnrc.canada.ca/fra/voir/objet/?id=d327a0c3-1322-492e-8881-e7b119ec33c7

Access and use of this website and the material on it are subject to the Terms and Conditions set forth at

https://nrc-publications.canada.ca/eng/copyright
READ THESE TERMS AND CONDITIONS CAREFULLY BEFORE USING THIS WEBSITE.

L’acces a ce site Web et I'utilisation de son contenu sont assujettis aux conditions présentées dans le site
https://publications-cnrc.canada.ca/fra/droits
LISEZ CES CONDITIONS ATTENTIVEMENT AVANT D’UTILISER CE SITE WEB.

Questions? Contact the NRC Publications Archive team at
PublicationsArchive-ArchivesPublications@nrc-cnrc.gc.ca. If you wish to email the authors directly, please see the
first page of the publication for their contact information.

Vous avez des questions? Nous pouvons vous aider. Pour communiquer directement avec un auteur, consultez la

premiere page de la revue dans laquelle son article a été publié afin de trouver ses coordonnées. Si vous n’arrivez
pas a les repérer, communiquez avec nous a PublicationsArchive-ArchivesPublications@nrc-cnrc.gc.ca.

National Research  Conseil national de C dl*l
Council Canada recherches Canada ana, a,



Mational Ressarch  Conseil national
Coundl Canada de recherches Canada

NC-CN\C

Evaluation of corrosion inhibiting systems used in
reinforced concrete

Qian, S.

NRCC-46280

A version of this document is published in / Une version de ce document se trouve dan:
202" Meeting of the Electrochemical Society, Salt Lake City, Utah, Oct. 20-25, 2002, p. 1

www.nre.ca/irc/ircpubs

Instriute for Institut de
Research rec herche
inConstnuction en construction



http://www.nrc.ca/irc/ircpubs

Evaluation of Corrosion Inhibiting Systems Used in
Reinforced Concrete

Shiyuan Qian
Institute for Research in Construction
National Research Council Canada
Ottawa, Ontario, Canada K1A OR6

Corrosion of reinforcing steel bars in concrete is a serious
and significant problem. It costs tens of billions of dollars
for repairing the corrosion-induced damage on bridges
alone in USA (1). Corrosion inhibitors have been
considered as one of the most cost-effective solutions to
the reinforcement corrosion in concrete. They have been
increasingly used as concrete admixtures for new
structures and restorative applications for repairing
existing reinforced concrete during the last fifteen years.

There are many corrosion-inhibiting systems
commercially available (2) including rebar coatings,
concrete admixtures and coatings applied to the concrete
surface. Very little information is available on the
effectiveness of these corrosion-inhibiting systems in field
applications, especially on long-term performance.
Engineers and bridge owners have difficulty selecting
corrosion inhibiting systems that are more effective in the
long-term for new concrete structures and restorative
applications.

The effectiveness and performance of eight commercial
corrosion-inhibiting systems were evaluated. A group of
10 consecutive spans of barrier wall of a highway bridge
was selected as the test site for the application of the
corrosion inhibiting systems. Each system has been given
an arbitrary letter and a brief generic description as shown
in Table 1.

Corrosion potential, corrosion current and concrete
properties were measured on the 10 spans. The
comparison laboratory tests were carried out to evaluate
the effects of inhibiting admixtures on the carbon steel in
saturated Ca(OH), and simulated concrete pore solutions.
This study was performed by measuring the polarisation
resistance, Rp, on the carbon steel electrodes in solution
with an increase in the chloride concentration in the
presence of corrosion inhibiting admixtures.

The laboratory test of inhibiting admixtures in a saturated
Ca(OH), solution showed that inhibiting admixtures E
and H were very effective in delaying the chloride
induced corrosion and reducing the corrosion rate (Fig. 1).
The on-site measurements on the special ladders
embedded in the spans indicate that the high corrosion
activity had occurred in the locations with thinner
concrete cover. The inhibiting system H performed better
for inhibiting the reinforcing steel corrosion than all other
inhibiting systems as shown in Fig.2.

The tests of inhibiting admixtures in a simulated pore
solution containing 0.002 M Ca(OH), +0.45 M NaOH
+0.26M KOH (pH = 13.5) showed no inhibiting effect.
All tests failed at a concentration of 6% NaCl including
the control solution without corrosion inhibiting
admixture.

On-site corrosion measurements on the main spans show
that the overall corrosion rates were still in the low
category (<0.5 wA cm™) with regular thickness concrete

covers. The results indicate that more time is needed to
detect the significant corrosion activity and to evaluate the
long-term effectiveness of the inhibiting systems in the
main span.
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Table 1. Corrosion inhibiting systems tested

System Generic description
Control | Normal reinforcement and concrete
Epoxy | Epoxy-coated reinforcement
A Cement-based rebar & concrete coating
B Organic-based concrete admixture
C Organic/inorganic-based concrete admixture
D Cement-based rebar coating
E Organic-based concrete admixture
F Organic-based concrete admixture
G Organic-based concrete admixture & sealer
H Inorganic-based concrete admixture
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Fig. 1. Values of 1/R, measured on carbon steel in saturated
Ca(OH), solution with increased chloride content in the
presence of various inhibitors.
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Fig. 2 Corrosion current density measured on the rebar ladders
embedded in the barrier wall (concrete cover thickness:
13mm at bar 1 and 25mm at bar 2).



