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ABSTRACT

The research presented in this paper briefly summarises findings from a project on impact of
cracks on reinforcement corrosion within the Norwegian Public Roads Administration’s R&D
program “Ferry-free coastal route E39”. A main part of the project was the collection of long-
term field data on the influence of cracks on chloride ingress and reinforcement corrosion.
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1. INTRODUCTION

Based on, among others, [1-4] we concluded in [5] that there is a need for detailed long-term data
and understanding of mechanisms governing corrosion propagation of steel reinforcement
embedded in cracked concrete. In the literature, there is consensus on the promoting influence of
concrete cracking on the initiation of reinforcement corrosion. However, corrosion propagation
in cracked concrete is not yet fully understood. Contradicting conclusions are reached based on
short- and long-term observations. Short-term investigations (up to a few years) indicate that
corrosion rates are enhanced by cracks and mainly depend on cover depth and concrete quality
rather than on crack width. The few undertaken long-term studies indicate that small cracks have
limited influence on corrosion propagation. However, we do at present not have sufficient
background for such a general statement.

2.  FIELD OBSERVATIONS

2.1 Ingress and self-healing

The impact of cracks on chloride ingress was found to depend on, among others, crack width,
exposure (road vs marine) and surface orientation [6]. Many of the observations may be explained
by the self-healing ability. Extended self-healing was observed in marine exposure, especially in
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the splash and submerged zones [7]. The mechanism of self-healing was independent of the
binders investigated [7]. Results from a long-term field test combining fatigue and cathodic
protection (CP) suggest a potential beneficial impact of temporary CP, limiting chloride ingress
and facilitating self-healing [8].

2.1 Reinforcement corrosion

The impact of cracks on corrosion was found to vary [6, 8, 9]. Among others, we observed a
strong impact of other potential defects on corrosion development. In 25 years old marine exposed
elements, severe corrosion was observed in connection with plastic spacers, whereas none or
negligible corrosion was observed in the vicinity of cracks [9]. Numerical simulations support the
hypothesis that the corrosion at the “weakest link” (here the severely exposed plastic spacers)
protects the steel in other areas including cracks.

Results of more than 5 years of continuous in situ monitoring of a cracked concrete element
exposed to splash and submerged conditions in Redby Havn Denmark [10], showed unexpected
behaviour: (i) Corrosion potentials indicating active corrosion were only observed after almost
two years of exposure. This is in strong contrast to many laboratory investigations that have
reported corrosion initiation in cracked concrete within days. (ii) Cycles of corrosion potentials
indicating depassivation and repassivation were observed with a duration of several years. The
varying state of corrosion underlines the importance of monitoring to understand the mechanisms
of corrosion initiation and propagation and ultimately the service life of structures.
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