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Stee! placgd irjto concrete dgvelops a ANDDR: Co s far o 2 mi:;::ging
passive oxide film due to the high pH of

the concrete. This passive film prevents
further corrosion.

The film may be disrupted by carbonation Flow
of the cement paste, which reduces the > NS el
pH, or through the ingress of chloride
ions into the concrete, from either deic-
ing salts or sea water.

Reduction

For uncoated plain steel (Figure A), when
the passive film on the steel is disrupt- CATHODE: 112 H,0 + 1/4 D;e ~ OH ( _Plain_

ed, corrosion initiates at the ANODE. At Qo cing
this location, iron ions form, releasing

electrons. The electrons flow through . 1

the steel bars to the CATHODE. At the Floure 8 M S‘a t:"' M

CATHODE, water and oxygen combine

with the electrons to form hydroxide. In AN s Far v o ‘I::l’:'!;m‘

order to balance the charges, the iron
ions and hydroxide flow through the
electrolyte or liquid in the concrete. The
iron ions react with oxygen to form cor
rosion products or rust, which crack the

Charge balance

concrete. 60-93% through electrofyte
Reduction

Where epoxy-coated steel is used in
the top mat only (Figure B), ANODES
can only form at breaks or holes in the
coating. Thus the total corrosion is sig-
nificant reduced and the concrete life

CATHODE: 1/2 ;0 + 1/ 0, + & — OH Plain
extended. Laboratory tests have dem- ke
onstrated 60-93 percent reduction in
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corrosion rates'. Figure C Salts
Where epoxy-coated steel is used in both . - v v
mats (Figure C), ANODES may form at ANODHE: Fo o Far » 2o ek e

breaks or holes in the coating; however,
CATHODE locations are also limited, re-
ducing the ability for electrons to flow.
Laboratory tests have demonstrated over
98 percent reduction in corrosion rates'

even when damage is present. 98+% i'.‘il?;f‘“ﬂ;ﬂf?w
l Reduction
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