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Main durability problem of concrete structures:
reinforcement corrosion

Difficult to obtain durable concrete repair by traditional method
(i.e. patch repair) due to incipient anode effects and difficulties
in identifying all chloride contaminated concrete



Galvanic Cathodic Protection (GCP) as repair method

— Galvanic anode Zn = Zn?t + 2e"
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Desigh of a GCP system with discrete anodes

Required amount of zinc

ﬂ Determined by

© Reinforcement density

© Estimated galvanic current
during intended service life

4

Determines type of
anode to be used
(i.e. mass of zinc core)

Throwing power of the anode

ﬂ Influenced by

© Reinforcement density
© Concrete resistance

© Corrosion activity

S

Determines maximum spacing
between anodes = amount of

anodes to be installed




Throwing power (TP) of discrete galvanic anodes

© Method for determination

of throwing power (TP)

© Effect of chloride content
| in concrete on TP

v o © Influence of environmental
| conditions on TP




Concrete specimens
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4 concrete mixes with different
amount of mixed-in chlorides

©® 0 m% NaCl / cement mass

|_steel reinforcement

©® 0,5 m% NaCl / cement mass

©® 1 m% NaCl / cement mass

©® 2 m% NaCl / cement mass



Determination of throwing power

THROWING POWER = distance from anode where
100 mV depolarization in 24 hours is obtained

24-hour depolarization is determined by means of
potential mappings with an external Cu/CuSO, electrode
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Example result of potential mappings

‘ON’ potential ‘4h OFF’ potential ‘24h OFF’ potential
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Potential values in mV vs Cu/CuSO,

Depolarization Color code
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Example of depolarization results

(@) 0 m% NaCl () 1 m% NacCl
24h depolarization 4h depolarization 24h depolarization

94 87
81
89 82 83

(b) 0.5 m% NaCl (d) 2 M% NaCl
4h depolarization 24nh depolarization 4h depolarization 24h depolarization

Depolarization is lower when chloride
content in the concrete is higher

4h depolarization

94 89 80

80 98 81 82 96 88



24h depolarization vs. distance from anode
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Throwing power (TP) of discrete galvanic anodes

© Potential mappings around discrete anodes during
depolarization allows a detailed determination of TP

© Throwing power decreases with increasing chloride content,
making the technique more suitable/economical for corrosion
prevention than for stopping ongoing corrosion at high

chloride concentrations
© Throwing power varies with environmental conditions
within a range of:
e 20-33cm (no chlorides in concrete mix)
e 8.5-24cm (2 m% NaCl by cement mass added)

* TPis highest in periods with rainfall, high RH (> 80%) and
low temperature (< 15°C)
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