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Cathodic Protection Behavior of Coastal Bridge Structure
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This measurement represents the effectiveness of sacrificial anode cathodic protection (SACP) system in a coastal
bridge structure. To verify the cathodic protection (CP) effect, the monitoring sensor (DMS-100) that could measure
potential, corrosion rate, current, concrete resistivity, and temperature was embedded. The measurement conducted
for three years after CP system was installed. Specifically, due to the fact that fresh water and sea water was
repeated in the bridge structure, this bridge structure presented special CP behavior. Measurement factors were
CP potential, CP current, concrete resistivity, and depolarization potential. In addition, visual inspection was also
carried out. As a result of current and depolarization measurement, CP system was well activated in most piers.
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CATHODIC PROTECTION BEHAVIOR OF COASTAL BRIDGE STRUCTURE WITH SACRIFICIAL ANODE CATHODIC PROTECTION SYSTEM
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61714, W = Weight of reacted metal

K = Constant

I = Current flow through wire

T = Flow time of current
9ol As WFsto] =2 e Axtetd v 2o
(2).

We e e . .« 0.85 o (.
SLALAR 88.27kg * 0.85 kog - @
oY 016954 ¢ 10.7——F

A - year

Table 1. Composition and mechanical properties of zinc anode

Composition (wt. %)

Lead 0.005 max
Iron 0.010 max
Cadmium 0.005 max
Copper 0.7 ~ 0.9
Zinc Balanced

Mechanical Properties

Ultimate Tensile Strength 152 ~ 200 MPa
Hardness (Rockwell 15T) 59 ~ 69
Ductility, Minimum 7.1 mm
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7] A,
W = Weight of zinc mesh =
1.6 Ib/ft*x11.3m”x 10.764ft*/m"=88.27kg
e = Zinc mesh efficiency = 90%
fu = Utilization factor = 85%
Ia = Required CP current output =
11.3 m*x15.0mA/m”=169.5mA=0.1695A

Cr = Consumption rate of zinc = 10.7 kg/A - year
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‘ Surface Treatment of damaged areas ‘
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‘ Connection of wire to rebar ‘
o
‘ Installation of zinc mesh and mould ‘
.t
‘ Insertion of conductive mortar ‘
o
‘ Connection between zinc mesh anode and rebar
Fig. 1. Flow chart of CP construction.
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Fig. 2. Concrete cover condition after 3 years of CP construction.
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Fig. 3. Piers’ arrangement of coastal bridge structure.
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Fig. 5. Current distribution of piers.
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Fig. 8. Depolarization Potential of piers (depending on sea and
land side).
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Fig. 9. Depolarization potential of piers (depending on atmo-
spheric or seawater conditions).
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