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An Experimental Study on the Application of Cathodic Protection
By Applying Zn-Al Metal Spray to an RC Structure
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Abstract

Cathodic Protection has been introduced as a method of protecting metals under the ground or sea from corrosion.
Since 1970, it has been applied to reinforced concrete structures as a corrosion protection method. After 1990, it
became used around the world, and its usability has been well confirmed. But this method has some problems in
terms of construction and economy. To solve these problems, a Cathodic Protection Method using a highly-durable
metal spray was developed. First, the specimen was covered with anodic materials (Zn, Al) by using metal spray. The
corrosion protection performance was confirmed by measuring the corrosion current of the specimen. Through the
experiment, it is possible to confirm that the Cathodic Protection Method using a high metal spray provides effective
protection against corrosion to reinforced concrete structures.
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Figure 5. Cathodic protection standard of Instant-off test
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Table 3. Specimen categories
Specimens Cover depth ﬁigggg Quantity of CI”
N10 10cm - 1.2 kg/m®
MS10 10cm Metal spray 1.2 kg/m®
MS20 20cm Metal spray 1.2 kg/m®
MP20 20cm Metal plate 1.2 kg/m®
MS40-CO 40cm Metal spray 0 kg/m®
MS40-CH 40cm Metal spray 12 kg/m®
MS40-C2 40cm Metal spray 24 kg/m®

= Metal spray. Plate

ICovering depth(10.20.40mm)

Clion(0~24kg/im?)
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Figure 7. Specimen shape
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Table 4. Current density of corrosion cycles

N . 2
_ Cover Cathode  Quanty of C Current density of corrosion cycles(mA/m?)
Specimen depth i 3
(cm) materials (kg/m?) 1 2 3 4 5 6 7 8 9 10 11 12
N10 10 - 12 - - - - - - - .- -
MS10 10 Metal spray 1.2 3115 3161 2965 286.7 281.1 280.7 2994 3232 3012 2474 259.7 2809
MS20 20 Metal spray 1.2 2517 2558 2445 2264 2384 2646 2773 2848 2669 210.1 2324 2478
MP20 20 Metal plate 1.2 166.4 1751 2024 2356 2396 2445 2414 2352 2237 2158 2157 2151
MS40-C0 40 Metal spray 0 169.5 1751 1994 2356 2137 1985 1875 1832 199.6 2234 2224 2254
MS40-CH 40 Metal spray 1.2 2095 2105 2129 2247 2198 210.7 2062 1954 204.1 2394 2386 2354
MS40-C2 40 Metal spray 24 1995 201.3 2195 2395 2449 2662 2687 2707 2735 2786 2914 3054
Table 5. Half-cell potential at 6 cycles
Spesimen S(e);)/tehr Cathode  Quaniy of OT Half-cell potential (mV) measurement time (s)
(cm) materials (kg/ m’) 20 40 60 80 100 120 140 160 180 200 220 240
MS10 10 Metal spray 1.2 -506.9 -468.2 -522.2 -359.1 -527.7 -385.4 -4155 -221.1 -351.4 -122.1 -2925 -125.3
MS20 20 Metal spray 1.2 -379.6 -253.9 -209.2 -218.7 -256.9 -188.8 -238.4 -171.6 -137.6 -2148 -166.1 -37.3
MS40-C0O 40 Metal spray 0 -412.9 -356.3 -349.9 -208.8 -370.2 -293.7 -269.1 -154.9 1777 -542 -168.3 -43.4
MS40-C1 40 Metal spray 1.2 -391.8 -212.6 -3285 -261.4 -389.3 -164.7 -136.9 -201.5 -988 -37.2 -1625 -222
MS40-C2 40 Metal spray 24 -382.9 -316.3 -299.9 -268.8 -340.2 -323.7 -219.1 -134.9 -166.7 -69.4 -159.3 -414
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Figure 12. Current density according to moisture and dry
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Figure 13. Current density according to moisture and dry
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