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A Study on Monitoring of Mitigation of Rail Corrosion
using Sacrificial Anode Cathodic Protection Method
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Abstract In this study, we proposed the sacrificial anode cathodic protection method as a countermeasure to
reduce the corrosion of railway rails under oceanic climatic conditions and proved the anticorrosive effect
experimentally. In addition, the proposed sacrificial anode cathodic protection method were tested on site to
examine long-term rail corrosion monitoring and field applicability for more than 26 months and to prove the
effectiveness of rail corrosion. As a result of monitoring the corrosion state using the cellophane tape method,
the appearance of the applied sections with sacrificial anode cathodic protection method was good at the present
time about 26 months after the field test laying, and no abnormalities and other abnormalities of the rail welded
section and the rail web were found. Hence, in places where no sacrificial anodes were installed, rust
progressed rapidly. In addition, the proper spacing of sacrificial anodes was found to form the most stable
corrosion coating at 1.0 ~ 1.5m. After about 26 months of monitoring, the installation of sacrificial anodes
could help stabilize the overall rail corrosion level, even if the spacing was somewhat wider.
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Figure 1. Photographs of tested section
and installation cases of long-term monitoring
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Figure 3. Inspection of corrosion state by cellophane tape method
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Table 1. Visual inspection for steel surface corrosion state

Evaluation of steel surface

Seore By rust color By rust density
3 Dark brown Dense rust distribution overall
2 Brown~Dark brown | Thick rust mixed dense rust
1 Red ~Brown Thin rust mixed thick rust
0 Yellow~Red Roughly rust distribution
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Table 2. Evaluation of corrosion state by cellophane tape

method
Score State Description Rust progress
Stable rust is formed. Texture : Uniform
3 Fine rust dispersed, dark brown Size : Small
color. Color : Dark brown
Rust is being stabilized. Proceed to
9 Slightly larger particles of rust 1 stable dust
present in fine rust particles, dark (No rust
brown color. dropping)
Ur.15table rgst layer is 'formlng. Proceed 1o
Slightly thin rust particles are
1 . . } | unstable dust
present in large particles, almost (Rust. dropping)
brown to reddish brown color. pping
Formation of
unstal?le rust 1S In progress. ' Mexture : Not-Uniform
Rust particles are coarse and easily .

0 Size : Large
peeled off, and a lot of red rust. Color * Reddish b
dark brown color(initial state of or S brown

unstable rust).
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Figure 4. Comparisons corrosion state by Al-anode installation
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