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The deterioration mechanism of the petrolatum lining system which is a popular corrosion prevention method for
marine steel structures was investigated. The deterioration mechanism of the petrolatum material (henceforth referred
to as “anticorrosion material” ) and fiber-reinforced plastic (FRP) protective cover material (henceforth referred to as

“FRP” ) was investigated. Additionally, since the objective of the petrolatum lining system is the prevention of the
corrosion of steel materials, the effect of the deterioration of the anticorrosion material and FRP on the corrosion of
stee]l materials was also investigated. Furthermore, the drawbacks of visual examination, which is the primary
maintenance method currently used, were analyzed and a new facile and less time-consuming maintenance method
was proposed.

The findings from this study are summarized below.

The anticorrosion material deteriorated mainly by oxidative degradation. The deterioration proceeded as the
exposure time under practical environment increased. It was found that the temperature affected the
deterioration significantly. The deterioration occurred readily in the splash zone, which is susceptible to the
effect of direct sunlight in a practical environment. It was also revealed that the deterioration of the
anticorrosion material supplied moisture to the surface of steel materials, because the deterioration material
produced hydrophilic carbonyl groups.

The relationship between the degradation of the anticorrosion material and the corrosion of steel materials
in practical environment was elucidated implementing the defect rate measurement and electrochemical
measurement. Especially in splash zone, the anticorrosion material was affected by temperature and flowed
downward, resulting in physical defects in the anticorrosion material originating from the stitches of
nonwoven fabrics. It was found that the corrosion occurs when the corrosion factors, such as moisture
originating from ocean waves and oxygen in the air, reach the surface of steel materials originating from the
defective portion in the anticorrosion material.

It was revealed that the deterioration of FRP of was mainly due to the oxidation and hydrolysis of the
polyester resin. The deterioration was influenced more by hydrolysis than by oxidation, and the water-assisted
deterioration of FRP influenced its mechanical strength more than the temperature-assisted deterioration.
Additionally, the effect of ultraviolet light on the strength of the FRP material used in this study was smaller
than on the typical FRP.




Ay

P

(4) It was revealed that the reduction in the mechanical strength of FRP is due to the gradual progress of the
deterioration from the surface toward the inside, and the reduction in the strength was more remarkable for
bending than for tensile. It was also found that there was no clear relationship between the degree of color
tone change (as observed by visual examination) and the mechanical strength.

(5) It was found that the deterioration of the lining, which leads to the corrosion of the steel materials, tends to
influence the splash zone. Therefore, it is desirable to carry out the investigation of the deterioration
mechanism of the anticorrosion material and the surface of steel materials in the splash zone. If the structure
in the splash zone is robust, the structure in the tidal zone and in the seawater is also likely to be robust.
Although the surface of FRP has a tendency to deteriorate and its mechanical strength decreases according to
the length of exposure, the chances of its deterioration affecting the corrosion of steel materials are negligible
in the absence of any abnormality such as damage or separation.

(6) New evaluation method based on the defect rate allowing easy and earlier evaluation was proposed. It was
also proposed that the collection position of the anticorrosion material to be used for the defect rate
measurements be located at the splash zone and the threshold value of the defect rate to be measured shall be

0.2%.




