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Maintenance of reinforced concrete (RC) structures is essential for our safety and development of society.
Corrosion deterioration of RC reduces their performance, and cathodic protection (CP) is widely used to inhibit
corrosion by supplying current to rebars. For existing structures, it is necessary to remove factors preventing
the CP current such as rust on the rebar surface, concrete cracks, etc., in advance of applying CP (Pretreatment).
While section repair is the reliable pretreatment method for corrosion-induced cracks, there is a possibility of
simplifying the pretreatment. Furthermore, appropriate ways of separating the CP circuit depending on
corrosion degrees and pretreatment conditions of RC sections (Circuit Separation) should be considered to avoid
excessive bias of current distribution.

The objectives of this thesis are to propose streamlined pretreatments based on an evaluation of the corrosion
inhibition effect of CP depending on the pretreatment, and to propose appropriate circuit separation based on
an investigation of the current distribution in a CP circuit including RC sections at different corrosion degrees
and pretreatment conditions.

This paper consists of five chapters. Chapter 1 describes the background, purpose, and organization of this
thesis. Chapter 2 introduces previous researches and shows the positioning of this thesis. For the evaluation of
the corrosion inhibition effect depending on the pretreatment in Chapter 3, two current supplying tests were
conducted using specimens with corrosion-induced cracks, comparing simplified section repair, crack injection
repair, and no pretreatment. The results show that the crack injection repair after a pre-injection of water or
calcium nitrite solution provides the corrosion inhibition effect. For the investigation of the current distribution
in Chapter 4, four mortar specimens at different corrosion stages—sound, mildly corroded, cracked, and
severely cracked—were connected in parallel to simulate a CP circuit. The relationship between the corrosion
degree of the specimen and the current distribution is considered, and appropriate circuit separation is proposed.
Finally, Chapter 5 provides an overview of each chapter and proposes the streamlined pretreatment and
appropriate circuit separation as the conclusion with future challenges.
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