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ABSTRACT

ICCP systems encounter degradation of the backfill mortar caused by
acid formation at the anode. The acid produced reacts with the anode
backfill mortar, compromising the functioning of the cathodic protection
system. Rectifying the acidification issue typically involves replacing the
backfill mortar and, in some cases, even the anode when it is negatively
impacted by acid attack. This paper presents, for the first time, a
specialised sustainable cementitious matrix that exhibits Impressed
Current Cathodic Protection (ICCP), which is a widely utilised method
for safeguarding excellent acid resistance, intended for use as the
anode’s backfill material in ICCP systems. The proposed mortar
effectively mitigates the effects of acidification around the anode,

significantly enhancing the durability of the mortar and, consequently,
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the service life of bridges equipped with ICCP systems. The mechanical
and durability performance of the mortar in an acidic environment is
evaluated through various tests, including gravimetric analysis,
dimensional changes, diffusion depth, compressive strength, direct
tension, slant shear, impact resistance, and interface integrity
assessments. Additionally, scanning electron microscopy (SEM) and X-
ray diffraction (XRD) techniques are employed to investigate the
material’'s performance. Subsequently, the specialised mortar is applied
to cover Mixed Metal Oxide (MMOQ) activated titanium mesh anodes of
the ICCP system in a reinforced concrete bridge while its performance
IS continuously monitored. The results demonstrate that the proposed
mortar effectively eliminates acidification-reinforced concrete (RC)
structures, including bridges, in marine environments. However, certain
iIssues and improves the performance and longevity of ICCP systems in

harsh marine environments.
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