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1   Introduction 

1.1   Background 

Reinforced concrete (RC) structures corrode as a result of the penetration of chloride as a 

result of the interaction between chemical and physical processes that are catalysed the conditions 

of the surrounding environmental conditions (Bastidas-Arteaga and Stewart 2016; Nguyen et al. 

2017; Saetta et al. 1993). There are two ways in which corrosion of steel in concrete can be 

generated; concentration cells can be as a result of the differences in the concentration of dissolved 

ions near steel, or when significant differences are present in surface properties of steel. Extended 

durations of corrosion in a section of an RC structure eventually leads to the development of cracks 

which cause the failure of the structure. 

Reinforced concrete structures can be found in major infrastructures of any country and 

maintaining them in safe and stable conditions is among the top objectives of the engineers 

designing them. Determining and controlling corrosion in these structures ensures that they can be 

used for a long time. When the damages are detected early, these structures are repaired, which is 

economically feasible compared to their replacement if they are beyond repair. For instance, about 

173,000 bridges in the US have reported cases of structural failure partly because of corrosion 

(Bhide 1999; Pritzl et al. 2014; Radlińska et al. 2014). I hope by the end of this research study I 

will have provided a better understanding to the corrosion of RC structures and identified different 

procedures that can be applied to limit the effects of corrosion. 

There have been experimental tests that have been conducted to determine corrosion-fatigue 

in reinforced concrete structures. A research conducted by Ahn and Reddy (2001) to analyse RC 

beams that had undergone chloride ingress and fatigue loading. Modelling the effect of both fatigue 

and corrosion is still a challenge, and Bastidas-Arteaga et al. (2009) suggested a corrosion-fatigue 
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model of RC structure, but their model used Fick’s Law which simulated the chloride-induced 

process which is not always the case in reality. Weather conditions influence chloride ingress, and 

my study aims at improving their model by considering the influence of high temperatures on 

chloride ingress while assessing the structural behaviour. 

 2   Objectives and Aims 

This project is focused on determining the effects that can be expected to the whole structure after 

it has experienced corrosion on the sections built with reinforced concrete and how to control them 

to avoid failure of the structure. 

2.1   Objectives  

The following are the objectives of the proposed project; 

i) To investigate how high temperatures, influence the rate of corrosion on RC structures to 

learn how to reduce it. 

ii) To examine the stability of a structure that has undergone corrosion and formulating 

methods to be applied for restoration purposes. 

iii) To determine the maximum acceptable corrosion level to help monitor the appearance of 

cracks on the structure. 

iv) To explore how corrosion affects RC structures negatively to formulate procedures to be 

used in controlling the corrosion. 

v) To determine how corrosion occurs on RC structures to determine which building practices 

can be adopted to prevent any corrosion.  
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2.2    Hypothesis 

The proposed hypothesis that will be tested in this study are stated as follows;  

H1: High temperatures increase the corrosion rate of reinforced concrete (RC) structures 

H2: Electric fields on the surface of concrete can be used to determine the sections that have 

undergone corrosion. 

H3: Glass fibre reinforcement polymer can be used to control corrosion in concrete beams. 

3   Research design 

A literature review will be conducted before performing the experiments to cover the research gaps 

from the previously done research studies. The literature will involve studies done in the last 15 

years.  In the search engine the following key terms will be keyed in to get the research data and 

relevant information; corrosion of steel reinforcement, corrosion fatigue, climate change, chloride 

ingress. Peer-reviewed studies and articles will be sourced from reputable sites and databases 

including EBSCOhost, Global civil engineering sites for professional institutions, Google Scholar, 

ScienceDirect, Conference publications and white papers, and civil engineering journals.   

3.1   Data Collection and Analysis Methods  

For the set objectives to be achieved, primary and secondary data will be used in the course 

of this research. The secondary data will be used in the formation of background information, 

needed by the researcher for developing a better project. Concrete potential and resistivity are 

useful properties in getting the corrosion probability. In the research, resistivity meter and 

corrosion analysing instrument will be used in measuring these properties. The resistivity meter is 

a portable equipment built with probes fixed on the surface of the concrete; it has a conductive gel 

between the surface and probes. The resistivity meter is capable of measuring the electrical 
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resistance of RC components. It can also be used to determine the probable rate of corrosion, and 

how it corresponds with resistivity values of concrete as shown on the table below. 

                              Table 1: resistivity values and the possible corrosion rate   

Resistivity level (Kilo-ohm / 

cm) 

Possible corrosion 

rate 

< 5 Very high 

5 to 10 High 

10 to 20 Moderate to low 

> 20 Insignificant 

 

Current flow is indicated by the potential difference between a concrete surface and steel, and this 

process produces an electric current. An electrode called Half-cell is used to make these 

measurements over the whole area and help determine sections that have experienced corrosion 

and those that haven’t. Table 2 summarises the rate of corrosion concerning the values of potential 

difference.  

                             Table 2: potential values and the possible corrosion rat 

Potential Value Possible Corrosion Rate 

</= 0.20 V 90% probability of no corrosion 

0.20 to -0.35 V Corrosion activity uncertain 

> 0.35 V 
more than 90% probability of 

corrosion 

 

The Ground Penetrative Radar (GPR) procedure will also be used. This is a non-destructive testing 

procedure used in the inspection of concrete structures and detect reinforcement corrosion. This 

proposed study assesses rebar corrosion with the help of GPR applied on a concrete slab embedded 

with rusted steel bars because of the capability of GPR method. 
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3.2   Reliability Issues 

The corroded concrete may crack and spall the concrete cover because of the splitting stresses, and 

this will affect the bond-slip between the steel bars providing concrete and the concrete. The 

common effect of this is that it leads to collapsing of the structure and thus variations in the bond 

properties must be taken into account when conducting the analysis.  

4    Work Plan  

Locate and identify structures that will be used to conduct the electrical experiments using 

the Half-cell and the Resistivity Meter. The locations of new structures will be deliberated on at 

the design phase, and ensure that the connections of the structure extend out of the concrete. For 

the present bridges, re-bars will be exposed to enable electrical connections. A hole is to be bored 

by drilling the concrete at the selected section(s) and an electric current will be induced on the pre-

stressed concrete using an electrical cable. The concrete surface is to be divided into a several grids 

and the corresponding potentials recorded as the reference electrode moves along the nodal point. 

The next procedure will involve collecting data from the GPR and concrete with C30 grade will 

be used in the experiment. The mix proportion will contain fine aggregate, crushed granite and 

Portland cement. The Gantt chart provided in the appendix below shows the milestones to be 

achieved and a potential timeline of completing this particular investigation. 
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Appendix 

Gantt chart for the research. 
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