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ABSTRACT: 

  
This report contains a summery of results from literature reviews, inspections and two MSc thesis to 
investigate the effect of pH, chlorides, sulphate and oxygen on corrosion of tensile wires inside ducts in 
concrete bridges.  
 
The following observations were done in the experimental work: 
 

1. pH, chloride and sulphate are important environmental parameters for corrosion on tensile wires inside 
a duct. 

2. A change of pH from 12.5/13 to <11, resulted in strong increase in corrosion on the wires. 
3. Test in electrolytes simulating fluids inside a duct and exposed in contact with air, will react with the 

atmosphere and reduce the pH below 11. 
4. The effect of oxygen on corrosion is not thourougly examined and no clear conclusion can be drawn. 
5. The possible effect of galvanic corrosion between wires without concrete and with concrete coverage 

needs to be furher investigated.   
 

The conclusion from the work is summarised in Chapter 3 and proposal for further work in Chapter 4.  
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1 WORK PERFORMED BEFORE START-UP OF THE HERØY FOU 

PROJECT1-2,4 
This report contains a summery of the work performed in WP2.A4.  More details are given in the reports1-5. 
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2 SUMMERY OF OUTCOME FROM MSc PROJECTS 
2.1 MSc student Bettina Horn Myhre3 
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2.2 MSc Student Christopher Andresen Bjerk5 
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2.2.1 Results from inspection on Herøysund Bridge3, 5 
 

 
 

 
 

 
 



 
 Department for Mechanical and Industrial Engineering Date: 02.01.2025 

Client: Nordland Fylkeskommune and Statens Vegvesen Rev.: 01 

Title: Herøy FOU – WP2.A4 – Summery of work and findings Page: 10 of 16 

 

 
 

 
 

 
 



 
 Department for Mechanical and Industrial Engineering Date: 02.01.2025 

Client: Nordland Fylkeskommune and Statens Vegvesen Rev.: 01 

Title: Herøy FOU – WP2.A4 – Summery of work and findings Page: 11 of 16 

 

 
 

 
 

 
 



 
 Department for Mechanical and Industrial Engineering Date: 02.01.2025 

Client: Nordland Fylkeskommune and Statens Vegvesen Rev.: 01 

Title: Herøy FOU – WP2.A4 – Summery of work and findings Page: 12 of 16 

 

 
 

 
 

 



 
 Department for Mechanical and Industrial Engineering Date: 02.01.2025 

Client: Nordland Fylkeskommune and Statens Vegvesen Rev.: 01 

Title: Herøy FOU – WP2.A4 – Summery of work and findings Page: 13 of 16 

 
2.2.2 Results from experimental work5 
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3 CONCLUSIONS 
 

1.  At a lower pH (12.5) the solution became more corrosive compared to at a higher pH (13).  
2. At a pH of 12.5 and no sulfate, corrosion initiated with a chloride concentration of 0.005 M. In 

solutions with a pH of 13 and no sulfate, a threshold between 0.02 and 0.005 M chloride was 
observed, where corrosion did not occur and where it did occur. It was also observed that with 
increasing chloride concentration at both pH levels, the corrosiveness increased.  

3. At a pH of 12.5 and a chloride concentration of 0.005 M, the addition of a small amount of sulfate 
had a significant impact, making the solution more corrosive. At a pH of 13 with the same chloride 
concentration, a much larger amount of sulfate was required to achieve the same increase in 
corrosivity. At both pH levels, it was observed that the corrosion properties did not change 
significantly beyond a certain concentration of sulfate.  

4. With a combination of chloride and sulfate in the solution, it was observed that the corrosivity 
increased further compared to when only chloride was present.  

5. For most of the samples where corrosion was seen, it primarily occurred at the interface between 
the coating and the exposed steel.  

6. The effect of using sealed and open containers was significant. Open containers led to 
carbonation of the solution (decrease of the pH) and oxygen supply. Both factors led to a more 
corrosive solution.  

 
 

4 FURTHER WORK 
There are still uncertainties related to give a clear explanation of the reason(s) for the corrosion failures on 
the wires.  Based on the executed work in the two MSc thesis projects, the follow proposal for further work 
is given: 
 

1. From the long-term exposure experiments, it was seen that corrosion was initiated at the interface 
between the coating and the exposed steel. This might be because of crevice corrosion and needs 
further investigation. 

2. To gain a better understanding of the galvanic experiments conducted, it is recommended to 
measure OCP and take LPR of freely exposed samples equivalent to those tested in the galvanic 
experiments and in the same solutions. This will help assess the effect of the measured galvanic 
current. 

3. For a better understanding of the condition of the samples from the galvanic experiments, it is 
recommended to measure the anodic and cathodic polarization curves at the end of the tests on the 
same samples and solutions as in this project. This will give more insight into whether the samples 
are in a passive or active state. 
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4. Another suggestion for future research is to thoroughly explore the existing literature on galvanic 

coupling in prestressed reinforcement, given the limited information available. Based on these 
findings, it should be determined if the galvanic experiments should be modified and conducted over 
different time periods to produce more field-relevant results for galvanic couplings. 
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