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Abstract.  Tension tests were carried out to investigate the effect of the corrosion pattern on the ductility of 
tension bars extracted from a 26-year-old corroded reinforced concrete beam. The tensile behavior of 
corroded bars with different corrosion patterns was examined carefully, as were two non-corroded bars 
extracted from a 26-year-old control beam. The results show that corrosion leads to an increase in the ratio 
of the ultimate strength over the yield strength, but reduces the ultimate strain at maximum force of the 
reinforcement. Both the corrosion pattern and the corrosion intensity play an important role in the ductile 
properties. The asymmetrical distribution of the corrosion around the surface is a decisive factor, which can 
influence the ultimate strain at maximum force more seriously. 
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1. Introduction 
 

The corrosion of reinforcement, which commonly happens in a chloride environment, is 

considered to be one of the major problems for the deterioration of reinforced concrete structures, 

which has been the object of great attention from both researchers and engineers (Care et al. 2008, 

Zhu et al. 2012, Bhargavak et al. 2006). Corrosion damage of the reinforcement can not only 

reduce the cross-section of the steel bar but also produce stress in the concrete around the bar 

which can gradually result in cracking or even spalling of the concrete cover as the volume of the 

corrosion products increases (Wong et al. 2010). Considerable resources are expended to repair 

and rehabilitate deteriorating concrete structures (Kreit et al.). It has been reported that, in the 

USA, such repair and rehabilitation costs over $20 billion per year (Strategic High Research 

Program 1989). 

Much research work has been done to deal with this corrosion problem, especially the 

corrosion of reinforcement. Ahmad (2003) has reviewed reinforcement corrosion in concrete 

structures and assessed the causes and extent of corrosion of reinforcements, so as to predict the 

residual behavior of a corroded structure exposed to an aggressive environment. Apostolopoulos et 

al. (2006) have noted the increase in steel stress at corroded cross-sections, and also observed 

reduction of the ductility. Stewart (2009), Maslehuddin et al. (1990) have also investigated the 
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