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ABSTRACT 
 
Corrosion of rebars in reinforced concrete (RC) is a severe problem for existing concrete structures 
used for many years. The volume of steel increases due to expansive corrosion products, and they 
cause the cracking of surrounding concrete. Researchers have been studying bond degradation 
between rebars and concrete, which significantly impacts the resistance of RC members in bending, 
shear, anchorage, etc. In laboratories, rebars' corrosion is typically simulated using the electrical-
induced corrosion method. Previous results have shown that the bond strength increases at low 
corrosion levels and decreases with higher levels of corrosion. The authors have focused on the 
induced cracks in surrounding concrete that significantly affects the confinement of rebars and directly 
causes the bond degradation. The authors have explored bond deterioration owing to corrosion-related 
cracking using a novel crack simulation approach. To simulate the volumetric expansion of the rebar 
due to corrosion, aluminum pipes are inserted into the concrete and filled with an expansion agent 
(Expansion Agent Filled Pipe, EAFP). The series of pull-out bond tests were conducted using 
specimens cracked by EAFP. The EAFP can be a promising method for investigating the effect of 
cracking in isolation with other factors such as the reduction of cross-section of rebars. With the 
increase of the crack width over elapsed time from filling the aluminum pipe with an expansion agent, 
a target crack width can easily be obtained. The bond strength decreases considerably with increasing 
induced crack width in specimens without stirrups. However, the bond strength degradation becomes 
smaller by stirrup-confinement. Empirical models are proposed to assess the bond strength 
degradation according to induced crack width and the stirrup ratio. 
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