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Analysis of rebar rust cover crackingin reinforced concretewith cylindrical cavity
expansion theory

TANG Men-xiong', CHEN Xiao-hin® 2

(1. Guangzhou Institute of Building Science, Guangzhou 510440, China;
2. School of Civil and Architectural Engineering, Central South University, Changsha 410075, China)

Abstract: The cover cracking process of rebar corrosion expansion in reinforced concrete was analyzed with cylindrical cavity
expansion theory, and animation model was set up for this cover cracking process. By the animation model, the radius and pressing
stress analytic equations on plastic zone borderline were deduced respectively for different rebar corrosion ratios in reinforced
concrete. Based on cylindrical cavity expansion theory, the critical rebar corrosion ratio p(t) for reinforced concrete rebar corrosion
cover cracking was presented with the rust counting model and the main factors' effects on this the critical rebar corrosion ratio p(t)
model’s properties were theoretically andyzed. The results show that the critical rebar corrosion ratio p(t) is directly relative to the
concrete strength grade, relative covering depth and rust expansion rate. The critical rebar corrosion ratio p(t) increases quickly as
the relative covering depth increases, the critical rebar corrosion ratio p(t) decreases quickly as the rust expansion rate increases,
and the critical rebar corrosion ratio p(t) increases slowly as the concrete’s strength grade increases. This animation model presents
the basic theory for the concrete cover rust expansion cracking life prediction of Chlorides or carbonization aggression.
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