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Prediction model for corrosion of steel bars in concrete under stress

before corrosion cracking
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Laboratory for Innovation Technology in Engineering Structure, Shanghai 200032, China)
Abstract ; It was supposed that steel bars in concrete begin to corrode when concrete cover is entirely
carbonized , and the time of corrosion initiation was calculated by carbonation model of concrete under
stress proposed through test study. Diffusion coefficient of O, was educed with diffusion coefficient of
CO, in concrete under stress. The effect of stress on corrosion rate of the steel bar was confirmed by
experiment study. Based on the theory of corrosion electrochemistry, prediction model for corrosion of
steel bars in concrete under stress before corrosion cracking was presented. The computation model
was well verified by a practical engineering project. Significantly severer reinforcement was observed
in higher stress concrete zone. It can be contributed to earlier corrosion initiation time and higher cor-
rosion rate for steel bars in concrete under stress.
Key words ; corrosion model ; stress; electrochemistry; reinforced concrete structure
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Fig.1 Corrosion model of steel in concrete
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Fig. 2 Accelerated corrosion setup for steel
wire under tension
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Tab. 1 Details of test specimens and corrosion results

BHEHS  NAKT  ERGEE  LRGEE TREFERERFHHE KEFERFENEL,
Y1-0 0 0.06 0.063 2 1.05 1

Y1-1 0.39 0.064 8 1.08 1.025

Y1 -2 0.67 0.065 1 1.09 1.030

Y2-0 0 0.06 0.060 0 1 1

Y2 -1 0.39 0.065 1 1.09 1.085

Y2-2 0.67 0.067 6 1.13 1127
Y3-0 0 0.12 0.124 6 1.04 1

Y3 -1 0.39 0.1254 1.05 1.006

Y3 -2 0.67 0.126 0 1.05 1011
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Fig.3 Steel corrosion rates along longitudinal
direction of the beam
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Tab. 2 Calculation results
o Fiagme  Brhses ok
BifE/a (gomm™.a™ )M Sl AARHRE
WHE 141 0.0011 0.0130.0i8 27.7%
B 11.4 0.0030 0.0480.051 8.4%
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