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Investigation on corrosion-induced cracking and corrosion
expansive pressure in reinforced concrete members

HU Zhijian', XIA Leilei', CHENG Chen®, LI Baidian®, XU Bing’

(1. School of Transportation, Wuhan University of Technology, Wuhan 430063, China; 2. China Construction Sixth Engineering
Division Co., Litd., Tianjin 300457, China; 3. Jiangxi Provincial Expressway Investment Group Co., Lid., Nanchang 330000, China)

Abstract: This paper aims to determine the corrosion expansive pressure and its change rule, study the process of
concrete cover cracking under corrosion expansive pressure, and improve the service life of concrete structure.
Considering the concrete strain softening and concrete damage, finite element simulation and analysis of the process
of concrete cracking caused by rebar corrosion and the distribution and variation of corrosion expansive pressure
were carried out by changing the parameters such as cover thickness, diameter of steel bar, and concrete strength.
Results show that the expansive pressure of uniform corroded steel bar was nonuniform, which was influenced by
crack. The expansive pressure reached its peak before the crack penetrated the cover, then it decreased quickly,
and finally remained stable. The influence of cover thickness ¢ and bar diameter d on expansive pressure was linear,
and parameters ¢ and d could be described with a unified ¢/d value. Furthermore, the larger the ¢/d value was, the
larger the expansive pressure and corrosion rate were, which means the concrete cover cracking was delayed.
Finally, a simplified formula was proposed to estimate the maximum expansive pressure, and the validity and
precision of the formula were validated by experimental data.
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Fig.1 Schematic of corrosion expansion of reinforced concrete
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Fig.2  Stress-strain curve of concrete under uniaxial tensile
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Tab.1 ~ Comparison of maximum pressure between calculated

result and experimental value

g PRI WEE,  RKEI/MP
g
1 4 8 2.38 2.54
2 8 8 4.20 4.21
3 16 8 7.43 6.67
4 8 16 3.19 3.27
5 16 16 5.25 5.09
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Fig.4 Concrete cracking process
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Fig.5 Tensile strain of the cracking element
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Fig.6 Tensile strain of the cracked element
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Tab.2  Maximum expansive pressure for different concrete

strengths
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C50 2.65 6.42 8.30
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