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Tab.1 Mixture proportion of concrete (unit: kg/m®*)
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Fig.1 Reinforced concrete column specimens and contrast specimens under corrosion condition
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Tab. 2 Corrosion rate of longitudinal steel
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RC1 1% 0 0 0
RC2 1% 0 0 0
RC3 1% 20% 9.39x10 * 15.58%
RC4 1% 20% 9.39X107? 12.22%
RC5 2% 0 0 0
RC6 2% 10% 6.26X10 ? 7.61%
RC7 2% 20% 12.52X10 * 20.37%
RC8 2% 20% 12.52X10 * 17.87%
RC9 3% 0 0 0
RC10 3% 10% 6.26X107* 4.53%
RC11 3% 20% 12.52X10 * 15.71%
RC12 3% 20% 12.52X10 * 15.07%
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Tab. 3 Effective elastic modulus of reinforced concrete columns, the comparison

between this method and experimental calculation results
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Fig. 3 Influence of reinforcement ratio on effective elastic modulus
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Study on the effective elastic modulus of reinforced concrete
columns subjected to corrosion and load coupling

CAO Guo-hui*?*, HAN Chuan-chang®?, DENG Ang®’, TANG Huang"

(1. College of Civil Engineering, Hunan City University, Yiyang 413000, China;
2. College of Civil Engineering &. Mechanics, Xiangtan University, Xiangtan 411105, China)

Abstract: To investigate the development rule of effective elastic modulus of reinforced concrete
structures subjected to corrosion and load coupling, a long-term test on 16 reinforced concrete column
specimens was carried out. The development rule of effective elastic modulus of specimens under
different reinforcement ratio, steel corrosion rate and loading age was studied. The reinforcement
ratiois 1%, 2% and 3% respectively, the corrosion rate of reinforcement is 0%, 10% and 20%
respectively, and the loading age is 7 days and 28 days respectively. The result shows that both
reinforcement ratios and loading ages have impacts on the effective elastic modulus, while effects of
these two parameters are superimposed non-linearly. The effective elastic modulus decreased as steel
corrosion rates increasing. A computation model of the effective elastic modulus considering effects of
reinforcement ratios and steel corrosion rates is deduced by theoretical analysis methods, and its
validity and applicability are proved by contrast between the model theoretical values and measured
data.

Keywords: steel corrosion; effective elastic modulus; reinforcement ratio; concrete column;

computation model



