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Oxygen diffusion property of damaged concrete under

axial tension fatigue loads

JIANG Zhilii, FU Chuanging , YAN wenjie
(School of Civil Engineering, Zhejiang University of Technology, Hangzhou 310014, China)

Abstract: Oxygen is involved in the corrosion failure process of reinforced concrete structures as an erosion medium,
so the oxygen diffusion coefficient is a necessary parameter for the prediction model of structural durability. In this
paper, the relationship between oxygen diffusion coefficient and damage variable of fatigue damage concrete is
studied for concrete structure in actual service. The results show that with the increase of fatigue damage degree of
concrete, the proportion of small pore size increases first and then decreases. The oxygen diffusivity of concrete
increases with the increase of damage degree, and the growth rate is larger at a greater damage degree. Based on
the gas diffusion theory of porous materials, the function for oxygen diffusivity is established using damage degree
and initial porosity, which provides a theoretical basis for predicting the durability of concrete structures in marine
environment.
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Tab. 2 Fatigue load for different specimens
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Fig. 3 Pore size distribution measured by NMR
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Tab.3 Oxygen diffusivity of concrete specimens/(m’ + s™')
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