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Fig. 1 Instrument a combined action of fatigue loading and chloride ion diffusion to concrete cubes
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Fig. 2 Measurement of concrete damage by ultrasonic Fig.3 Curve of stress level versus damage of concrete

represented by ultrasonic at 1000000 fatigue cycles
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Experimental Study on Diffusion Behavior of Chlorine Ion
in Concrete Subjected to Fatigue Loading
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Abstract: Reinforced concrete bridges are often subjected to fatigue loads and chloride ion erosion in
service. However very few investigations were carried out to study the combined action of fatigue
loads and chloride penetration. In the present paper the transfer of chloride ion in concrete subjected
to fatigue loading was studied, and the damage of concrete induced by fatigue loads was determined by
ultrasonic. Then the relationship between fatigue damage of concrete and the chloride ion permeability
was established. The results showed that the damage value of concrete reflected by ultrasonic
parameters gradually increases as fatigue stress levels (applied to concrete) increase. When fatigue
stress levels are less than 0. 4, the distribution of chloride ion in concrete shows no significant
differences under different stress levels, and the chloride diffusion coefficient decreases slightly,
which should be due to compaction of micropore and microcrack under relative low fatigue stress level.
While the stress level is increased to 0.5 or 0. 6, the concentration of chloride ions in concrete grows
obviously, and the chloride diffusion coefficient increased significantly, positively correlated with
stress level. The concrete damage characterized by ultrasonic parameters is inconsistent with the
chloride ion permeability with increase in fatigue numbers, which shows that ultrasonic has limitations
to quantitatively characterize the damage induced by loads due to non-uniform distribution of defects in
concrete,
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