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Analysis of expansion internal stress of concrete under
coupling action of corrosion and fatigue
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Abstract: To study the impact of alternation load on expansion internal stress of the sulfate corro-
sion concrete, the effective diffusion coefficient impacted by alternating stress level and loading
frequency was introduced, diffusion reaction equation basing on Fick’s second law under the cou-
pling action of corrosion and fatigue, and the finite difference method was used to solve it. Based
on constitutive relation of the uniaxial tensile strength of concrete, the expansion internal stress
was calculated through expansion strain, the influence of alternating load stress level, loading
frequency, the concentration of external sulfate and water-cement ratio on concrete expansion in-
ternal stress was studied, and gray relational entropy was used to analyze various factors. The re-
sults indicate that with increasing of the stress level of alternating load, loading frequency, water-

cement ratio and external sulfate concentration, the time of generating expansion internal stress
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and achieving the ultimate tensile strength increases in varying degrees, among which the main

influencing factor is water-cement ratio. In corrosion fatigue condition, if concrete design meet

the requirements, the smaller water-cement ratio of concrete should be adopted to improve its du-

rable performance. 2 tabs, 5 figs, 9 refs.
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Tab.2 Main parameters for calculating model
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Fig. 1 Influences of different stress levels on

expansion internal stress
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Fig. 2 Influences of different loading frequencies

on expansion internal stress
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Fig. 3 Influences of different concentrations of external
sulfate on expansion internal stress
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Fig. 4 Influences of different water—cement ratios

on expansion internal stress
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