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Abstract ; To realize the whole process analysis of variable amplitude fatigue of reinforced concrete
beams under equal amplitude load, to accurately predict the flexural performance of reinforced
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concrete beams after fatigue action,and to study the stress change law of reinforced concrete beams
under equal amplitude load. Firstly ,the damage values under variable-amplitude fatigue are derived
based on the residual fatigue strain of concrete and a variable-amplitude fatigue constitutive model
of concrete and reinforcement is constructed based on the degradation of strength and stiffness of
concrete and reinforcement under fatigue and the evolution of fatigue residual deformation. Then
the simulation analysis procedure for variable amplitude fatigue is proposed. Finally, with the help
of finite element software ABAQUS, a model of the reinforced concrete beam under equal
amplitude fatigue load is established, and the fatigue state of the reinforced concrete beam after any
number of fatigue loads can be simulated by continuously updating the constitutive model of the
material after fatigue damage. The results show that the simulation results match the test results to a
high degree, which verifies the accuracy of the analysis method ;the stresses in concrete and tensile
reinforcement in the compressed zone under equal amplitude loading will vary to different degrees.
Key words; reinforced concrete beams; variable amplitude fatigue loading; material fatigue

damage ; fatigue constitutive model ; fatigue stress analysis;full-range fatigue analysis
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Fig.1 Flow chart of structural variable amplitude

fatigue full process simulation analysis
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fatigue loading stage
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