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Abstract： 

In this manuscript, a novel analyzed method is proposed for stochastic analysis of concrete 

fatigue life. Starting from the material randomness and the typical fatigue damage 

accumulation behavior, a newly developed stochastic fatigue damage model (SFDM) is 

introduced to calculate the fatigue life. Then, a sensitivity analysis towards SFDM is carried 

out, based on which, the random model parameters representing the concrete fatigue 

mechanisms are verified. Based on the collected test data of different material strength levels, 

the probabilistic distributions of the random model parameters are identified, and these are 

used for the subsequent probabilistic analysis of concrete fatigue life. To implement the 

probabilistic analysis, a probability density evolution equation is developed by employing the 

probability density evolution method (PDEM). Through solving this equation, the probability 

density functions (PDF) of random concrete fatigue life and the corresponding mean and 

variance as well as their evolution with different loading levels are obtained. 
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