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STRUCTURAL STRESS-BASED FATIGUE
RELIABILITY ANALYSIS CONSIDERING
THE RANDOM CYCLIC
CONSTITUTIONS

ZHAO Yongxiang PENG Jiachun
YANG Bing ZHANG Weihua
(State Key Laboratory of Traction Power, Southwest
Jiaotong University, Chengdu 610031)

Abstract: A structural fatigue reliability analysis method is
presented to consider random cyclic constitutions. A charac-
terization for the random constitutions is established by using
two probabilistic measurements of survival probability and

confidence. The entire material constants in the constitutive
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equation are reasonably taken as dependent random variables.
The probabilistic S-N relations covering from mid-short life
regime to long life regime, representing structural fatigue
strength, are also given on the two probabilistic measurements.
Considering that the random constitutions derive random
stresses of structures under cyclic loading and the probabilistic
S-N relations introduce random strengths of structures
anti-fatigued cycling, reliability assessment is then constructed
by considering interference of the random cyclic stress and
strength. The method can be applied to realize fatigue reliability

life prediction and reliability assessment at arbitrary probability

level. Availability of the present method has been indicated by
the reliability life prediction and reliability assessment of RD2
type axle of Chinese railway freight cars.
Key words: Fatigue

Random constitutions

Stress analysis

Reliability assessment

Life prediction
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