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Comprehensive Analysis Method on Structural Durability and Damage
Tolerance for Multiple Site Damage-susceptible Structures

Du Yongen, Wang Shengnan
(School of Aeronautics, Northwestern Polytechnical University, Xi’an 710072, China)

Abstract: A comprehensive probabilistic analysis method on structural durability and damage tolerance is presen-
ted for Multiple Site Damage-prone(MSD) structure to analyze the flight structure service life and reliability in
the same time. The probabilistic fracture mechanics method and a series reliability model are used to get the e-
conomic service life under given reliability requirement. Monte-Carlo simulations are conducted in conjunction
with a three-parameter lognormal probability distribution for the residual life. The reliability of the structure un-
der different crack propagation life is obtained through life interference model. This method implements the
combination of life and reliability analysis. It is propitious to analysis and optimizing the design of MSD-suscep-
tible structures. Through a comparison of the results with those yielded by other method, it is concluded that
the proposed method is reasonable and efficient.
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Fig.1 Schematic diagram of comprehensive analysis model
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Table 1 Major parameters of materials
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Table 2 Economic service life of structure
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Fig. 3 Relationship between reliability with service life
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Fig.4 Cumulative probability curves of failure
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Table 3 Residual life in different reliability
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