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Fig.1 Case study of crack propagation length
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Tab.2 The crack propagation length for structure under fixed loading cycle
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Tab.3 The test statistics for examples
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Fig. 2 Test of crack propagation for case
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Tab.4 The prior information of crack growth for different initial states of components
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Tab.S5 The prior information of crack propagation pre-

diction model based on multi-factor correction
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Tab. 6 The posterior inference of crack propagation in components
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Data driven structural damage assessment approach by the twin of

Bayesian theory non-homogeneous Poisson process

ZHU Lin', CHEN Min*, JIA Min-ping’, FENG Yue-gui*, QING Guang-wei'
(1.School of Mechanical Engineering, Yangzhou University, Yangzhou 225007, China; 2.School of Advanced Technology,

Xi'an Jiaotong-Liverpool University, Suzhou 215123, China; 3.School of Mechanical Engineering, Southeast University, Nanjing

211189, China; 4.Nanjing Special Equipment Inspection Institute, Nanjing 210002, China)

Abstract: A damage assessment approach for structure by twin Bayesian theory for non-homogeneous Poisson process is pro-

posed, in which the damage for structure in the crack propagation is selected as the object. The prior parameter distribution for dif-

ferent damage situation is obtained by combine the reliability sequencing strategy based on crack tip field energy with the non-homo-

geneous Poisson model, and having an effective integration on the test information with the gradual relation by using Bayesian

method. At the same time, the posterior distribution calculation approach based on Bayesian is achieved by using the prior informa-

tion, based on the progressive factor of crack tip field energy and the likelihood function. Furthermore, the typical structure is se-

lected as a case study. The evaluation results are compared with the test results. It can be clearly found from the results that the av-

erage accuracy of the proposed approach is 92.1%, and this approach can be used to complete the purpose of damage assessment

by using a small amount of test information.

Key words: damage assessment; progressive factor; non-homogeneous Poisson; progressive strategy; Bayesian
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