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Fatigue damage assessment of wide—band
non—Gaussian random processes based
on neural network model
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Dalian University of Technology, Dalian 116024, China)

Abstract: Fatigue damage assessment for marine structures subjected to various random environmental load-
ings is an important issue at the design stage. In many situations, the responses of marine structures present
wide—band and non—Gaussian properties. In this paper, a neural network model was developed to predict the
fatigue damage caused by wide—band non—Gaussian random processes. Many power spectra with different
values of bandwidth parameters, inverse slope of the S—=N curve, and skewness and kurtosis of non—Gaussian
processes were used to train and validate the developed neural network model. In order to determine the opti-
mal neural network structure, the effects of input neurons, the numbers of hidden layer neutrons and hidden
layers on the prediction accuracy were investigated. Through case studies with realistic bimodal spectra, by
taking the fatigue damage estimated by time—domain rain—flow counting method as reference, it is demon-
strated that the developed neural network model is more accurate and robust than the existing frequency—do-
main methods for fatigue damage assessment of wide—band non—Gaussian random processes.
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B 2% 28 4, I8 1 R S TR B2 2 BT TURORS B ik B i A 2 R e 8. W LR
YRR 22BN P ELJE R 0B 430 R 18 R 2 1k, 122 19X 4% 235 40 11A) T A 8 e i
x4 T RIBEBERBEXTLL

Tab.4 Precision comparison of ANN with different numbers of hidden layers

Fe etz = B (b 22 T Bl ) 1(28) 2(18-2) 3(15-5-3) 4(12-8-4-3)
R 0.9998 0.9999 0.9998 0.9998
R, 0.9999 0.9999 0.9999 0.9999
I 0.0039 0.0016 0.0042 0.0041

S 0.0051 0.0012 0.0054 0.0055
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Fig.5 Comparison of the fatigue damage evaluated by the ANN model and different

spectral methods for Case 1
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Fig.7 Comparison of the fatigue damage evaluated by the ANN model and different spectral methods for Case 2
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