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An iterative RBF ANN response surface method
for structural reliability analysis

JIANG Xiang hua, YANG Xiag guang, WANG Yanrong
(School of Jet Propulsion, Beijing University of Aeronautics and A stronautics,\ Beijing 100083, China)

Abstract: Structural reliability-index for-response surface method of RBF ANN was de-
veloped, which could tesolve the error of structural rehability when the structure perform-
ance function-was nonlinear or the variables-were nonnormally distributed. An improved ap
proach namedas iterative\radial basis function (RBF) artificial neural network (ANN) re-
sponse surface method\( RSM) was characterized by rapid iterative convergence speed, higher
calculation accuracy and\simple process. This method allows for reliability analysis and de-
sign of structure comprising multiple random variables, especially when the structure per

formance function is‘highly nonlinear or the variables are nonnormally distributed.
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Fig. 2 Scattergram of nonlinear performance function
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Fig. 1 Scattergram of linear performance function
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Fig.3 Flow chart of iterative RBE-ANN RSM
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Table 4 Reliability evaluation results of Ex. 3
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Reliability evaluation results of Ex. 1
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Table 3 Reliability evaluation results of Ex. 2 a
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Fig.7 Finite element mesh of the turbine disk
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Fig.8 Rotationalvelocity vs time
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Fig. 9 Temperature vs time at point P
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Fig. 10 Reliability evaluation process
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