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Abstract

In this study, the effective method for reliability estimation is proposed using tow-staged kriging
metamodel and genetic algorithm. Kriging metamodel can be determined by appropriate sampling range
and the number of sampling points. The first kriging metamodel is made based on the proposed
sampling points. The advanced first order reliability method is applied to the first kriging metamodel to
determine the reliability and most probable failure point(MPFP) approximately. Then, the second kriging
metamodel is constructed using additional sampling points near the MPFP. These points are selected
using genetic algorithm that have the maximum mean squared error. The Monte-Carlo simulation is
applied to the second kriging metamodel to estimate the reliability. The proposed method is applied to
numerical examples and the results are almost equal to the reference reliability.
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Table 1 Parameters of the proposed method

Parameters Value
Initial sampling points 0, 10, £30
Sampling range of
2" kriging model, MPFP£lo
No. oEt sarpphng points Angt1
for 1™ kriging model
No. of additional sampling points 1
for 1" kriging model
No. of sampling points
for 2™ kriging model Dav
No. of additional sampling points
for 2™ kriging model flav
No. of population in GA 100na4v
No. of generation in GA 100n4y
Target error of MCS Less than 5%
Relative convergence ratio of P 0.1
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Table 4 Statistical parameters of 3-bar truss
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E 1x10’ 0.03
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Table 6 Statistical parameters of lower

control arm
Variable Mean COV | Correlation
o 917 MPa 0.05 P, = -0.95
b -0.095 0.05 i
€ 0.26 0.05 p, = -0.95
c -0.47 0.05 !

Table 7 Reliability result of lower control arm

No. of Error | Reference (MCS)
. -

fun. call (%) Pe Numcs
25 |1.431x10"| 1.78 |1.457x107| 5x10°
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