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Abstract

Moment-based reliability analysis is the method to calculate reliability using Pearson System with first-four raw
moments obtained from simulation model. But it is too expensive to calculate first four moments from complicate
simulation model. To overcome this drawback the MD(multiplicative decomposition) method which approximates
simulation model to kriging metamodel and calculates first four raw moments explicitly with multiplicative
decomposition techniques. In general, kriging metamodel is an interpolation model that is decomposed of global model
and local model. The global model, in general, can be used as the constant global model, the 1st order global model, or
the 2nd order global model. In this paper, the influences of global models on the accuracy and robustness of raw
moments are examined and compared. Finally, we suggest the best global model which can provide exact and robust
raw moments using MD method.
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Table 1 Results of first four raw moments for Ex. 4.1

Moment 1 2" 31 4"

Exact 0.27905 | 10.7487 | 23.2545 | 2.815e+2
Constant | 0.45386 | 12.5641 | 24.6050 | 2.827e+2
1% order | 0.45385 | 12.9028 | 13.5429 | 3.040e+2
2% order | 0.58696 | 3.958e+2 | 1.323e+2 | 3.396e+2

Table 2 Results of first four raw moments for Ex. 4.1

Moment 1 2" 31 4h

Exact 0.27905 | 10.7487 | 23.2545 | 2.815e+2
Constant | 0.27878 10.6109 23.8564 2.830e+2
1% order | 0.27878 10.6109 23.8563 2.830e+2
2" order | 0.27878 10.7107 22.5678 2.880e+2

Table 3 Results of first four raw moments for Ex. 4.2

Moment 1% 2" 31 4m

Exact 0.40000 | 0.22129 [ 0.13753 [ 0.09112
Constant | 0.40000 [ 0.22128 [ 0.13753 [ 0.09112
1% order | 0.40000 | 0.22127 | 0.12717 | 0.09108
2" order | 0.40000 | 0.22058 | 0.12672 | 0.09009

Table 4 Results of first four raw moments for Ex. 4.3

Moment 1% 2nd 31 4"
Exact 0.82693 | 0.99643 | 1.46082 | 2.51489
Constant | 0.82691 | 0.99626 | 1.46076 | 2.52031
1%order | 0.82691 | 0.99644 | 1.46118 | 2.506073
2" order | 0.82692 | 1.09197 | 5.74208 | 1.1711e+2
Table 4
1,2
1 2 3
4
5.
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