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Abstract

RBDO approach based on a sampling method with the Kriging metamodel and Constraint Boundary
Sampling (CBS), which is sequential sampling method to generate metamodels is proposed. The major
advantage of the proposed RBDO approach is that it does not require Most Probable failure Point (MPP)
which is essential for First-Order Reliability Method (FORM)-based RBDO approach. The Monte Carlo
Sampling (MCS), most well-known method of the sampling methods for the reliability analysis is used to
assess the reliability of constraints. In addition, a Cumulative Distribution Function (CDF) of the constraints
is approximated using Moving Least Square (MLS) method from empirical distribution function. It is possible
to acquire a probability of failure and its analytic sensitivities by using an approximate function of the CDF
for the constraints. Moreover, a concept of inactive design is adapted to improve a numerical efficiency of the
proposed approach. Computational accuracy and efficiency of the proposed RBDO approach are
demonstrated by numerical and engineering problems.
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Fig. 2 Geometrical interpretation of inactive
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Table 1 Results of RBDO (Normal)
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Table S Statistical properties of input variables

No. of .
Cost X X, Max. P, Analysis Lower |Mean |Upper |Std. dev. | Dist. type
PMA | 7.269 | 3.609 |3.660 |2.560e-2 | 48 d 1.0 10.0 | 20.0 | 0. |Lognormal
h 1.0 10.0 | 20.0 0.1 Lognormal
Proposed | hos 3 656 |3.620 |2265¢2 | 41 £
Method
t 0.1 0.5 2.0 0.01 |Lognormal
Table 2 Results of RBDO (Lognormal)
Cost | X, | X | Max.p, | No:of 4 =
7 |Analysis -
PMA | 7.058 |3.555 |3.503 [2.271e-2 | 46 (D L g (€))
Proposed 2)
Method 7.036 |3.576 |3.460 |2.259¢-2 41 X A%

Table 3 Results of RBDO (Weibull)

No. of
Cost X X5 Max. Py Analysis
PMA |7.501 |3.665 |3.835 |2.532¢-2 46
Proposed
Method 7.571 |3.751 |3.820 |2.362¢-2 43

Table 4 Results of RBDO (Uniform)

No. of
Cost X X5 Max. Py Analysis
PMA | 7.171 |3.627 |3.544 |1.236e-2 69
Proposed
Method 7.074 | 3.587 |3.487 |2.165e-2 41
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Table 6 Results of RBDO (Engineering problem)
No. of
Cost | d h t | Max. P, Analysis

PMA |812.0 |7.177 | 13.322 | 0.1 | 1.343e-3 120

Proposed

Method 811.9 |7.372 | 13.125 | 0.1 | 1.352e-3 113
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