A study of design points search method

Shoya OKUDA

This study describes an efficient application of Rackwitz Fiessler algorithm to search out all of design points, utilized
in the importance sampling simulation to estimate structural failure probabilities. Specify several initial points to
execute Rackwitz Fiessler algorithm in respective quadrants of the basic random variables space and all of possible
design points are determined. Numerical example to estimate the failure probability of structural system with nonlinear
limit state function by the multimodal importance sampling simulation utilizing all of design points determined by the
proposed method is presented to illustrate the proposed method contribute to give accurate estimation effectively.
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Fig. 1 [Initial points of RF algorithm determined from
sample points in the 1st quadrant space and
quasi-sample points determined in the other quadrant

space
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Table 1 Statistical data

Variable Mean value Standard deviation
X 75.49 75.49 x0.03
X5 3,300.0 3,300.0x0.04
X3 84.92 84.92 x0.05
X4 100.0 100.0 x0.05
X5 288.0 288.0 x0.20
Xg 1.0 1.0 x0.1
X7 6,061,000.0 6,061,000.0 x0.05
Xg 2,564,000.0 2,564,000.0 x0.35
Xg 1.0 1.0 x0.1
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Table 2 Coordinates of Design points determined by the
proposed method and respective reliability indices

Variable Design point No.1 Design point No.2
X -0.6006 0.0163
X -0.8128 0.0217
X3 -1.2017 -0.2168
X4 -0.0735 -0.1215
X5 -0.3125 -4.4582
X6 -3.0314 0.1910
X7 0.6132 0.0644
Xg 1.8158 0.1907
X9 1.7915 0.1839
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Table 3 Estimation results

Method Py N CPU time [sec] Design point utilized
LS. 0.920%1073 56,720 0.200 Design point No.1 only
M. LS. 1.360x1073 72,056 0.656 Design point No.1 and[] No.2

(Exact: Py =1.348x107, Cov = 0.01, N = 734,080,913
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