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5 Abstract i

This paper presents a reliability-based shape optimization (RBSO) using the growth-strain method. An actual design
involves uncertain conditions such as material property, operational load, Poisson’s ratio and dimensional variation.
The purpose of the RBSO is to consider the variations of probabilistic constraint and performances caused by
uncertainties. In this study, the growth-strain method was applied to shape optimization of reliability analysis. Even
though many papers for reliability-based shape optimization in mathematical programming method and ESO
(Evolutionary Structural Optimization) were published, the paper for the reliability-based shape optimization using the
growth-strain method has not been applied yet. Growth-strain method is applied to performance measure approach
(PMA), which has probabilistic constraints that are formulated in terms of the reliability index, is adopted to evaluate
the probabilistic constraints in the change of average mises stress. Numerical examples are presented to compare the
DO with the RBSO. The results of design example show that the RBSO model is more reliable than deterministic
optimization. It was verified that the reliability-based shape optimization using growth-strain method are very effective
for general structure. The purpose of this study is o improve structure’s safety considering probabilistic variable
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Fig. 1 The principle of the growth-strain method
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Table 3 Comparison between DSO and RBSO from a

2-D bracket
Vol. Max. von Mean. von Reliability
(%) Mises(MPa) Mises(MPa)  index
DSO  50.00 3579.6 813.78 0.05
RBSO 57.33 31347 741.44 3.00

Fig. 13 Inmitial design of a 3-D bracket
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Table 4 Comparison between DSO and RBSO from a
3-D bracket

Vol. Max. Mises Mean. Mises Reliability
(%)  stress(MPa) stress(MPa)  index

DSO  70.00 346.25 129.32 0.05
RBSO  76.45 330.29 119.73 3.00
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