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Reliability-Based Topology Optimization for Structures with Stiffness Constraints
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I Abstract I*

This paper presents a Reliability-Based Topology Optimization(RBTO) using the Evolutionary Structural Optimization
(ESO). An actual design involves some uncertain conditions such as material property, operational load and dimensional
variation. The Deterministic Topology Optimization(DTO) is obtained without considering the uncertainties related
to the uncertainty parameters. However, the RBTO can consider the uncertainty variables because it has the probabilistic
constraints. In order to determine whether the probabilistic constraints are satisfied or not, simulation techniques and
approximation methods are developed. In this paper, the reliability index approach(RIA) is adopted to evaluate the
probabilistic constraints. In order to apply the ESO method to the RBTO, sensitivity number is defined as the change

in the reliability index due to the removal of the ith element. Numerical examples are presented to compare the DTO
with the RBTO.
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Fig. 3 Optimal topology of RBTO with 1 uncertainty
variable

Fig. 4 Topology of DTO with the volume equal to
RBTO result

Table 1 Comparison between DTO and RBTO with
one uncertainty

Volume(%) | Deflection | Reliability Index
DTO 38.44 1.4963 0.0242
RBTO 5531 1.0495 3.0030
DTO* 5531 1.1213 2.5244
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Fig. 5 Optimal topology of RBTO with 2 uncertainty
variable

Table 2 Comparison between DTO and RBTO with
two uncertainties

Volume(%) | Deflection | Reliability Index
DTO 38.44 1.4963 0.0172
RBTO 60 0.9661 2.9923
DTO* 60 1.0947 2.1822
DTO*: The result of DTO with the volume equal to
RBTO result.
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