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Reliability-Based Design Optimization in Civil Engineering 

Chung-Hang Huang, Chiun-Hsian Huang] and Kuo-Wei Lia02 

ABSTRACT 

Reliability-based design optimization (REDO) incorporates probabilistic analysis into 
optimization process so that an optimum design has a great chance of staying in the feasible 
design space when the inevitable variability in design variables/parameters is considered. One 
of the biggest drawbacks of applying REDO to practical problem is its high computational cost 
that is often impractical to industries. In search of the most suitable RBDO method for 
industrial applications, we first evaluated several existing REDO approaches in detail such as 
the double-loop REDO and the Sequential Optimization and Reliability Assessment (SORA). 
Then, based on the needs of practical problem and existing tools of optimization and reliability 
analysis, we proposed a more practical RBDO approach which is basically a single-loop 
process noted as ESORA here. Effectiveness of the ESORA is demonstrated using a simple 
cantilever beam problem. 
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