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The Study of Reliability Based Optimization Design for Connection
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Abstract Usually, there are many uncertainties regarding the error of an assumed load, material properties, member
size, and structure analysis in a structure, and it may have a direct influence on the qualities of optimal design of
structures. Probabilistic analysis has developed rapidly into a desirable process and structural reliability analysis is an
increasingly important tool that assists engineers to consider uncertainties during the design, construction and life of
a structure to calculate its probability of failure. This study deals with the applications of two optimization techniques
to solve the reliability-based optimization problem of structures. The reliability-based optimization problem was
formulated as a minimization of the structural volume subject to the constraints on the values of componential
reliability index determined by the AFOSM approach. This presented method may be a useful tool for the
reliability-based design optimization of structures.
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Fig. 2. Dialog Box(1) - Constraint Condition
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Fig. 3. Dialog Box(2) - Objective Function

Table 2. Reliability Index and Probability of failure

0 (rad.) M(KN - cm) 15 Pf (%)
2.4748¢-003 | 2.1270e+004 | 7.1601e+000 | 4.0323¢-013
2.8702¢-003 | 2.2760e+004 | 6.4596¢+000 | 5.2476e-011
3.3468¢-003 | 2.3345¢+004 | 5.7562¢+000 | 4.3009¢-009
3.9329¢-003 | 2.8712¢+004 | 5.0498¢+000 | 2.2116¢-007
4.6719¢-003 | 3.1320e+004 | 4.3403¢+000 | 7.1140e-006
5.6338¢-003 | 3.3800e+004 | 3.6278¢+000 | 1.4291e-004
6.9398¢-003 | 3.5370e+004 | 2.9123e+000 | 1.7938¢-003
8.8184¢-003 | 3.7160c+004 | 2.1938¢+000 | 1.4124e-002
1.1761e-002 | 3.8900e+004 | 1.4723¢+000 | 7.0466e-002
1.7054¢-002 | 3.9940¢+004 | 7.4789¢-001 | 2.2726e-001
2.9515¢-002 | 4.2340e+004 | 2.0524e-002 | 4.9181e-001

Table 3. Result of Optimization Design of T-stub

Design Variables Uncertainty

With Without
Diameter of bolt of beam flange 19.05(mm) 16.51(mm)
No. of bolt of beam flange 15 12.45
Diameter of bolt of column flange | 22.225(mm) 19.81(mm)
No. of bolt of column flange 4 3.75
Thickness of T-flange 12.59(mm) 11.97(mm)
Thickness of T-web 8.3(mm) 7.8(mm)
Objective(W) 258,790 236,140
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