Sequential optimization and reliability assessment for
shape and topology of plane frames using L-moments
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RBSO of plane frame

RBSO of shape and topology optimization of plane frame
Miminize W (x, y, A)
subject to Pr{gj(x, y,A;ggj}zj:LZ,---,n; X<x<X, y<y<y, ASA<A
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Quantile-based RBSO

* (1) Problem statement
Miminize W (d) HERICE T 5859
subject to|Pr{g; (d;0)<d;{>R;| j=12,---,n; With d = (Xgee(t), Yeree(t), A)
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Problem formulation a

» Sequential optimization and reliability assessment (SORA)
Du XP, Chen W (2004)
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Estimation of quantile o

Determine the desired quantile Q: (d%:0) : how?
Recall that: Qg (d;0)=inf {QZPV{] ‘ >R } J=12,
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Maximum entropy method o

Entropy of random variable (BEREH D > b o E—)
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To derive Q}(q) using Maximum Entropy method
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Numerical Example

> Example:
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To minimize the structural volume with
displacement constraint on Node 11
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Numerical Example

. . _ MCS: Monte Carlo simulation
» First iteration:
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Summary and conclusion

»Brief Summary of the presentation:

* Reliability-based shape and topology optimization

* Quantile-based SORA

« Estimation of quantile function using sample L-moments
* Force density method

» The proposed method has the following conclusions:

« Estimation of quantile function can be achieved
* Aresult satisfying the probability constraints can be found
* Melting nodes can be avoid
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Force density method o
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After obtaining the Lagrangian multiplier:
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