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Design of Steel Structures

Using the Neural Networks with Improved Learning
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ABSTRACT : For the efficient stochastic optimization of steel structures for which a large number of analyses is required, artificial neural
networks, which have emerged as a powerful tool that could have been used to replace time-consuming procedures in many scientific or
engineering applications, are applied. They are utilized for the solution of the equilibrium equations resulting from the application of the
finite element method in connection with the reanalysis type of problem, for which a large number of finite element analyses are required
in this study. As such, the use of artificial neural networks to predict finite element analysis outputs simplifies and facilitates the
performance of the stochastic optimal design of structural systems where a trained neural network is used to replace the structural
reanalysis phase. Moreover, to improve efficiency of used artificial neural networks, genetic algorithm is utilized. The stochastic optimizer
used in this study is an algorithm based on the evolution theory. The efficiency of the proposed procedure is examined in problems with
both volume (weight) functions and real-world cost functions
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KEYWORDS : Artficial Neural Networks, Structural Optimization, Back Propagation, Genetic Algorithm, Evolution Theory,
Reanalysis, Learning Improvement.
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ANN(c) @ Q134w gnby - Sdukazs, #E 40 300 ) ANN(d) @ RlgA4%( By - fadzeld 9" &0 300)
ANN(e) @ 274 gy - Adaidaald, #" 40 400 ) ANN(D : QEAAH Sy - fEdmEE, e 40 400)
Number of FE analysis : #42} 34 F f3ta o] ofg Agia = | Number of ANN analysis : 228} 78 3 134A%e) <3t Afsja) &
Number of Iteration{Number of Generation) @ %3} #}39] WE3]4 Computing Time @ A4RIZE Relative Error : Type [ 39} A4}

MS.E @ 32743 HFAFLA | No. of Trial : Q1547
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Optimization Type Number of | Number of Number of Optimum Cost | Computin Relative Learning of ANN
Type | OPT+Analysis | FE Analysis | ANN Analysis Iteration (MN) Time(sec Error(%) M.S.E No.of Trial
| GA + FEM 7802 - 7802 73,591 279.60 - - -
11 GA + ANN(a) - - - - - - 0.05 SEE0t
n GA + ANN(b) - 7748 7748 74,894 24.29 1.771 0.05 1
I\ GA + ANN(c) - 7775 7775 74,430 65.44 1.140 0.05 27
' GA + ANN(d) - 7775 7775 74,430 65.44 1.140 0.05 1
vl GA + ANN(e) - 7811 7811 73,979 174.13 0.527 0.05 5
VI GA + ANN(f) - 7811 7811 73,979 174.13 0.527 0.05 1
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