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O ABSTRACT 0O

In this paper we will study how to find the most efficient steel section in torsional buckling
without the need for additional consolidation by using Artificial Neural Networks based
on one of the methods of nonlinear programming (Lingo program).

The mathematical model of optimal design was formulated in accordance with the
European code using the Lingo program to give us samples for optimal sections (the most
efficient) in torsional buckling in order to create a database of the results of this program to
be used as input in the design of the Artificial Neural Network .

The design has been chosen to suit the engineering and behavioral requirements as
recommended in the European code and to give the minimum cost of the member.

The most cost effective design variables were chosen namely width (b) and height (h).

In this search: 140 samples were taken for use in Artificial Neural Network design , the
network has been trained on them , tested and made sure of their effectiveness in finding
the optimal format .

So we designed a software program that allows any user to take advantage of the network
design to find the desired optimization section .

Keywords: optimum design ,nonlinear programming , torsional buckling , Artificial
Neural Network , Lingo program .
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Ned(kn) bdas(mm) hdas(mm) Adas(cmz) bANN(mm) hANN(mm) AANN(cmz) R%
235 100 95 24.5 92.5636 | 87.1488 | 22.54165 | 7.993
605 126 137 64.795 | 120.1378 | 128.0862 | 61.21865 | 5.52
7000 303 750 383.1 303.548 | 697.4927 | 372.5119 | 2.77
910 220 220 88.26 | 216.5314 | 215.1090 | 86.6854 | 1.79
1580 300 320 155.085 | 294.2379 | 311.9211 | 151.7935 | 2.13
1045 300 350 136.5 |296.5305 | 341.5768 | 134.443 | 1.51
140 100 100 24.8 91.7861 | 93.0192 |22.73837 | 8.32
1020 186 200 111.32 | 175.8465 | 190.3974 | 105.0539 | 5.63
3000 288 310 235.22 | 279.4618 | 308.064 | 229.2266 | 2.55
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