A Study on the Multi-Level Artificial Neural Networks

Using Genetic Algorithm for Preliminary Structural Design
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ABSTRACT : Recently, the Artificial Neural Network(ANN) which can organize complex non-linear problems by effectively applying the
parallel computational model that is similar to the human brain, was adopted in the wide department of technology and resulted in many
successful applications. In this study, a more appropriate formal method is suggested for the preliminary structural design stage controlled
merely by the designer’s experience and intuition. To do so, this study proposes a multi-level ANN according to the general progressive
structural design procedure, using Back-Propagation Algorithm (BP) and Genetic Algorithm (GA) for the ANN learning. The preliminary
structural design of cable-stayed bridges was applied to illustrate the applicability of the study formulated as stated above, and the results
of two different learning methods were compared.
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700 120 37.5 2 3 0 110 30 35 155 15 35.9 56.8 28 12
456 43 23.8 2 6 0 76 28.5 28.5 80 12.5 0 27 16 9
249 71 | 17.7 1 5 0 60 26 26 60 78.5 16.5 26 29 7

12 314 56.5 15.8 0 83.9 28 28 108 66.35 55 37 14

13 134 30 12.8 0 27 18 18 48 24 21 0 9

14 89 22 10.3 16.59 11.2 16.5 16.5 1 16.91 191 0 2

15 111 18.3 3.8 4 16.5 26 13 13 26 16.5 1.3 14 4 3

16 292 46 35.3 6 0 76.2 40.62 40.62 76.8 57.74 36 0 10 3

17 210 26 14.7 6 32.83 42.93 42.93 41 56.13 22 0 4 2

18 386 72.6 10.4 5 0 43.5 41.5 41.5 4.5 245 33.3 38.1 1 2

19 514 110 29.3 1 5 0 146.3 63.8 63.8 191 63.8 18.6 22.9 69 4

20 378 34.3 20 2 1 0 42 1 42.8 42 .8 42.8 22.4 3.09 24.2 7 2

21 280 24 17.9 2 6 0 30 30 30 30 20 2.4 9.6 12 2

22 630 51.8 36.3 2 6 0 95 45 45 a5 35 4.75 26 21 3

23 209 20.7 23 2 6 0 Q 42.96 42 .96 0 19.69 1.66 19.1 0 1

24 470 42.8 18.5 2 [§] 11.75 50 50 50 50 25 1.75 35.8 5

25 442 46 17.8 2 6 0 54 42 42 54 24 3 29.5 14

26 354 52.2 16.5 2 5 0 0 50.15 50.15 50.2 26.55 4.4 37.8 10

27 653 62.4 30 2 5] 5.5 105 38.5 38.5 105 34 3.6 15.3 44

28 319 491 24.3 1 6 0 849 34 34 84.9 81 3 35.6 IR 8
345 54 21 1 6 5.8 120 35 35 120 29.2 Q 36 18 13
479 41.9 26.5 2 6 5.4 84 31 31 80 8 1.9 22.5 18 11
229 40.5 38.1 1 [¢] 6 65 17.8 17.8 65 57.6 2.5 6.6 31 11
884 137 17 2 5 5.4 133.4 60.63 60.63 133 48.5 28.4 42.6 66 12
452 111 28 1 4 8.5 182.9 18.29 18.29 201 30.48 3.05 66.5 42 12
781 121 33 2 6 14,7 115.2 36 36 1783 16.2 40.2 4 77 17
400 107 21 1 4 22.5 150 27.5 27.5 150 22.5 24 60 23 13
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