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Cost optimization results for examples 1-4
Point fr(in) dy (in) & (im) Total cost (5)
Example 1 6.75 0.375 6.5 2645
Example 2 5.75 0.375 7 2208
Example 3 4.75 0.375 7 19.93
Example 4 13.5 0.375 20 60.22
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CONSTRAINT
8 LAYER
= Wi
g 5 J=1.M+N
= E i=L.K
< Al varmee !
LAYER
Ui
Fl.K
i=1.N:
| COMPETITION
- [ LAYER 1 2 3 TavamsERssEmEmEREREE M
HEl v
ol e FL.Me
= = i=L.5
8 g INTERPOLATION 1 2 3 Erarsssssasans S
& LAYER
. Sensitivity
Structural Analysis Coefficients
Computation of New Effective
Cross-Sectional Properties in
Accordance with AISI Code
=" nira-layer connections for competition (™  inhibitory recurrent
— -  imter-layer excitatory connections
—— = inter-laver mhibitory connections Yy data flow

Data flow and topology of the hybrid CPN-neural dynamics model for optimization of cold-
formed space trusses.
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(Robust ki 4 L 4 (RBDO) (Reliability-Based Design Optimization)
5l o o3lizl jglate ol (ly 45 Wi o1 5l 1o g, 93 (RDO) Design Optimization)
Gy |y Cpalad pie (Gl (6l i Gl 608 &5 ditun ()b (o4 Jgoi8 Ll b o)
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Perspective view group 1
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group 1
oliel 4l 6 lazs L (28) s
3D six-storey frame: Characteristics of the random variables
Eandom variable Probability Mean value Standard
density deviation
funection
E N 200 0.10E
7 N 250 0. 106y,
Design variables N 5 0.1s5;
Loads (107} Log-N 6.4 0.20

ojlo ol (la yuize (4) Jsi

w‘ IR W)

(7-3-1) ks Lo b mas a5s S jl e cal (b 5l Blus 59 o129 Cands Ban oS sl Job y
oai > DBO,RBDO,RBDO-NN1,RBDO-NN2 (cloisgy b ojlo opl .ol osds oslizl

258 o omliie 15 Joax )51y (Shb g (Biel sl il 390 (loj duglie

3D six-storey frame: performance of the methods

Optimization procedure ES penerations pf" Optimum weight (KN) Time (h)
DBO 43 0.171 x 100 727 0.05
RBDO (500 siml) 65 0.105 x 10~2 869 7.6
RBDO-NN1 (500 siml.) 64 0.105 x 10~2 873 27
RBDO-NNZ2 (500 siml.) 65 0.105 x 102 869 36
REDO (1000 siml} 68 0.101 x 102 873 163
REDQ-NN1 (1000 siml) 69 0.101 x 102 875 53
REDO-NN2? 66 097 x 1073 881 50
RBDO (5000 siml)} 68 0.101 x 1072 875 81.1
REDO-NN1 (5000 siml) 69 0.101 x 102 875 26.5
REDO-NN2* 66 097 x 103 881 50

2 For 100 000 simulations.
b For 100 000 simulations using the NN2 scheme.
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Oiptimal dessgns for the five-bar truss using 3 nearal network for acalyss
Diesign variables

Oibjecsive
X E'S x x Xy functions
hﬂmu"n‘ sets, all Enitial 10 L 19 Lo 10 8.2
: displice-
:::E;wi Fieal 2131 2432 2679 2766 10 128626
) praiping &ets, all Initial 1. 1.0 Lo LAy 1.0 SH.2E
pulpul displacs
R mapad Final 1852 203 2763 1780 10 127759
ﬁf.;'f:h;“ sel, Iwe Isitial 10 Lo 10 10 Lo .39
verbeal displacements
mappe Final 1.535 1778 219 2,285 L0 10756
(-2 B
100 training sats, b Iretial 10 1.0 1.c Lo L4 228
vertical displacements
jcalad 85 oomsiraizis Fanal 1505 1.554 L.138 .11 1.4 102389
Exact
Sclution 1.3 13 2.1 1121 1.0 100.0
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Network randomly generated inf Training cata it known optimum Errar
description max min pu [LeTaLions I P description
{10-11-8) 320 i 2 br 22 min 45788 1.053 l.i41 e=0015
S 320 0t 40 min 28663 —_ — e=1{.169
(0-11-3) irn [IN] 2hr 17 min 136400 1.342 1.531 & =0017
(i0-6-6-2 32.0 - 0.1 31.5min 13220 0.85% 0.54] £ = 0.0[
(L0—-2) 45.0 0.1 3.5 min 12560 . 0.5 0,533 =001
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(10661} 550 0.01 232 min 10209 — 0009 o0 £ =001
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