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Position Short Long Design load
span (m)  span(m)  (kN/m’)
Corners 4 4 10.636
4 8 10.636
12 12 19.54
12 24 19.54
4 4 19.14
4 B 19.14
12 12 28.548
12 24 28548
Mid faces B 12 15,004
B 2 19.34
B 12 23.676
8 16 19.34
4 [ 14,972
12 18 24.044
Centre 8 12 19.34
Mid sides 4 (3] 10,636
4 4 14.972
4 6 19.14
4 8 14972
12 18 19.54
12 12 24.044
12 18 28.548
12 24 24.044
B B 15004
8 8 23,676
8 16 23.676
B 16 15,004
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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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Data flow and topology of the hybrid CPN-neural dynamics model for optimization of cold-
formed space trusses.
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3D six-storey frame: Characteristics of the random variables

Eandom variable Probability Mean value Standard
density deviation
funection

E N 200 0.10E

) N 250 0.10ay

Design variables N 5 0.1s5;

Loads (107} Log-N 6.4 0.20

ojlo ol la yiie (4) Jsi

(7-3-1) ks Lo b mas a5 S jl e cal (b 5l Blas 159 o129 Cands Ban oS sl Job )
oai > DBO,RBDO,RBDO-NN1,RBDO-NN2 (cloisgy b ojlo opl .ol osds oslazul

258 o omliie 5 Joax )51y (b g (B0l 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 sinmulations 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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