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Abstract The mapping between the elastic structure s stress and displacement and it s design vari—
ables with multidayer BP networksis described using the high parallelity and nonlinear mapping of
the Artificial Neural Networks ( ANNs) 7 An approach to the global Structural Approximation
Analysis (SAA) is developed by ANNs. The idea of multiplex shape optimization method is intro—
duced to design and train the neural networks, and then establish the ANNs “model for SAA. The
example of truss shows the structural optimization using approximation analysis by ANNs has high
precision and adaptabili ty.
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Fig. 2 The flow chart of structural optimization using ap-

proximation analysis by neural networks
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(2) ° Table 1 The learning error of sample
(3) LOem= s/=< 10.0cm’, 1.0 cm<< s5< w . . - -
10. 0 szo S1 N ,9 Fn try 4 1 3 4 s
; [¢ 1= 2000 N/em®, [ ] 0.0015 0.0017 0.0001756
5 Four-bar tuss
= 1500N /ecm:
4 BP ( ) Fiv b 0.0020 0.0013 0.0006742 0. 0005903 0. 0014
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Table 2 The result of structural optimization using approximation analysis by neural networks

Optimization S 52 Optimizang Times of ) Tim es of
. full Ivss approx1m£3lt10n
weignt ull-analyss analy sis
Four—bar truss Approximation analysis by neu— 5. 4516 9. 4344 2969. 7 85 187
ral netw orks
Full-analysis 5. 4498 9. 4380 2969. 69 139 0
Five-bar truss Approximation analysis by neu— 2. 4953 3.7135 1798. 9 79 201
ral netw orks
Full-analysis 2. 4942 3.7146 1798. 9 171 0
st 1 2 4 ( cm?), 55 3 (5) ( cm?) s;: Optimization section area (cm?) of trusses 1, 2, 4

s2: Optimazation section area (cm?) of truss 3 (5).
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