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Table 1 The computed resultsof Sngle stiff ness dements
Traditiona -0.5 -0.25 -0.25 -0.25 -0.25 -0.5 0.0 0.0 0.0

Neurocomputed - 0.505 - 0.247 - 0.245 0.001

-0.242 -0.249 -0.490 - 0.005 0.015 - 0.029
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2 , t=0.1 m , EO ’ |"I =0 ’
. ,Ri=10KQ ,Ci=1pFB;=10.0(i=1, 2, , 6),
h=0.1. 60 , 2
2 ( X Eo,mm)
Table 2 The neurocomputed di gplacements of nodes
Node No. 1(V) 2(Y) 3(X) 3(Y) 5(X) 6(X)
Neurocomputed - 3.252622 - 1.252688 - 0.087909 - 0.373607 0.175812 0.175809
Traditiond - 3.252747 - 1.252747 - 0.08791209 - 0.3736264  0.1758242 0.1758242
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Fg.2 A plane stress structure Fg.3 A smple truss
3 , P, S=1000 mm’,
l2=10=100 mm 9 =30°. , Eo=2.0%10° MPa,
3 1 (% Eg,mm)
Table 3 The computed displacements of node 1 under different loads
Load (x10° N) 1.0 2.0 3.0 4.0 4.5
Neurocomputed 4347. 782 8695. 306 13042. 852 17394. 641 19568. 783
Theoreticd 4349. 645 8699. 290 13048. 935 17398. 581 19573. 403
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REAL-TIME NEUROCOMPUTING THEORY AND
NUM ERICAL SIMULATION ON ELASTIC MECHANICS)

Sun Daoheng Hu Qiao ~ Xu Hao ~
( Department of Applied Mechanics and Engineering, Southwest Jiaotong University, Chengdu 610031, China)
" ( Mechanical Engineering School of NortheasternUniversity, Shenyang 110006, China)

Abstract How to reduce the timein structurd andyss and desgn has been dwaysa remarkable problem
for engineers and researchers. Because of the nonlinear and pardle processng ability , Neurd Networks
(NN) has been widdy used. In thispaper , some fundamenta problems about the gpplications of NN in
gructurad andyss have been studied through theoretica analyss and numericad smulation. Based on the
Hopfidd NN, the concept of Energy Functiond and the Minima Potentid Principle, the computation of
dagic mechanics was transmitted into a quadratic programming. The corregponding architecture and the
parameters of the NN(M-TH, M- Hopfied) were given, and the networks dynamic stahility was ana
lyzed. Solving an dastic mechanica problemisequd to NN’ s dynamic sabilization, and the utimate s&a
ble state of NN isthe solution of related mechanica problem. A NN can be mgpped to an dynamic circuit ,
in which the information is processed pardldly and the time gent has nothing to do with the conplexity
of aproblem. It can been seenfrom the two exanmples given that the neurocomputed outputs are in agree-
ment with the dasicd FEM , the rdlative errorsare al below 1/ 1 000. It will take about 10" * sto ana-
lyze the structure by usng neura FEM , and it has no rdation with the structureé s complexity. Theinput
parameters ( R;, C andf3;) of the M-Hopfield and M- TH net efect directly on computing speed and pre-
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