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Distributed Operation of Structural Design Process

27 s % F g 23 Qe
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ABSTRACT

Distributed operation of overall structural design process, by which product and process optimization
are implemented, is presented in this paper. The database-interconnected multilevel hybrid method, in
which the conventional design method and the optimal design approach are combined, is utilized there.
The method selectively takes the accustomed procedure of the conventional method in the conceptional
framework of the optimal design. Design conditions are divided into primary and secondary criteria. This
staged application of design conditions reduces the computational burden for large complex optimization
problems. Two kinds of numeric and graphic processes, are simultaneously implemented on the basis of
concurrent engineering concepts in the distributed environment of PC networks. Numerical computation
on server and graphic. works on independent client are communicated through message passing.
Numerical design is based on the optimization methodology and the drawing process is carried out by
AutoCAD using the AutolISP programming language. The prototype design experimentation for some
steel trusses shows the validity and usability of the method. This study has sufficient adaptability and
expandability in methodology, in that it is based on general theory and industry standard systems.
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X(aU/aX <02 A%,
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HE

5.1 20071 EgA 29

150709 AEok 200709 BAS Z2E FF 20074 E2(Arora, 1997)9) o
aley #x F9).
Table 19] 23¢] 3711 WH(GADSS, SADSS 2 BBMDSS)¢] ZA#zkat vla

2 9 Fig. 3% 2=z, dAx

= 235
ALE3

Table 1 AISC Sections for 200 Bar Truss

Group No. Present GADSS SADSS BBMDSS
1 W 6x9 W 6x15 W 6x15 W 6x15
2 W 6x9 W 8x10 W 12x14 W 6x15
3 W 6x6 W 6x9 W 10x12 W 6x15
4 W 6x9 W 12x16 W 10%12 W 6x15
5 W 6x9 W 12x14 W 6x9 W 6x15
6 W 6x9 W 6x12 W 16x26  |W 6x15
7 W 6x9 W 6x15 W 12x26  |W 6x15
8 W 6x9 W 8x10 W 14x22 W 6x15
9 W 6x9 W 8x10 W 8x10 W 6x15
10 W 6x9 W 4x13 W 8xi0 W 6x15
1 W 6x9 W 6%9 W 14x22 W 6x15
12 W 6x9 W 8x18 W 14x22 W 6x15
13 W 6x9 W 4x13 W 12x14  |[W 6x15
14 W 6x9 W 6x12 W 14x22  |W 6x15
15 W 10x12 W 8x15 W 12x16 W 6x15
16 W 6x9 W 8x13 W 4x13 W 6x15
17 W 6x9 W 6x25 W 16%26 W 6x15
18 W 4x13 W 8x21 W 5x19 W 8x28
19 W 6x9 W 5x19 W 10x12 W 6x15
20 W 6x15 W 10%26 W 10x22  |w 8x28
21 W 6x9 W 8x10 W 8x15 W 6x15
22 W 6x9 W 6x25 W 12x26  |W 6x15
23 W 5x19 W 18x35 W 12x35 W 8x40
24 W 6x9 W 6x12 W 6x16 W 8x24
25 W §x21 W 21x50 W 18x35  |W 8x40
2% W 6x9 W 8x10 W 12x16 W 6x15

oz W 10x12 W 6x25 W 8x18 W 6x15
28 W 6x20 W 10%54 W 12%53 W 6x25
29 W 12x30 W 8x48 W 16x57 W 12x65
Cost 7950 12.7437 152540 13.6797

52 120854 EdjA =H

l"_8.

£33} d3h= Fig.

3}
=3 28 dAFEES BEHE AE geune

ako] eI

P
Fig. 2 AutoCAD presentation by AutoLISP in
dlstrlbuted env1ronment(200 bar truss)

o b pompr

Fig. 3 Distributed Operation of Structural
Design Process

120871 FAE zE BE 120852 E&(Schmit, 1994)0] tigt =& Fig. 49 23 A43A3 A
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Fig. 4 1208-bar plane truss

Table 2. ¢nel&d EJ3F

Data B .
Algonit Objective function (Ib)
Method 1 1.107E03
Method II 1.070E03
Present 1.070E03
Reference 1.038E03
Table 3. 33} F4d 3
Design Variable Value (in)
1 3.02616E-01
2 1.95484E-01
3 1.89311E-01
4 1.69755E~-01
5 . 2.99567E-01
6 3.11661E-01
7 3.61560E-01
8 4.61320E-01
9 4.60955E-01
10 ' 4.39068E-01
11 4.88925E-01
12 5.36085E-01
13 5.82208E-01
14 6.28374E-01
15 6.74385E-01
16 7.20808E-01
17 7.66510E-01
18 8.12701E-01
19 8.59146E-01
20 9.06595E-01
21 9.58341E-01
22 1.02896E+00
23 1.18713E+00
24 1.73350E+00
ZAte]
o xEe
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wats A¢xdS tFed o d9H dAAH Zo] F
2737 ¥ 2002 rol gAHoR HIgoN BE =
2SS Ze dIHHIEAY AMH BFE So|dA HHg
A g o]AZE Hhsteth dAY FXANL fat
24 7wk HA5} Wil 71x3ta, aPY2Y2 AutoLISP Z
2a#%& 53t AutoCADE A H3gth FX94E ¥t
© Aust oyl e FAL WAASY Ao
o]FoAAth FAEAE T F AYaLE B HYA
& B dFE PCo WindowsE ZHRE o2 PVME A%
LAAZ 3o, X 2 AN dudFozs fFEaiydH
FHAYRE 4983, AutoCADS AEst] AFH o A7
=g Agsgte oA #4873 € THEY 88 F
47 ggg g e
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