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ABSTRACT : The use of sinusoidal corrugated web girder for the box-type girders and gable steel main frames has recently
been increasing very much. The reasons are that the thin web of the girder affords a significant weight reduction
compared with rolled beam and welded built-up girder, and that corrugation prevents the buckling failure of the web.
Improvements of the automatic fabrication process makes mass production of the corrugated web and unit possible, and
applications of this girder have been extended considerably. Thus, the research for the optimum design processer
considering the production data is needed practically. For doing this research, we develope the discrete optimum
structural design program in consideration of production list data for the research, and the program apply to the single
girder under the uniform load and the concentrated load as numerical example. We consider objective function as
minimum weight of the girder, and use slenderness ratio, stress of flanges and corrugated web, and the girder deflection
as the constraint functions. And also the Genetic Algorithms is adopted to search the global minimum point by using the
production list as a discrete design variable. Finally, to verify the optimality of the design, we conduct a comparison of
the results of the discrete optimum design with those of the continuous one, and also analyze the characteristics of the
optimum cross-section.

KEYWORDS : discrete optimization, corrugated web girder, sinusoidal corrugation, genetic algorithms, discrete design variable
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Table 1. Standard Products Data of Sinusoidal

Corrugated Web Beam(26) (unit: mm)

1 200.0 10.0 500.0 2.0
2 220.0 10.0 500.0 2.0
3 250.0 10.0 500.0 2.0
4 200.0 12.0 500.0 2.0
5 220.0 12.0 500.0 2.0
6 250.0 12.0 500.0 2.0
7 300.0 12.0 500.0 2.0
8 220.0 15.0 500.0 2.0
9 250.0 15.0 500.0 2.0
10 300.0 15.0 500.0 2.0
11 350.0 15.0 500.0 2.0
12 250.0 20.0 500.0 2.0
13 300.0 20.0 500.0 2.0
14 350.0 20.0 500.0 2.0
15 400.0 20.0 500.0 2.0
16 300.0 25.0 500.0 2.0
17 350.0 25.0 500.0 2.0
18 400.0 25.0 500.0 2.0
19 430.0 25.0 500.0 2.0
20 350.0 30.0 500.0 2.0
21 400.0 30.0 500.0 2.0
22 430.0 30.0 500.0 2.0
375 200.0 10.0 1500.0 3.0
376 220.0 10.0 1500.0 3.0
377 250.0 10.0 1500.0 3.0
378 200.0 12.0 1500.0 3.0
379 220.0 12.0 1500.0 3.0
380 250.0 12.0 1500.0 3.0
381 300.0 12.0 1500.0 3.0
382 220.0 15.0 1500.0 3.0
383 250.0 15.0 1500.0 3.0
384 300.0 15.0 1500.0 3.0
385 350.0 15.0 1500.0 3.0
386 250.0 20.0 1500.0 3.0
387 300.0 20.0 1500.0 3.0
388 350.0 20.0 1500.0 3.0
389 400.0 20.0 1500.0 3.0
390 300.0 25.0 1500.0 3.0
391 350.0 25.0 1500.0 3.0
392 400.0 25.0 1500.0 3.0
393 430.0 25.0 1500.0 3.0
3% 350.0 30.0 1500.0 3.0
395 400.0 30.0 1500.0 3.0
396 430.0 30.0 1500.0 3.0

Fig. 4 Boundary Condition and External Load of Simple
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Table 2. Comparison Between Discrete Optimum Results
and Continuous One (Concentrated Load)

HA WA 3o 7F(Fx(i)dt“t —1]*100(%)
£y
PUENN | ogoMpa | 270MPa | 300MPa | 330MPa
100 6436 | 6514 | 6528 | 6528
200 2468 | 2443 | 2346 | 2093
300 1269 | 1166 7.4 423
400 1231 | 103 757 1.89
500 18.61 6.61 761 145
600 1281 | 1007 7.96 3.32
700 24.36 646 | 1019 | 1384
800 2601 | 1835 784 | 11.96
900 1917 | 2263 | 1253 2.22
1000 1967 | 1441 | 1767 | 1002
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