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ABSTRACT : The underlying advantages of using thin-walled corrugatedwebs instead of plate girders with stiffeners are the
elimination of instability problems associated with buckling of the thin-walled flat plate, and elimination of the need for
transverse stiffeners, which alsoresults in economic advantages. This paper focuses on two aspects related to the
structural design technique forsinusoidal corrugated web steel beams, and the optimum design of the beams using
real-value genetic algorithms. The structural design process and design variables used in this optimization werecomposed
with EN 1993-1-5, DASt-R015 standard and Pasternak et al. (2004), and the valid design capacity of shear buckling of
the standards were compared. For the optimum structural design, the objective function, presented as the fullweight of
the sinusoidal corrugated web beams, and the slenderness, member forces, and maximum deflection of the beam, were
considered constraints. Finally, the simple beam under the uniform load was adopted as a numerical example, and the
effective probability parameters of the genetic operators were considered to find the global minimum point.
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MADL (p, =0.875, p,, =0.3, dz=0.001z")

MA | Flz) by ty h,, ty
2 ) | %@ | (o) ()| () | ()| @)
10 | 15789.6 | 3.164x<10°3 | 217.7 | 15.0 | 1737.0 | 4.6 | 0.0
20 | 15980.3 | 3.129x107 % | 240.5 | 17.4 | 1359.5| 4.9 | 0.0
30 | 16056.0 | 3.114x 1073 | 324.1 | 13.2 | 1417.6| 4.6 | 0.0
40 | 15785.8 | 3.167x10" % | 313.2 | 12.7 | 1516.4 | 4.5 | 0.0
50 | 15445.9 | 3.237x107 | 185.7 | 20.4 | 1505.1| 4.6 | 0.0
60 | 15680.6 | 3.189x<10" 3 | 249.3 | 14.8 | 1579.9| 4.6 | 0.0
70 |15892.0 | 3.146x10"* | 207.6 | 17.4 | 1573.9| 4.8 | 0.0
80 | 15767.4|3.171x10" 3| 212.4 | 18.2 | 1514.3| 4.6 | 0.0
90 | 15742.9 | 3.176 <107 % | 292.9 | 13.2 [ 1531.6 | 4.5 | 0.0
100 | 15383.7 | 3.237x10°3 | 258.3 | 14.1 | 1577.3| 4.5 | 0.0
F 2. FMMA HMZED (p, =0.25, p,, =0.0, dz=0.3z")
RA | F(x) by t; h, ty
+ | (mm?) ¢(c) (mm) |(mm)| (mm) |(mm) Pla)
10 | 16458.1 [ 3.038x107%| 184.7 | 18.7 | 1676.7| 5.0 | 0.0
20 | 15387.0 | 3.247x10"3 | 240.7 | 16.3 | 1438.2| 4.6 | 0.0
30 | 15403.6 | 3.246x10~* | 200.5 | 19.0 | 1499.7| 4.5 | 0.0
40 | 15316.1 | 3.262x10" % | 237.3 | 14.9 | 1601.5| 4.5 | 0.0
50 |15279.4 |3.270x107 | 290.2 | 13.1 | 1490.3| 4.5 | 0.0
60 | 15412.4 | 3.244<107%| 229.7 | 16.2 | 1537.8 | 4.5 | 0.0
70 | 15403.7 | 3.246 <107 % | 254.9 | 13.4 | 1666.5| 4.5 | 0.0
80 | 15283.1 | 3.271x107%| 203.6 | 18.1 [ 1539.2| 4.5 | 0.0
90 |15295.9|3.268<10" 3| 261.4 | 14.3 | 1516.5| 4.5 | 0.0
100 | 15313.9 | 3.264 <1073 | 246.0 | 15.3 | 1507.7| 4.5 | 0.0
0.2 q
3 24 g5
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.08 Simple Beam - Constraint
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Cost F(x) / F,

CostF(x)/F,

Fitness ¢(x)
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