Abstract
Optimal Analysison the Cost of Labor Saving Design of Steel Brides

KOKUBO Sachie

In recent years, cost saving isin great demand for public works, not excepting the
design of steel brides. For the design of steel bridges, the guideline was proposed in
1995, which aims at the reduction of manufacturing cost. The objective of “Guideline’
type design is to reduce the total cost, considering the balance of the material cost and
fabrication cost. The basic concept of this design is to reduce the cost of both welding
and assembling costs at the sacrifice of slight increase in material cost, by enlarging the
segment size with identical cross section. However, the effectiveness of “Guideline”
design is not proved numerically. The effectiveness of “Guideline” design is examined
through various trial designs in this study, and the perspective on steel bridge design in
future is also discussed.

Object of design in this study is the outer girder of a three span continuous plate
girder bridge. In addition to the design of “Guideline” type bridge, two more types are
designed to assess the cost of “Guideline” design. One is the conservative design aiming
at minimizing steel weight, and the other is proposal design without stiffeners.

Two design methods are employed for the same design condition: (1) a method
utilizing numerical optimization tool and (2) a conventional design method performed
manually. The objective function in the optimization is the sum of the material cost and
fabrication cost.

The results of these design clarify that “Guidelineg” design can be effective for the
reduction in total cost, though it is difficult to reach the optimum design because the
total cost isvery sensitive to uniformly decided section size.

The design method utilizing optimization is helpful to reduce the cost. One of the
interesting findings obtained from the optimization is the significant effect of the
spacing of vertical stiffener on the cost. The result of optimization suggests that wider
spacing may reduce the cost, though further study is necessary to use this design
practically.
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