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Minimum Weight Design of Steel Fishbone Frames using Knowledge-based
Structural Design System

o Hisao TANAKA " and Minoru YAMANARI "2

Keywords: Knowledge Processing, Minimum Weight Design, Steel Frame

Minimum problems have been dealt in various fields of engineering. A development of minimum weight design of steel
frames based on a knowledge processing was conducted in this study. The framesin this paper were partial frames taken
from overall moment-resisting frameslook like fish bones for taking the general quality in structura design. The computer
language and software for the development of this system are DSP that Nagasawa et a developed and Excel 2000 which
is the most popular spread sheet system respectively. DSP is a knowledge processing language especially useful for
description of programming of mechanical design in structural engineering. This works with a knowledge base with
design catalog such as steel members provided by steel corporations.

Once ago, Suga performed the study on minimum weight design of such frames with legacy language like Fortran. He
deduced some equations of relationships between weight and span with respect to columns and beams. The equations
were used for performance test of the design system presented in this paper. The new design system showed good ability
because the test results agreed with the estimations very well.

Furthermore, another case study was conducted for the contemporary frames because the frames dealt by Suga are ol d-
fashioned frames; especially haunches were put at beam-ends. As aresult, it was clarified that the weight of the
contemporary framesis alittle larger than that of the old-fashioned frames.

*1 Graduate Student, Graduate School of Science and Technology, Kumamoto University
*2 Associate Professor, Kumamoto University, Dr of Eng.
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