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Research on Optimization of Structural Element in Steel Structure using GA
- Study on degree of freedom of member arrangements -

OMasahiro YAMAMOTO™  Yuichiro YAMABE™
Akinori TANI™

Keywords : Genetic Algorithms, Steel Structure, Optimization of Structural Element, Optimization of Planning

Structural planning is an indispensable task in building planning. Therefore, the structural planning plays an
important role in building planning. However, in the planar planning of the building, there are many structural
members decided in accordance with the experience and intuition of the designer, and it is difficult to always select
the optimal members. In addition, there are numerous combinations for members and their arrangement, and it is
almost impossible to consider all combinations. A Genetic Algorithm (hereinafter referred to as GA) can be applied
as a meta-heuristic method for solving problems such that there are infinite number of solutions.

In this research, a structural planning support system by applying GA is developed in order to easy structure planning.
In this system, both the arrangement of columns and beams and their cross-sectional areas are optimized
simultaneously by GA. The optimization of cross-sectional areas can make it possible to select structural members
with wide range cross-sectional performance under constant cross-sectional height in accordance with optimal
planning changed by the initial setting.

In this research, optimal arrangements and selection of cross-sectional areas on structural members are performed
according to the planar size and number of spans entered by the user. Through simulation, changes of the optimal
arrangement and cross-sectional areas of structural members can be observed when the number of spans and column
arrangement is fixed or liberalized. Generally, the speed of reaching a highly evaluated solution is considered to be
faster under fixed member arrangement than under liberalized setting of spans. However, it is faster under liberalized
setting of spans than under fixed member arrangement in some combination of the planar size and number of spans.
This shows that the proposed system can present various optimal results with different optimal arrangement and cross-
sectional areas of structural members depending on user input setting condition. Therefore, this system is considered
to be able to assist designers. From the mentioned above, it is clarified that the proposed system using GA is effective
for optimization problem on structural members in building planning.
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*2  Associate Professor, Department of Architecture, Graduate School of Engineering, Kobe University, Dr. Eng.
*3  Professor, Department of Architecture, Graduate School of Engineering, Kobe University, Dr. Eng.
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