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OPTIMUM CHARACTERISTICS OF FRAMED STRUCTURES

Akio HASEGAWA*, Seiki SAKAUE**, Yoshiaki GOTO* and Sei MATSUURA¥

Quite recently, the method of maximum load design has been found useful
for the optimization of steel structural members such as beams and columns
(Level 1), and has also been developed in priniciple for the optimization of
general steel structures (Level 2), combined with the Level 1 optimization,
in which simple trusses have been examined for demonstration

This paper extends the above results to the optimization of steel framed
structures and the extensive calculations are performed for 2-span, 2-story
steel frames with H-shaped members. Emphasis is placed on presenting the
general optimum characteristics of framed structures depending on the
slenderness of structures and the respective influences of design
constraints. The results of Level 1 optimization for component members are
incorporated into the frame optimization of Level 2, introducing the concept
of the optimum shape coefficients of individual structural components.

From this study, the following conclusions have been made

1) Deflection constraint tends to dominate for slender frames.

2) Maximum load carrying capacity per unit volume increases with the total
volume of frame. This tendency is remarkable when buckling is considered,
while the rate of increase decilines when shear constraint is considered.

3) Without deflection constraint,fully stressed design gives the optimum for
frames, in which the column components are governed by combined normal
stresses, while the beam components are dominated by shear stresses.

4) Optimum proportioning for component members depends on the total volume
of frame. However, the rate of dependence is not remarkable in general,
although it varies with the design constraints considered.

5) Optimum shape coefficients of component members do not give much
influences for the optimum frame proportioning from the practical
standpoint.

6) Grouping of similar members such as first story columns helps the
reduction of independent variables in the optimization proceduce and thus
results in the good efficiency of calculations. This may imply a
possibility of effective multistage optimization of structures.

* Department of Civil Engineering, Nagoya Institute of Technology
** Nippon Steel Corporation



