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A Study on the Optimal Limit State Design of Reinforced
Concrete Flat Slab-Column Structures.

* X B
Park, Moon Ho

Abstract

The aim of this study is to establish a synthetical optimal method that simultaneously analyze
and design reinforced concrete flat siab»co‘lumn structures involving multi-constraints .and multi-
design variables.

The variables adopted in this mathematical models consist of design variables including sectional
sizes and steel areas of frames, and analysis variable of ‘the ratio of bending moment redistribu-
tion.

The cost function is taken as the objective function in the formulation ¢f optimal problems.

A number of constraint equations, involving the ultimate limit state and the serviceability
[imit state, is derived in accordaxjjce with BSI CP110 requirements on the basis of limit state
design theory.

Both cbjective function and constraint equations derived from design variables and an analysis
variable generally become high degree nonlinear problems.

Using SLP as an analytical method of nonlinear optimal problems, an optimal algorithm is
developed so as to analyze and deéign the structures considered in this study. The developed
algorithm is directly applied to a few reinforced concrete flat slab-column structures to assure
the validity of it and the possibility of optimization

From the research it is found that the algorithm developed in this study is applicable to the
optimization of reinforced concrete flat slab-column structures and it converges to a optimal solu-
tion with 4 to 6 iterations regardless of initial variables. The result shbws that an economical
design can be possible when compared with conventional designs. It is also found that considering
the ratio of bending moment redistribution as a variable is reasonable. It has a great effect on
the compositidn of optimal sections and the economy of structures.
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