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Abstract 
Optimal design is attracting increasing interest due to the huge energy and material consumption 
for tall steel structures. The optimization of certain structure is based on primitive design, which is 
commonly obtained by traditional design process. The design results obtained from the 
optimization of primitive design is called optimal design. Traditional optimal design method 
commonly starts with a primitive design which is greatly over constrained. The over constrained 
primitive design has great design redundancies, and further optimization process will successively 
reduce the design redundancies until the controlling constraints are properly constrained. There is 
another optimization process, however, which starts with a primitive design which is under 
constrained. The under constrained primitive design will be effectively upgraded in successive 
optimization process using minimum structural material increments until the controlling 
constraints are properly constrained. The first optimization process, which starts with over 
constrained primitive design is called forwardly constrained optimal design (FCOD) method. The 
second optimization process, which starts with under constrained primitive design is called 
reversely constrained optimal design (RCOD) method. In this paper, the RCOD method is applied 
to a 10-storys steel frame structure to investigate the superiority of the RCOD method when 
compared with the FCOD method. 

Keywords: primitive design; redundancy; forwardly constrained optimal design; reversely 
constrained optimal design. 

1 Introduction 
The development of super tall steel residential 
buildings have drawn great attention due to 
prefabrication demand in building industry in 
recent years in China because of the unique 
advantages of steel, such as light weight, high 
strength of the steel material and convenience of 
Construction [1]. Therefore, the optimal design 

of tall steel buildings is attracting increasing 
interest due to the huge energy and material 
consumption. The optimization of certain 
structure is based on primitive design, which is 
commonly obtained by traditional design process. 
The design results obtained from the optimization 
of primitive design is called optimal design. 
Traditional optimal design method commonly 
starts with a primitive design which is greatly over 
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