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AN OPTIMAL ELASTIC-PLASTIC DESIGN OF TRUSS STRUCTURES USING
SENSITIVITY ANALYSIS AND ITS APPLICATION
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By Tetsuji MIHARA, Masamichi KITAKOJI, Nobutaka ISHIKAWA and Toshiaki OHTA

This paper presents a dual approach for the optimal elastic-plastic design of large-

scaled skeletal structures using the sensitivity analysis. Herein, the sensitivity analysis

is to find the sensitivity coefficient of the behavior variable (e.g., deformation) with
respect to design variable, The optimal elastic-plastic design method is developed by
separating the design process into the three parts, i.e., the structual analysis, the sen-

sitivity analysis and the optimization by dual approach. The main feature in the prop-
osed method is to use the sensitivity coefficient of the elastic-plastic deformation found

analytically and, as such, the design calculation can be efficiently performed for the

large-scaled structures. The validity of the proposed method is confirmed by the 10-bar

truss structure and the application of the approach is examined by the steel-made Sabo
dam structure, This method can control the both constraints of the ultimate load and the

elastic-plastic deformation and, therefore, it is very useful for the design such as the

steel-made Sabo dam structure subjected to debris flow,

Keywords : optimal elastic-plastic design, sensitivity analysis, truss structure, steel-

made Sabo dam
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