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In this thesis entitled “Investigation of the Local Buckling Determinant and Evaluation of the Structural Performance of 

Square Hollow Section Members”, the local buckling behavior of square hollow section members is analytically and 

experimentally examined, and the deformation capacity is evaluated based on the local buckling strength. 

First, the elastic local buckling behavior in ideal states is examined by theoretical analysis. The elastic local buckling 

strength is investigated considering the coupled effects of plate elements and stress conditions by bending, shear, and 

compression. Simple approximations are proposed for the elastic local buckling strength considering member shapes and 

stress conditions. The effects of corner shapes on the elastic local buckling strength are examined. 

Then, after measuring the initial imperfections of the real members with different manufacturing processes, steel grades, 

and shapes, the effects of material and geometric imperfections on the large deformation behavior are investigated by 

numerical analysis. The ultimate strength and plastic deformation capacity under axial compressive force are examined by 

numerical analysis and structural testing, and the validity of the current values of width–thickness ratio limitations is 

reported. 

Based on the abovementioned information, the large deformation behavior under bending shear force is examined by 

numerical analysis and structural testing. The effects of initial imperfections and loading conditions on the large deformation 

behavior are shown. The ultimate strength and plastic deformation capacity under bending shear force are evaluated as a 

function of member shapes and loading conditions using the normalized width–thickness ratio by the elastic local buckling 

strength. 

Finally, the large deformation behavior under cyclic bending shear force is examined by structural testing. The effects of 

loading conditions on the large deformation behavior are shown. The relation between the ultimate strength or plastic 

deformation capacity under cyclic bending shear force and the normalized width–thickness ratio by the elastic local buckling 

strength is examined. The relation between the cumulative plastic deformation capacity and plastic deformation capacity 

under cyclic bending shear force is also reported.�
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