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A flush end plate joint is one of the previous bolted beam—end joints in steel structures. In this
joint, the end plate plastically deforms out of plane with small bending moment. The deformation is
expected to improve the deformation capacity of the frame, but it may increase the compressive
stress in the beam flange and reduce the local buckling strength of the beam. In addition, the
deformation decreases restraint for lateral torsional buckling at the beam end and reduces the
lateral torsional buckling strength of the beam, but there has been no previous research on these
issues.

In Chapter 1, we describe the research background and objective. In Chapter 2, we consider
prediction methods the bending moment-rotation relationship of H-shaped beams, whose strength are
limited by local or lateral torsional buckling. In Chapter 3, we conduct full-scale experiments and
nonlinear FEM analysis on the collapse of flush end plate joints, and consider the yield strength,
maximum strength, initial rotation stiffness, and post-yield rotation stiffness of flush end plate
joints. In Chapter 4, we conduct experiments and nonlinear FEM analysis on local buckling. Then we
propose a prediction method of bending moment-rotation relationship of H-shaped beams with local
buckling connected by flush end plate. In Chapter 5, we propose a prediction method of bending
moment-rotation relationship of H-shaped beams with lateral torsional buckling connected by flush
end plates. In Chapter 6, we present an example of design work of a three-story steel-framed house
with H-shaped beams connected by flush end plates using the bending moment-rotation relationship
developed in this study. In Chapter 7, we describe the research findings.

This study makes it possible to predict the bending moment-rotation relationship with local and
lateral torsional buckling of H-shaped beam connected by flush end plates. Especially the maximum
strength and plastic deformation capacity calculated by the proposal methods are useful for the
design of steel structures using flush end plate joints
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