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Rectangular Hollow Section (RHS) steel tubes are generally used as columns for middle-rise
and low-rise steel moment frames in Japan. In order to clarify the 3D collapse behavior of steel
moment frames, it 1s necessary to simulate the behavior of RHS column, including
post-local-buckling and strength deterioration. The objective of this study is to develop a
hysteretic model to simulate post-local-buckling and deterioration behavior of RHS columns under
tri-directional varying loads.

In chapter 2, a database of test results of RHS columns subjected to cyclic uniaxial bending was
developed. Based on this database, the hysteretic model of RHS columns including deterioration
governed by local buckling was established.

Columns are subjected to biaxial bending, since building behave 3-dimensionally under seismic
excitations. In chapter 3, a series of cyclic loading tests on RHS columns under random
bi-directional horizontal forces and constant axial force was conducted to verify the analytical
results. In chapter 4, the analysis of RHS columns under bi-directional horizontal forces and
constant axial force was described. A multi spring (MS) model which consists of elastic and
inelastic elements was employed in the analysis. The hysteretic model of the axial springs which
compose the inelastic element was established based on the hysteretic model under uniaxial
bending proposed in chapter 2. The analytical results and the experimental results showed good
correspondence including the post-local-buckling and deterioration range.

Exterior columns in multi-story frames are subjected to bi-directional horizontal forces and
variable axial force due to the overturning moment. In chapter 5, a series of cyclic loading tests on
RHS columns under bi-directional horizontal forces and variable axial force was carried out to
calibrate the hysteretic model. In chapter 6, the analysis of RHS columns under bi-directional
horizontal forces and variable axial force was described. MS model was applied in the simulation.
Based on the hysteretic model under constant axial force proposed in chapter 4, the hysteretic
model of axial springs under variable axial force was established. The simulated RHS column
behavior agreed with the experimental results including the post-local-buckling and deterioration
range.
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