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Effect of axial load and width-to-thickness ratio on structural performance of
continuous beam-type square CFST beam-to-column connection
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Effect of axial load and width-to-thickness ratio on
structural performance of
continuous beam-type square CFST
beam-to-column connection

Koki Doi
Takashi Fujinaga
Kairi Hayashi

Abstract

A continuous beam type connection through the column is proposed for new Concrete-Filled Steel
Tubular (CFST) beam-to-column connections. Authors have previously studied the performance of
continuous beam-type square CFST beam-to-column connections using concrete strength of 80 MPa
and 30 MPa and demonstrated the filled concrete effectively contributes to the connection performance
in the bending compression side even when the low-strength concrete is used. However, the axial load
was not introduced to the column in the previous experiments.

In this paper, T-shaped partial frame tests were carried out when the axial load was introduced to the
column, and the structural performance of continuous beam type square CFST beam-to-column
connection was examined. The experimental parameters were axial load ratio and width-to-thickness
ratio.

Each specimen showed good seismic performance exhibiting stable hysteretic behaviour with high
energy absorption. The maximum experimental strength exceeded the calculated value, and it was
confirmed that sufficient strength was exhibited. In addition, the failure mechanism was a beam yield
type failure, and local buckling was not observed in the column flange. Besides, specimens with a large
width-to-thickness ratio of column steel tube tended to have larger strain at the column flange on the
bending tension side and bending compression side. And, the specimens with a large axial load ratio
tended to have smaller strain on the bending tension side and larger on the bending compression side.
This indicates that since the columns are compressed, the tensile strain on the bending tension side was
reduced, and the compressive strain on the bending compression side was increased. On the other hand,
for the specimens with a small width-to-thickness ratio of column steel tube, the specimens with a large
axial load ratio tended to have a larger strain on the bending tension side and a smaller strain on the
bending compression side. The exact reason for this result could not be determined from the
experimental observation, to clarify the phenomenon using numerical analysis is future issue.
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