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Ductile Behavior of Steel Beam to Encased Steel Reinforced Concrete
Column Connections

Abstract

Keywords: steel beam, steel reinforced concrete (SRC) column, hysteresis loop

This research was conducted to study one of the provisions in “Design Code and
Commentary for Steel Reinforced Concrete Structures” to achieve an adequate design
for steel reinforced concrete (SRC) structures. The provision is related to connections
between steel beams and encased SRC columns. The limitation for the ratio of the
flexural strength of the structural steel used in encased SRC columns to the flexural
strength of steel beams, termed “steel flexural strength ratio” hereafter, was studied.
The steel flexural strength ratio is currently limited to be larger than unity.

Experiment was conducted to investigate the effect of the steel flexural strength
ratio on the ductile behavior of the steel beam to SRC column connections. Ultimate
strength and seismic behavior of the connections was discussed to present the
influence of the specimen design parameters, such as the steel flexural strength ratio
and the ratio of the flexural strength of the SRC columns to that of the steel beams.

In this research, six specimens were designed to have the steel flexural strength
ratio larger than 2.0 and the ratio of the design to demand shear strength in the panel
zone greater than 1.36. The experimental results demonstrated that the specimens,
with steel flexural strength ratio less than unity, can develop satisfactory ductile
behavior along with slightly pinched hysteretic behavior. The steel beams can develop
their plastic flexural strength and the panel zones have adequate shear strength. It is
concluded that the structural steel encased in the SRC column can have composite
effect with reinforced concrete and effectively transfer the steel beam forces to the
SRC column.

This research confirms that the steel beam to the encased steel reinforced
concrete column connections having steel flexural strength ratios in the range of 1.0 to
0.4 can achieve satisfactory ductility and strength. However, further study is needed
to finalize the limitation for the steel flexural strength ratio because the conclusions
presented in this research are based on the results of limited exterior joints. Moreover,
the steel reinforced concrete structures are widely used in medium- and high-rise
buildings. It is necessary to re-evaluate the code for steel reinforced concrete

structures to reach a more economical and flexible design.
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