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Abstract

It is the objective of this study to numerically investigate the mechanical behavior of the steel
beam-to-steel reinforced concrete (SRC) column connections (called “S-SRC connection” in this
study) by using the finite element computer program ANSYS. In this study, the SOLID45, the
LINKS, and the SOLID65 elements were chosen to represent steel, reinforcement and concrete,
respectively. The results of the numerical analysis were then compared with a series of cyclic
loading test results of full-scale S-SRC connection specimens.

The numerical results showed that the reinforced concrete in the S-SRC connection zone
provided an “effective constraint” to the steel beam which was embedded within the SRC column.
This constraint protected the welded steel joint within the S-SRC connection and consequently
assisted the steel beam to develop satisfactory plastic hinge right out of the face of the SRC
column. Thus the welded joint within the connection zone can be protected from premature failure
or brittle damage.

Furthermore, it was noted that for the S-SRC test specimens investigated in this study, the
flanges of the steel beam were directly groove welded to the steel section within the SRC column.
There was no cover plate or rib welded to the steel flanges, nor reduced beam section (RBS) was
adopted in the S-SRC connection zone. In general, the results of the numerical analysis and the
cyclic loading tests of the S-SRC beam-to-column connections showed satisfactory performances

in strength, ductility and seismic resistance.
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