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Abstract

The objectives of this research are to study the structural behaviors and mode of failure of
square Tubed concrete columns and Tubed RC columns, subjected to concentrically axial load appiied
directly to the concrete core. The obtained test results were compared to those calculated from existing
standard design equations in order to study the adequacy of the design equations for these kinds of
columns. The main variables used in this study were the ultimate compressive strengths of the concrete,
which are 18, 25, and 32 MPa, and the wall thicknesses of the steel jacket, which are 3.5 mm and 4.5 mm,
The dimensions of the column specimens were 150 mm wide and 750 mm fong. A total of 99 specimens,
in which 33 specimens are Tubed concrete column and 36 specimens are Tubed RC column, were tested
under concentrically axial load. It was found that the structural behaviors of the Tubed concrete column
and Tubed RC column are similar to each other. They have a linear elastic behavior up to the ultimate
compressive strength of the reference columns or 50-70% of their first maximum compressive load.
Then, the behavior of the columns is nonlinear. The nonlinear behavior of the Tubed column can be
classified into 3 types: strain hardening, elastic-perfectly plastic and strain-softening, depending matnly on
the studied variables. The nonlinear behavior was due to the cracking in concrete and the local ube wall
buckling of the steel jacket in the area near the top and bottom end of the columns. Finally. the columns
were failed in progressive mode of failure, which could be considered as localized failure, with a high axial
ductility, compared to the reference columns. In term of the studied variables. it was found that when the
ultimate compressive strength of the concrete is increased, the increasing in the axial compressive strength
of the columns is reduced, but the ductility of the columns is unchanged. In addition, for a given ultimate
compressive strength of the concrete, the columns with 4.5 mm thick steel jacket (passing the E.LT. 1008-
38 building code) possess a higher axial compressive strength than that of the columns with 3.2 mm thick
steel jacket (not passing the E.I T, 1008-38 building code). Finally, it was also found that tne E.LT. 1008-
38(4314) specification for composite column was inadequate to predict the strength of the Tubed concrete
column and Tubed RC column and must be modified as the recommended equations proposed by this

study.





