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Axial and shear Steel columns filled with concrete with a special shape, mainly L-shaped, T-shaped and cross-

performance, shaped columns, are used as single columns or as boundary members of the shear wall, and in terms
CFST, of structural design especially architecture, have been considered by many researchers and

designers. Owing to their proper implementation in beam joints, they are receiving increasing

L'ShapEd section, attention in the world. These columns are often utilized in the residential and formal structures,

T—shaped section, however, due to heavy loads, such as those that may occur during severe earthquakes, they do not
. . meet the requirements of high-rise buildings. There should always be more studies on the increasing
internal stiffener i ) ) N _
of their performance. In this research, cold-rolled steel sections have been utilized for hardening,

strengthening and straightening of the axial and shear performance of L-shaped and T-shaped steel

columns filled with concrete. The research variables in this study are the internal stiffeners between

the column sections, and the main purpose of this research is to numerically investigate the axial

and shear performance of the concrete-filled steel columns with L-shaped and T-shaped cross-

sections using Abaqus software. Also, in this study, it is determined that by adding steel sheets in

the space between the columns, what kind of changes do axial and shear resistance, hardness, and

ductility take? In the first stage, five L-shaped steel columns filled with concrete and five T-shaped

columns by internal steel plates of different lengths and steel pipes under axial loading were

analyzed numerically, and in the second stage, the same columns were loaded laterally and

analyzed. The results indicate that the steel column filled with concrete in the T-shaped cross-

section has a higher performance than the similar L-shaped cross-section, in addition, the percentage

of growth or loss of performance of the samples compared to the base sample in the L-shaped and

T-shaped sections is almost similar to each other. Also, the results exhibit that creating a hardener

inside the section increases the stiffness and axial and lateral strength of the steel column filled with

concrete. The hardening steel section has a great effect on the performance of L- and T-shaped steel

columns filled with concrete so that reinforcing concrete filled steel columns with this method leads

to an increase in load bearing capacity, increase in thrust ratio, ductility, prevention of local

buckling in the steel wall and energy loss increases.
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Specimen L, {mm} 1, (mm) L, {mm) 1, (mm) H (mm) e {mm)

LSJ1Y+H) 100 4] 1N [ 2,000 0
LSIIY+60 1(%) ] HX} ] pALLY] ]
LSIY+120 100 ) 10 2,000 120
LSI1Y60 100 6 HX) 6 pALLY] —6i)
LSIIY-120 1(%) ] HX} ] 2000 —120

Note: L, = length of monocolumn; 1, = thickness of monocolunn; £, =
length of steel plate; 1, = thickness of steel plate; H = caleulated height
of specinen; and e = eccentricity of specimen.
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Material Properties
Yield strength  Ultimate strength  Elastic modulus

(Mpa) (Mpa) (Gpa)
Steel - Plate 450 600 0.196
Steel - Tube 370 464 0.189

Average Compressive strength Elastic modulus
(Mpa) (Mpa)
Concrete 43.58 27,578
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