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Abstract: A fiber element analysis method was proposed and
verified according to the experimental results of 9 concrete-
filled T-shaped steel tube (CFTST) columns subjected to
uniaxial eccentric loading or biaxial eccentric loading. The
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behavior of concrete-filled T-shaped steel tube intermediate
long columns subjected to axial loading was investigated. The
parameters in the analysis included the yield strength of steel,
the compressive strength of concrete, the depth to thickness
ratio of steel plate, the cross sectional depth to width ratio,
the slenderness ratio of the specimens, and the angle of the
loading. The results of theoretical analysis show that the load-
carrying capacities of the CFTST columns under axial load
were obviously influenced by the slenderness ratio of the
specimens and to some extent the load ratio carried by core
concrete and the load angle. A comparative study of the
normalized slenderness ratio vs. stability reduction ratio
curves of the CFTST columns (A.-¢) predicted by the fiber
element analysis method and Code for Design of Steel
Structures in China shows that the curves with different
section parameters wave in a larger range. Finally, based on
the extensive parametric analyses, the simplified calculation
method of normalized slenderness ratio vs. stability reduction
ratio curves (A,.-¢) was proposed with a considerction of the
effect of the slenderness ratio and the load ratio carried by
core concrete. Good agreements between the values predicted
by the simplified calculation method and the experiment
results were achieved, and the simplified calculation method
may be referred for practical engineering design.

Key words: concrete-filled T-shaped steel tube columns;
axial load; slenderness ratio; load ratio carried by core
concrete; stability reduction ratios load-carrying capacity of

stability
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Fig.1 Location of the loading and the fiber elements of the section
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Fig.2 Confinement region divisions of CFTST column
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Tab.1 Parameters and experimental results of specimens
ﬁ‘\h'fq: ﬁERTj‘/mm ﬁ‘[}ﬂﬁ ﬁ‘[}ﬂﬁ thfi‘f fcu/ fy/ Nue/ Nuc/ N, /N
a2 Bhibyhet e,/ mm ey/mm L/mm MPa MPa kN kN e/ e
T1 300-100-100-200-5 0 -50 2200 39. 36 304. 5 2 035.5 1996.1 0. 981
T2 300-100-100-200-5 50 -100 3 000 39, 36 304.5 1356. 0 1324, 1 0. 977
T3 300-100-100-200-5 100 0 2 600 39, 36 304.5 1347.0 1326, 3 0. 985
T4 300-100-100-200-6 0 -100 2 600 39. 36 262.5 1382.5 1427.0 1. 032
T5 300-100-100-200-6 50 0 2 200 39. 36 262.5 1994. 5 1952, 7 0. 979
T6 300-100-100-200-6 100 -50 3 000 39, 36 262. 5 1414. 5 1317. 4 0,931
T7 250-100-100-150-6 0 0 3 000 39, 36 262. 5 2613.0 2422, 7 0. 927
T8 250-100-100-150-6 50 -50 2 600 39. 36 262.5 1472.5 1378.9 0. 936
T9 250-100-100-150-6 100 -100 2 200 39, 36 262. 5 906. 0 890. 5 0,983
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Fig.3 Load versus mid-span deflection curves of specimens
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Fig.5 Normalized slenderness ratio(A1,) versus capacity reduction ratio( ¢) curves
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