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RESEARCH ON LOAD-CARRYING CAPACITY OF
CONCRETE-FILLED-STEEL TUBULAR DUMBBELL-SHAPED LONG
COLUMNS UNDER AXIAL LOADS

"CHEN Bao-chun' , SHENG Ye’

(1. College of Civil Engineering, Fuzhou University, Fuzhou, Fujian 350002, China;

2. College of Transportation, Fujian Agriculture and Forestry University, Fuzhou, Fujian 350002, China)

Abstract: Experiments of 10 concrete-filled-steel tubular (CFST) dumbbell-shaped Long columns with various
slenderness ratio subjected to axial load were carried out, in which 5 specimen were failed in the strong-stress-axis
direction; another 5 were failed in the weak-stress-axis direction. It is proved by the test that the failure of
dumbbell shaped specimen in strong-stress-axis direction can be realized by welding corrugated steel webs in its
weak-stress-axis direction to increase flexible rigidity in this direction. Similar with the long columns of single
tube section, the load-carrying capacity and the elastic-plastic tangential stiffness of CFST dumbbell-shaped long
columns decrease with the increasing of slenderness ratio. But elastic-plastic instability occurred on
dumbbell-shaped long columns instead of the elastic instability in one of single tube section with same
slenderness ratio. A nonlinear finite element method is provided for dumbbell-shaped long column, and the
influence of slenderness ratio on its load-carrying capacity is analyzed by parametric studies. It is shown that the
stability coefficient of dumbbell-shaped long CFST columns is different from that of long CFST columns of
single tube section. However, the rules of load-carrying capacity in the weak-stress-axis and strong-stress-axis
directions for dumbbell-shaped long CFST column, varying with the slenderness ratio, are similar. A simplified

formula to calculate the stability coefficient is presented by unifying the rule in two directions.
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Table 1 Information of specimens
L/mm A
A0-0 400 5.4 -
Al1-0 800 304 —
A2-0 1600 60.8 —
A3-0 2400 912 —
A4-0 3200 121.6 —
C0-0 400 54
C1-0 800 10.8
C2-0 1600 21.5
C3-0 2400 323
C4-0 3200 43.1
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Fig4 Load-vertical deformation curves of stubs specimen
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) Table 2 Comparison between calculated value and test data
ANSYS Von /KN
. N, i
Mises (MISO) y) Ne N A;/ 0., O o
¢ le
Newton-Raphson
0—16 2215 2115 0955 1.000 1.000 1.000
4.2 - 304 2030 1946 0959 0916 0920 1.004
A C . 40.0 — 179 — — 0849 —
1 60.8 1670 1650 0.988 0.754 0.780 1.034
80.0 — 1502 — — 0710 —
( ) 912 1500 1448 0.965 0.677 0.685 1.012
( ) 1000 — 1341  — — 0634 —
121.6 1278 1268 0992 0577 0.600 1.040
1400 — 1072 — — 0507 —
2500 0—16 2215 2115 0955 1.000 1.000 1.000
215 2040 1998 0.979 0920 0945 1.027
2000 323 2004 1934 0965 0904 0914 1011
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Fig.11 Calculated curves of load-vertical deformation
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