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EXPERIMENTAL STUDY OF CONCRETE-FILLED STEEL TUBULAR
DUMBBELL SHAPED COLUMNS UNDER ECCENTRIC LOADS
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(College of Civil Engineering and Architecture, Fuzhou University, Fuzhou 350002, China)

Abstract:

Experiments of 8 concrete-filled steel tube (CFST) dumbbell-shaped columns under eccentrically

loads are introduced. The load eccentricity ratio is taken as the experimental parameter. The test results indicate
that the behavior of CFST dumbbell shaped eccentrically-loaded columns is similar to that of CFST single tubular
specimens. The analyses of the ultimate load-carrying capacity show that the predicted results by the equivalent
area method are too conservative and those obtained from truss method are larger than the test results. The
predicted ultimate load by a modified truss method proposed in this paper agrees well with the test results. The
modified truss method is shown to be safe and promising in engineering practice.
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Table 1 Parameters of the specimens

75 | WS | mBimm) | ef2i | f, (MPa) | fu (MPa) | Ne(KN)
1 B-1(1) 10 0.063[ 429 29.8 2100
2 B-12) 10 0.063[ 429 29.8 2120
3 B-2(1) 20 0.125| 429 29.8 1955
4 B-2(2) 20 0.125| 429 29.8 2000
5 B-3(1) 30 0.188[ 429 29.8 1700
6 B-3(2) 30 0.188[ 429 29.8 1690
7 B-4(1) 40 0.250( 429 29.8 1625
8 B-4(2) 40 0.250| 429 29.8 1600
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Fig.3 Plan view of the transverse deformation restraint set-up
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Fig.4 Load-deformation curves

5 FF B-1 AN T B I DS [

Fig.5 Failure of specimen in mid-sectional area
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Fig.7 Load-Poission’s ratio curve in compressive region of

steel tube
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Fig.8 Load-Poission’s ratio curve in steel web
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Fig.9 Longitudinal strain in mid-sections of specimens
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Table 2 Predicted results of equivalent area method

A SCHR [2] SCHR[3] e
Gty N, Ny/N, N, NaN. | ZHNe
B-1(1) 825 0.39 990 0.47 2100
B-1(2) 825 0.39 990 0.47 2120
B-2(1) 763 0.39 916 0.47 1955
B-2(2) 763 0.38 916 0.46 2000
B-3(1) 684 0.40 821 0.48 1700
B-3(2) 684 0.41 821 0.49 1690
B-4(1) 629 0.39 755 0.46 1625
B-4(2) 629 0.39 755 0.47 1600
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