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Study on bending and torsional performance of tapered high strength

thin-walled concrete-filled double skin steel tubular members
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Abstract: The finite element software ABAQUS was used to simulate the bending and torsional performance of
tapered high-strength thin-walled concrete-filled double skin steel tubular (CFDST) members, of which inner and
outer steel tubes and stiffeners were made of Q690 steel, and concrete was made of C120 high-strength concrete.
The torsion-rotation angle curve was obtained, the failure pattern of the tapered high strength thin-walled CFDST
member was analyzed, and the influence of hollow ratio, taper, diameter-to-thickness ratios of the outer and inner
steel tube, strength of the concrete and the inner tube on the bending and torsional behaviour of the tapered high
strength thin-walled CFDST members was studied. The results show that the effect of the ratio of moment to
torsion on the stiffness of the member is minor, but has considerable effect on the failure pattern. With the increase
of the ratio of moment to torsion, the ultimate torsional capacity and ductility of the members decrease, and the
ultimate bending capacity increase. The hollow ratio, taper and the diameter-to-thickness ratio of the inner and
outer steel tube have considerable effect on the ultimate torsional capacity, and the strength of concrete and the
strength of inner steel tube have little effect on the torsional bearing capacity.
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Fig. 1 Schematic diagram of CFDST
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Tab. 2 Parameters of specimen
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Fig. 3 Comparison of torsion-rotation angle

curves between FEA and test
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Tab.3 Parameters of bending and torsional members

WS D, Xt,/mm d,Xt,/mm D,/ty, D;Xt;/mm d;Xt;/mm D./t X [/mm A HERE
WN-1A 300X 3 275X 3 100 240X 3 215X3 80 0. 816 1 250 0. 08 1:50
WN-1B 300X 3 275X 3 100 240X 3 215X 3 80 0. 816 1 250 1:50
WN-2A 300X 6 275X6 50 235X 3 210X 3 78 0. 816 1 250 148 1:50
WN-2B 300X 6 275X6 50 235X 3 210X 3 78 0. 816 1 250 295 1:50
WN-3A 300X 6 275X6 50 210X6 185X 6 35 0.729 1 250 0.98 1:50
WN-3B 300 X6 275X6 50 210X6 185X 6 35 0.729 1 250 2.95 1:50
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Fig. 5 Comparison of failure patterns of each member
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Fig. 6 Typical torsion-rotation angle relationship curve of the

bending and torsional member
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concrete strength members
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