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Study on torsional behavior and bearing capacity of tapered
concrete-filled double skin steel tubular members
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Abstract ; Aiming at the demand for torsional capacity of high-power offshore wind power supporting struc-
ture , the full-range torsional mechanism of tapered concrete-filled double skin steel tubular ( TCFDST')
members was examined under the large hollow ratio, high taper degree,and out-of-code diameter-to-thick-
ness (D/t) ratio. The characteristics of torque-angle curve could be divided into the elastic stage,elastic-

plastic, plastic strengthening stage , and failure stage. Influence of key parameters on ultimate bearing ca-
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pacity and stiffness was revealed. The hollow ratio and strengths of steel and concrete were positively cor-
related with the ultimate torque and stiffness; D/t ratios of outer or inner tubes had negative relationship to
it; the axial compression ratios had positive relationship within the limited value ,and inversely , it was neg-
atively correlative. A method based on laminated tube theory was proposed to calculate the torque-angle
curves of TCFDST members. Subsequently , the hierarchical integration method was established and verified
based on the Chinese code and relevant literature, for calculating the ultimate torsional capacity of con-
crete-filled double skin steel tubular members, and the difference of various methods in determining N-T
curve was also analyzed. The research results in this paper can provide valuable reference for the applica-
tion of TCFDST members with large hollow ratios, large taper degree, and out-of-code D/t ratios in wind
power projects.

Key words :tapered concrete-filled double skin steel tubular member ; numerical modelling ; torque distri-

bution mechanism ;laminated tube method ; N-T curve
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Tab.1 Test data of TCFDST under torsion and compression torsion
SMIAE/mm P/ mm H/ Jo Sy fo/

A2 R /) x ) ) n SCHR

b D, t, Dy, D, ; mm MPa MPa MPa
TCFDST1-80 200 181 3 155 135 3.0 960 0.57 0.80 40.00 410.80 410.80 0.00  3CHR[S]
TCFDST1-82 200 181 3 155 135 3.0 960 0.57 0.80 40.00  410.80 410.80 0.20
TCFDST2-70 200 181 3 136 116 .0 960 0.57 0.70 40.00 410.80  410.80 0.00
TCFDST2-72 200 181 3 136 116 3.0 960 0.57 0.70 40.00 410.80  410.80 0.20
T-1 398 340 3 332 274 2.5 1400 1.19 0.82 46.64 326.67  336.37 0.00  3CHK[6]
T-2 398 300 3 332 234 2.5 1400 2.00 0.80 46.64 326.67  336.37 0.00
T-4 398 340 3 312 254 2.5 1400 1.19 0.76 46.64 326.67  336.37 0.00
T-5 398 340 3 292 234 2.5 1400 1.19 0.70 46.64 326.67  336.37 0.00
CT-1 398 340 3 332 274 2.5 1400 1.19 0.82 46.64 326.67  336.37 0.20
CT-2 398 300 3 332 234 2.5 1400 2.00 0.80 46.64 326.67  336.37 0.20
CT-4 398 340 3 312 254 2.5 1400 1.19 0.76 46.64 326.67  336.37 0.20
CT-5 398 340 3 332 274 2.5 1400 1.19 0.82 46.64 326.67  336.37 0.40
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Fig.3 T-6 curve of test data and finite element model
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