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Abstract: A new type of rectangular concrete-filled double-skin steel tubular (CFDST) beam was proposed. The inner tube is
eccentrically placed on the tension side of the beam, effectively reducing the cross-sectional area of concrete in the
tension zone, fully utilizing the characteristics of steel in tension and concrete compression. Using the finite element
analysis software of ABAQUS, a finite element model of the CFSDT beam under bending load was established.

Based on the finite element analysis method validated by experimental results from others, mechanism analysis and
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parameter analysis were conducted on the new composite beam, with varying parameters including the eccentricity of

the inner tube, the hollowness ratio, the yield strength of the inner and outer tube, and the concrete strength. The

analysis results show that, when the steel quantity, section height and width are consistent, the ultimate flexural load-

carrying capacity of the CFDST beam with eccentrically placed inner tube is 1.6 to 2.1 times that of H-shaped steel

beam and 2.3 to 2.6 times that of hollow steel tube beam, with better ductility. The larger the section height of the

component, the greater proportion of the bending moment borne by the inner and outer steel tubes. The moment-

deflection curve of the rectangular CFDST pure bending component can be roughly divided into the elastic stage, the

elastic-plastic stage, and the strengthening stage. The beam with eccentrically placed inner tube exhibits better load-

carrying capacity and ductility compared to the beam with concentrically placed inner tube. The yield strength of the

inner and outer steel tubes and the compressive strength of the concrete are the main factors affecting the mechanical

performance of the CFDST beam with eccentrically placed inner tube. Finally, a simplified formula for the flexural

capacity of CFDST beams with eccentrically placed inner tube is proposed.
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Fig. 2 Schematic diagram of model meshing and

boundary conditions (unit:mm)
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Table 1 Specific parameters of H-section steel '’

52 hxb/ t/ b/ v/ om/f/ M,/
n mm mm mm mm kg MPa (kN-m)
HW-1 400X200 8 13 13 157 235 204.7
HW-2 500X200 10 16 13 212 235 309.8
HW-3 600X200 11 17 13 248 235 408.0
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Table 2 Specific parameters of concrete-filled steel tubular members
%5 hoXb,Xt,/mm hXbXt,/mm x fi/MPa  fi/MPa  f./MPa  2e/h, m/kg M, /(kN-m)
ES-1 400X 200X 7 155 183.1
ES-2 500X 200X 8 — 1.00 235 235 — — 206 217.1
ES-3 600X 200X 8 236 250.2
BR-1 400X 200X 5 174 X144 X3 146 437.7
BR-2 500X 200X 6 224X 144X 3 — 235 235 30 0.45 196 490.1
BR-3 600X 200X 6 274X 144X 4 225 647.7
BR-4 0.37 482.3
BR-5 0.22 477.1
500X 200X 6 224X 144X 3 0.34 235 235 30 196
BR-6 0.11 471.1
BR-7 0.00 465.9
BR-8 224X 124X 3 0.29 193 493.6
BR-9 500X 200X 6 224X 104X 3 0.24 235 235 30 0.45 191 497.0
BR-10 224X 84X 3 0.19 188 495.2
BR-11 40 514.2
BR-12 50 532.8
500X 200X 6 174X 144X 3 0.34 235 235 0.45 196
BR-13 60 548.6
BR-14 70 563.0
BR-15 235 345 520.9
BR-16 500X 200X 6 174X 144X 3 0.34 235 390 30 0.45 196 534.3
BR-17 235 420 542.7
BR-18 345 235 619.7
BR-19 500X 200X 6 174X144X 3 0.34 390 235 30 0.45 196 665.7
BR-20 420 235 694.7
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Table 3 Bending moments carried by all members of example at different stages of calculation kNem
4] BR-1 H 4 BR-2 541 BR-3
B AE 5,
R M - 38 WIMRE B st WM G Rt 38 W INAR &
A 288.2 157.0 131.2 333.6 63.2 270.4 399.3 82.1 317.2
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C 434.2 232.8 201.4 476.2 112.1 364.1 600.7 149.5 451.2
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Fig.7 Mid-span longitudinal stress distribution contour of concrete(unit: MPa)
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