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Finite Element Analysis of Concrete-Filled Bimetallic
Tubes Subjected to Axial Tension
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Abstract; Based on proper material constitutive models, element types, meshing technology, and boundary
conditions, a finite element (FE) model was established for the concrete-filled bimetallic tubes (CFBT) subjec-
ted to axial tension. The FE model was verified against experimental results of CFBT under axial compression
and concrete-filled steel tubes (CFST) under axial tension. The mechanical performance and failure modes of
CFBT tensile member were investigated by this FE model, and the influence of different parameters on the ten-
sile strength of members is analyzed. Numerical results show: the concrete core could effectively confine the
lateral shrinkage of the bimetallic tube during tension, CFBT is in three-directional stress state. The filled con-
crete increases the axial tensile strength of bimetallic tubes by approximately 15%. As the thickness of the
stainless steel tube layer increases. the tensile strength increases accordingly. The concrete strength influences

slightly on the tensile behavior of CFBT members.
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Fig.1 Mesh of CFBT member Fig. 2 Finite element model of CFBT tensile member
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Tab.1 Test parameters and experimental results of CFST tensile members

WG TR D/mm t/mm L/mm @ PRI N.../kN N.re/kKN  Nure/No.
sb1-2 140 3. 80 490 0.118 Kl 45 588 596 1.01
sul-1 140 3. 80 490 0.118 ek 4 579 596 1.03
sb2-2 180 3.85 630 0.091 Kl 4k 781 816 1.04
suz-1 180 3. 85 630 0.091 G 45 762 810 1. 06

# 2 CFBT {2 B i il 46 45 1

Tab. 2 Test parameters and experimental results of CFBT compressive members

W% = ¢/ mm t../mm D/mm 0.2/ MPa feu/MPa N.../kN Nore/kN  Nype/N,.
tlec2-1 0.52 2.37 166. 04 283.3 30. 2 1118 1127 1. 01
t2¢2-2 0. 80 2.37 166. 60 274.6 30.2 1238 1239 1. 00
t3c2-1 1. 36 2.37 167.72 275. 8 30. 2 1 345 1 386 1.03
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Fig. 3 Comparison between calculation results and existed experimental results
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2.1 ST
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Tab. 3 Parameters and calculation results of tensile members

. F/kN
WA = t./mm t./mm fu/MPa N,.re/kN Py R BEL
t2 2.0 1.0 — 268 162 106 —
t1-C30 2.5 0.5 2.01 326 230 58 38
t2-C30 2.0 1.0 2.01 347 186 118 43
t3-C30 1.5 1.5 2.01 348 136 173 39
t2-C50 2.0 1.0 2.64 356 186 118 52
t2-C70 2.0 1.0 2.99 365 186 118 61
CFST 3.0 — 2.01 318 277 - 41
CFSST - 3.0 2.01 358 - 340 18
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Fig. 4 Deformation characteristic of BT member Fig. 5 Load versus strain curves of
and CFBT member under axial tension three composite structures
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Fig. 6 Load versus strain curves for CFBT members with different parameters
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Fig. 9 Stress distribution of t2-C30 (¢=5.0X10"%)
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Fig. 10 Stress distribution of t2-C30 (e=40X10"*)
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