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Abstract

CFT column has a lot of structural advantages due to the composite behavior between in—filled concrete and steel tube. This paper
deals with the development of an effective numerical model which can consider the bond-slip behavior between both components of
concrete matrix and steel tube without taking double nodes. Since the applied axial load to in-filled concrete matrix is delivered to
steel tube by the confinement effect and the friction, the governing equation related to the slip behavior can be constructed on the
basis of the force equilibrium and the compatability conditions. In advance, the force and displacement relations between adjacent two
nodes make it possible to express the slip behavior with the concrete nodes only. This model results in significant savings in the
numerical modeling of CFT columns to take into account the effect of bond-slip. Finally, correlation studies between numerical

results and experimental data are conducted to verifying the efficiency of the introduced numerical model.
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(b) Bond-slip effect
Fig. 1 Deform shape idealization of in-filled concrete

(a) Confinement effect
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Fig. 5 Uniaxial stress-strain relation of concrete
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Fig. 6 Bi-axial concrete strength envelope
(Lee et al., 1987)
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(b) Steel tube

(a) In-filled Concrete
Fig. 8 Finite element model
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Table 1 Geometric and material properties of specimen

D ¢ L 5, I%
Model 1 () | (mm) | (mm) | (MPa) | (MPa)
Kwon et al.
(2001) 140 2.9 560 265 57.17
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Table 2 Geometric and Material Properties of CU

D t L Iy I

Model | ) | (mm) | (mm) | (MPa) | (MPa)

CU-022 140 6.5 602 313 23.8

CU-040 200 5.0 840 265.8 | 27.15

CU-047 140 3.0 602 285 28.18

CU-070 280 4.0 840 272.6 | 31.15

CU-100 300 3.0 900 232 27.23

CU-150 300 2.0 840 341.7 27.23

Table 3 Ultimate Strength of Design Equation, Test and
FEM results(unit: kN)

Model Py* Py Ppg Poring Pnd

CU-022 1155 1666 2172 1705 1529

CU-040 1584 2017 2543 2219 2119

CuU-047 765 893 1119 923 861

CU-070 2755 3025 3636 3305 3011

CU-100 2498 2810 3068 2846 2789

CU-150 2514 2608 2920 2815 2654

Py=0.954,f,+ A,f,(AISC, 2005)
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