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tube high-strength concrete axial compression members with inner I-shaped CFPR profiles was
studied , which provided a basis for the design of this type of column. Methods The finite element
simulation of the composite column was carried out by using ABAQUS finite element software,
and the influence of steel strength, concrete strength and other parameters on the mechanical
properties of the composite column under different slenderness ratios was analyzed. Results The
slenderness ratio of the limit of elastic and elastoplastic instability failure of the composite column
is 66. 67 ,and the average error between the predicted value and the simulated value of the verified
theoretical formula is 3. 01 % . Compared with the steel strength,the concrete strength has a greater
impact on the ultimate bearing capacity of the components, and the steel yield strength has less
influence on the proportion of the internal force distribution of the steel pipe. In the composite
components , the load proportion borne by high-strength concrete can reach at least 1. 2 times that
of ordinary strength concrete. Conclusion The purpose of improving the bearing capacity of
components with elastic instability failure can be achieved by increasing the concrete strength.
Compared with ordinary strength concrete ,the use of high-strength concrete and high-strength steel
pipe in the composite column can make the composite column have a better combination effect.
The improvement of the ultimate bearing capacity of the I-shaped CFRP for the composite column
is mainly reflected in the components with elastic-plastic instability failure.

Key words: I-shaped CFRP; CCFST column; boundary slenderness ratio; elastic instability

destruction ; elastoplastic instability failure
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Table 1 Main parameters of models

N D xtxL/mm f,/MPa fou/MPa A N,/kN
AC-1 183 x5 x1 220 770 100 26. 67 4525.89
AC-2 183 x5 x1 830 770 100 40. 00 4218.39
AC-3 183 x5 x2 440 770 100 53.33 3518.18
AC4 183 x5 x3 050 770 100 66. 67 2825.33
AC-5 183 x5 x3 416 770 100 74.67 2 670.43
AC-6 183 x5 x3 470 770 100 75. 85 2543.29
AC-7 183 x5 x3 500 770 100 76. 50 2471.12
AC-8 183 x5 x3 660 770 100 80. 00 2 230. 04
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Table 2 Finite element model validation

HPFS  Noe/kKN Ny/KN - Noo/Nye 3%22/%
ACC-1 3601 3485 1.03 3.2
ACC2 3471 3385 1.02 3.3
ACC3 3431 3216 1.06 6.3

AS-1 2 669 2614 1.02 2.1
AS-3 2245 2241 1.00 0.1
AS-5 2176 2098 1.04 3.6
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Fig.3 Load-span deflection curves
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Fig. 5 Effect of slenderness ratios on load-deflection curves
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Fig. 6 The load-longitudinal strain curves
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6 890 100 6229 59.32  5.02
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Fig.9 The influence of each parameter on load-deflection curves
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