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Abstract;In order to provide references for the design and engineering application of high-strength
concrete-filled high-strength circular steel encased with I-shaped CFRP ( CHCFHST-CFRP) , the
bending stiffness of this kind of member was studied. Three CHCFHST-CFRP members were
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designed and tested under pure bending. The finite element software ABAQUS was used to
establish the numerical analysis model of these pure bending members. Based on the agreement
between the numerical simulation and the experimental results,the influence of each parameter on
the bending stiffness of the members was analyzed. The calculation formulas of bending stiffness
and deflection suitable for pure bending members were derived. There was no fracture occurred in
the test specimens,and there was no local bulging occurred in the steel tube. After unloading , there
was obvious rebound in the pure bending section. With the increase of concrete strength, steel tube
wall thickness and profile size,the bending stiffness of the component increases slightly. Compared
with the components without CFRP profiles, the bending stiffness of the components with CFRP
profiles has increased significantly. The whole specimen was in bending failure mode, with good
deformation ability, strong energy dissipation ability and stiffness degradation ability. The
calculated values obtained by the formula derived by the author are in good agreement with the
experimental results,and the formula can be used to calculate the bending stiffness and deflection
of such components.

Key words: I-shaped CFRP profile ; high-strength concrete-filled high-strength circular steel tube;

flexural stiffness ;calculation formula
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Table 1 Specimen parameters

wfFg d/mm 7/mm L/mm I/mm f,/MPa f,/MPa E,/GPa
CPBI 183. 64 5.24 1702 1500 490. 11 573.56 201.75
CPB2 185.21 5.35 1706 1500 782. 18 836. 85 231. 44
CPB3 183.52 5.32 1706 1500 842. 68 916. 81 223.82
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Table 2 Comparison of test results and simulation results
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%% (KN-m) (kN-m?) (kN-m?) (kKN-m) (kN-m?) (kN-m?) TN K, Ko

CPB1 136.37 3 624.98 3 087.36 134.07 3 644.32 3 158.66 0.983 1 1.005 3 1.023 1
CPB2 196.17 3671.17 3094.27 190.21 3674.44 3199.42 0.969 6 1.000 9 1.034 0
CPB3 204.76 3 625.48 3 081.65 197.45 3649.17 3104.91 0.964 3 1.006 5 1.007 5
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Table 3 Comparison of test results and calculation results
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%5 (kN-m) (kN-m?) (kN-m?) mm (kN-m?) mm K/Koz KK vu.

CPBI1 545.49 3 624.98 3 087.36 18. 18 3 518.29 18.29 0.970 6 1.139 6 1.006 1
CPB2 784. 68 3671.17 3.094.27 19. 81 3993.22 20.77 1.087 7 1.290 5 1.048 5
CPB3 819. 04 3625.48 3 081.65 25.75 3 754.95 23.06 1.0357 1.218 5 0.895 5
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