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FRP-interlayer-steel tube concrete column piers under axial compression
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Abstract: To improve the corrosion resistance of concrete-filled steel tubular column ( CFST) and construction
inconvenience of FRP-steel tube concrete column (FSCC) , a novel composite member is proposed, namely, FRP-
interlayer-steel tube concrete column ( FIST). In this paper, axial compression tests on FIST, FSCC and CFST
were conducted to investigate the failure modes and the loading process. The experimental results indicated that the
failure mode of FIST and FSCC was waist drum failure owing to the confinement of FRP, which is different from the
shear failure mode of CFST resulting from low steel ratio. Compared with FSCC, whose resin matrix was crushed,
FIST avoided this due to the existence of the interlayer. The bearing capacity and ultimate deformation of FIST
increased by 35.3% and 22. 5% respectively, higher than that of FSCC also owing to the interlayer. The design
equation of the bearing capacity of FIST was proposed from the equations of the bearing capacity of CFST and
FSCC. Calculations and test results showed good agreement.
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Tab.1 Parameters and test results of specimens

) D¢/mm t¢/ mm D./mm t./mm S Jows! e s A,/mm N,/kN N./kN N,

2Rz MPa MPa MPa MPa N,
FIST -1 207.90 3.00 165.10 3.54 55.8 68.8 367.76 1230 28.52 5408.40 5312.62 0.982
FIST - 11 207.90 3.00 165.10 3.54 55.8 68.8 367.76 1230 28.37 5363.00 5312.62 0.991
FIST - 111 207.90 3.00 165.10 3.54 55.8 68.8 367.76 1230 28.24  5343.40 5312.62 0.994
FSCC -1 171.10 3.00 165.10 3.54 55.8 367.76 1230 22.77  3959.00 4 080.82 1.031
FSCC -1I 171.10 3.00 165.10 3.54 55.8 367.76 1230 23.07 4 001.00 4 080.82 1.020
FscCc-11  171.10 3.00 165. 10 3.54 55.8 367.76 1230 23.64 3950.00 4 080.82 1.033
CFST -1 165. 10 3.54 55.8 367.76 32.74 1859.40 1843.84 0.992
CFST - 11 165.10 3.54 55.8 367.76 29.94 1958.60 1843.84 0.941

T AR g5 rh FIST fU3R FRP - 990 |2 52 545 IR B 1=, FSCC L3R FRP ZURUR AR BE 1, CFST (UMW IR EE L5 D Al ¢ 43 B FRP 4 A95)
HASFIEEJE, D, il e, 3SR E RIS AR FIBE )R f, ISR EE 130 Tr AU SR L LS., AR IR S J7 AT IR JEE  f, PUSR A Jed oo
BE S A3 FRP AR RRAREE s A, AL T, N, IR R E T, N, RFTRE I A HHE.
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Fig.3  Twining of FRP on FSCC
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