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Calculation of axial bearing capacity of FRP-concrete-steel tube circular

composite column based on the twin shear unified strength theory
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Abstract: Based on the twin shear unified strength theory and ignoring the lateral restraint effect of steel tube to
external concrete, a simple calculation formula for the bearing capacity of the hollow and solid FRP-concrete-steel
tube circular composite column is proposed in this paper, and the calculated results were in good agreement with the
experimental results. Based on the formula, the influences of concrete strength, FRP tube thickness, steel tube
thickness and diameter ratio on the axial bearing capacity of the composite column were analyzed, which provides

theoretical support for the future design and applications of FRP-concrete-steel tube composite column.
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Fig. 4 Mechanical model of solid circular composite column
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Fig. 5 Comparison of calculated results with
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Tab. 1 Comparison of calculated results of the bearing capacity of FRP-concrete-steel tube circular composite column
. A fe d, 1 d, ty o1 o Nexp N, N, Nexw Newp
5 /MPa /mm /mm /mm /mm  /MPa /MPa /kN /kN /kN /N, /N,
DSIA  38.48 152.5  0.17 76.1 3.2 1825.5 352.67 1083.0 923.8 831.8 1.172 1. 302
DSIB  38.48 152.5  0.17 76. 1 3.2 1825.5 352.67 1063.6 923.8 831.8 1. 151 . 279
DS2A  38.48 152.5  0.34 76.1 3.2 1825.5 352.67 1044.2 1050.0 957.9 0.995 1.090
: DS2B  38.48 152.5  0.34 76.1 3.2 1825.5 352.67 1024.8 1050.0 957.9 0.976 1. 070
DS3A  38.48 152.5  0.51 76.1 3.2 1825.5 352.67 1214.0 1176.1 1084.1 1.032 1.120
DS3B  38.48 152.5  0.51 76. 1 3.2 1825.5 352.67 1201.9 1176.1 1084.1 1.022 1. 109
SC21 32.49 190 2.28 140 2. 67 213 313 981.3 938.3 917.7 1. 046 . 069
SC21  32.49 190 2.28 114 2.5 213 363 1216.1 1124.2 1087.8 1.082 1. 118
SC23  29.84 190 2.28 140 8. 16 213 353 2097.6 1803.3 1580.3 1.163 1. 327
2 SC31  29.25 190 2.67 140 2.67 1314 313 1489.3 1828.2 1807.6 0.815 0. 824
SC32  29.84 190 2.67 140 2.67 1314 313 1844.4 1835.8 1815.2 1.005 1.016
SC41 27.73 190 3.19 140 2. 67 1006 313 1745.9 1716.2 1695.6 1.017 . 030
SC42 32.49 190 3.19 140 2. 67 1 006 313 1801.6 1777.9 1757.3 1.013 1. 025
HCCSC 1-a36.02 114 0.167  49.8 1.8 4280 274.64 480.0 608.9 578.3 0.788 0. 830
3 HCCSC 2-a36.02 114 0.334  49.8 1.8 4280 274.64 770.0 842.9 812.4 0.913 0.948
HCCSC 3-a36.02 114 0.501 49. 8 1.8 4280  274.64 1084.0 1077.0 1046.4 1.006 1. 036
4.1 27.2  95.9 4.1 50 4 430 235 626.0 727.8 638.4 0. 860 0.981
4.5 27.2  145.5 4.5 7 5 430 235 1511.0 1329.4 1196.3 1.137 1. 263
1-4. 8 27.2  195.2 4.8 106 6 430 235 1948.0 2052.0 1873.2 0.949 1. 040
I-4 27.2 246 4 120 5 430 235  2940.0 2572.7 2414.9 1.143 1. 217
' 4.1  34.74 95.9 4.1 50 4 430 235 892.0 767.4 678.0 1. 162 1. 316
1I-4.8 34.74 195.2 4.8 106 6 430 235  2265.0 2211.1 2032.3 1.024 114
11-4 34.74 246 4 120 5 430 235 3193.0 2845.8 2688.0 1.122 1. 188
11-6 27.2 244 6 120 5 430 235 3351.0 3101.4 2946.6 1.080 1.137
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’ B3-1  27.3 208  2.457 139.7 5.4  823.9 270 3770.0 3515.4 - 1. 072 -
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D30d26F4-1 34.9 300 1. 260 6  562.65 665 8713.7 9987.7 - 0. 872 -
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Fig. 7 Influence of concrete strength on bearing capacity
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Fig. 10 Influence of hollow ratio on bearing capacity
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