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Experimental Research on FRP-steel Composite Tube Confined
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Abstract: An experimental study on high-strength concrete short columns confined by FRP-steel
composite tube was carried out to study the axial compression performance, and the variables
included the strength of concrete, the thickness of steel tube, the layer and type of FRP. The
restraint mechanism, failure mechanism, axial and circumferential load-vertical strain curves of
the specimens were investigated. The results show that all specimens show similar failure modes,
FRP is broken and the steel is buckled and deformed obviously. The increases in the thickness of
steel tube and strength of concrete can effectively improve the ultimate bearing capacity of the

short columns, but the increase of concrete strength weakens the deformation capacity and
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increases the degradation rate of the bearing capacity. The increase in the layer number of FRP

improves the bearing and plastic deformation capacities of the short columns, and decreases the

degradation rate of the bearing capacity, but it has little effect on the stiffness in the elastic and

decline stages and the strengthening platform stage. The improvement of CFRP on the bearing

capacity is more obvious than that of GFRP, but the short columns confined by CFPR shows a

faster degradation rate in the bearing capacity. Compared with CFRP, GFRP delays the stiffness
degradation of short columns more obviously. When FRP breaks, the strains of CFRP and GFRP

at the measured point are only 0. 54 times and 0. 56 times of the limit strain. The calculated

results of the proposed calculation methods of axial bearing capacity and peak strain of short

columns are in good agreement with the experimental results.

Key words: FRP-steel composite tube; axial compression; ultimate bearing capacity; deformation

capacity; peak strain
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Table 2 FRP Mechanical Performance Index

FRP i | JE L/ mm | HURL 3 BE/ MPa | SR/ GPa | ) BRI 42/ %6

CFRP 0.167 3961 240 1.8

GFRP 0.169 2 200 100 2.5

Table 1 Parameters of Specimen

Fe | wgS | FRPJZH | W EE/mm N./kN
1 A0-2.5 0 2.5 1 031. 86
2 A0-3.5 0 3.5 1225.11
3 B0-2.5 0 2.5 1 267.84
4 B0-3.5 0 3.9 1 440. 74
5 CA1-2.5 1 2.5 1412.57
6 CA2-2.5 2 2.5 1 660.79
7 CA3-2.5 3 2.5 1 803. 32
8 CA1-3.5 1 3.5 1571.81
9 CA2-3.5 2 3.5 1 830.95
10 CA3-3.5 3 3.5 2 032.21
11 CB1-2.5 1 2.5 1 504. 66
12 CB2-2.5 2 2.5 1731.37
13 CB3-2.5 3 2.5 1899.19
14 CB1-3.5 1 3.5 1621.20
15 CB2-3.5 2 3.5 1 890. 34
16 CB3-3.5 3 3.5 2 129. 56
17 GAl1-2.5 1 2.5 1 201.53
18 GA2-2.5 2 2.5 1343.79
19 GA3-2.5 3 2.5 1478.60
20 GA1-3.5 1 3.5 1 314.50
21 GA2-3.5 2 3.5 1 505. 89
22 GA3-3.5 3 3.5 1618.61
23 GB1-2.5 1 2.5 1 338. 46
24 GB2-2.5 2 2.5 1401. 69
25 GB3-2.5 3 2.5 1 496. 38
26 GB1-3.5 1 3.5 1 503. 89
27 GB2-3.5 2 3.5 1 580. 24
28 GB3-3.5 3 3.5 1 693. 37
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Fig. 1 Test Device and Strain Gauge Arrangement
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