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Bearing capability of concrete-filled pultruded GFRP
combination columns tube with different restraints of CFRP
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Abstract: In order to improve the carrying capacity of the pultruded glass fiber reinforced plastics (GFRP) tube,
five specimens were produced with carbon fiber reinforced plastics (CFRP) cloth with different restraint methods
and axial compression tests were conducted. The damage mode of this restrained combined column was

obtained. Through the analysis of the CFRP restraint effect and the load-bearing performance of this column,
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the load-bearing capacity calculation model was established. The results show that the squeezed GFRP and the
concrete are crushed when the test piece is damaged, some specimens were accompanied by a band tear of
CFRP. Disruption morphology increases with the effect of lateral constraint, development from typical cracking
fracture to brittle crushing destruction and shear destruction. The bearing capacity of test parts gradually
increases with the decrease of CFRP distance, test piece bearing capacity can be greatly improved at a CFRP
distance of <100 mm, Maximum increase of 1.5 times, when the CFRP spacing is =100 mm, the
improvement of the carrying capacity is not obvious. The change of CFRP spacing and layout mode improved
the deformation performance of the test parts significantly, the ductility of the components can be significantly
improved. Based on the theory of restrained concrete, the calculation model of specimen bearing capacity
established by considering different CFRP spacing and the effect of GFRP bearing action has a high accuracy of
calculation results.

Keywords: CERP cloth; pultruded GFRP tube; short concrete columns; combination columns; carrying

capacity calculation model
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Fig. 1 Design and section
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Fig. 2 CFRP arrangement of different specimens
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Table 1 Main parameters of test parts
GFRP % GFRP % CFRP #i CFRP fii CFRP #i CFRP #i
R TR iR B / X N e
M 1E/mm BEJE /mm [a] {5 /mm i E A G 2 % JEJE /mm
Al €30 113 4 FRAES 1 0.17
A2 €30 113 4 100 LEGAER 1 0.17
A3 €30 113 4 LHEESPR 1 0.17
A4 30 113 4 50 T i+ # ] 1 0.17
A5 C30 113 4 0 eSS 1 0.17

#x2 KB GFRPEMAEIEIR
Table 2 Performance index of pull-squeeze GFRP tube
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Fig.3 Completed test parts Table 3 CFRP performance indicators
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Fig.4 Test piece loading diagram and physical drawing
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Fig. 5 Schematic diagram of the test point layout
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Fig. 6 Different specimen destruction morphology
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Fig. 7 Load-strain curves for different specimens
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146 + K5 x%E L FHKOP E X

% 47 %

Ao 3B BEIRBY B, a1 P IR B A R ) AR T
i KL PR GERP A5 8 3 4 CERP gl 24, 16
i s QAT LA (N X 87N
2.4 EFARTHERZWSH
2.4.1 ARBEHAEHIAFTHE

T2 W B 7 3 DA B AR T 48 A B e TR
FESH . h T LRI AR CERP 2937
XL GERP YR %+ 41 A A 00 7 8RR MR 9
i 2 -7 8% 1l 42 1 5 3 1 14 B BR R 2R T 0 B W

Ko S8 2B 55280 AR il 2 E 846 AR K
B BABRTCARR S EOT A R 40 Ho Bl K
95 W B 7 2k XA ) Ak BR 7 2 g A 4 -0 B8 i R 1)
REER R W T I I BE 8 B 0 4E NI K BT 217
Bl 2k 50 %6 e BIR ar 2865 17 1) ) 2 Aok 3 i 28 -0 8% il
LIRS H AR A A 1 A T8 R B C AR TE R B
i 8- % 4 v Bl B g 28T B 28 90 V0 1 X I 1 A
Ay 5RO As 1A HUAE .

Fd4 ABOAREREBEHTEER

Table 4 Calculation results of bearing capacity and deformation indicators

WA E O WERERA/KN  K/(KN/m)  WE{E SRS /mm As/mm Ay/mm ¢ TR R
Al 336.92 193 523 2.292 1.824 2.352 1.29 1.0
A2 411.67 252 753 2.076 1.536 2.5 1.63 1.22
A3 572.97 203 976 3.07 2.05 3.2 1.56 1.70
Ad 659. 55 230 020 3.536 2.24 3.726 1.66 1.96
A5 906. 07 203 466 5.962 2.335 6.2 2.66 2.69
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Fig. 9 Effect of CFRP spacing and layout on bearing capacity
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Fig. 12 Force model for each part of CFRP restrained

pultruded GFRP tube concrete composite column
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Table 5 Comparison of test piece bearing capacity test

results and calculation results

WG SR N, /KN IR N, /KN N./Nyy
Al 336.92 370. 876 1.10
A2 411. 67 441.041 1.07
A3 572.97 632.445 1.10
A4 659. 55 632. 553 0.96
A5 906. 07 813.537 0.90
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Fig. 13 Scatter plot of calculated value of test piece

bearing value and test value
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