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Axial Compression Performance and Theoretical Study of Full-size
HFRC Columns Reinforced With GFRP Bars and Spirals
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Technology Beijing 100124  China)

Abstract: In order to study the axial compression behaviors of HFRC ( hybrid fiber reinforced concrete)
columns reinforced with GFRP ( glass fiber reinforced polymer) bars and spirals five HFRC columns
reinforced with GFRP bars and spirals and one HFRC column were tested. The influence effects of the
stirrup spacing and longitudinal reinforcement ratio were analyzed. The results indicate that the increase
of longitudinal reinforcement ratio can enhance the bearing capacity and the ductility of small stirrup
spacing specimens was significantly higher than that of large stirrup spacing specimens. According to the
experimental data the calculation formula of the peak stress peak strain and the bearing capacity of
GFRP reinforced HFRC columns are returned.
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FRP GFRP G690 6
> 90 mm; N | P
GFRP ( hybrid fiber reinforced td-n pd, VP,
concrete HFRC) is
GFRP 1
( polyolefin Table 1 Summary of specimens numbering
PP) ( polyvinyl alcohol PVA)
GFRP
pl% dimm o p/% d/mm s/mm
\PVA
PVA N
: G690 1.06 16 6 1.0 10 90
G670  1.06 16 6 1.3 10 70
HFRC G650 1.06 16 6 1.9 10 50
' G870  1.42 16 8 1.3 10 70
6 GFRP HFRC GFRP G100  1.77 16 10 1.3 10 70
GFRP HFRC 2
FRP P-042.5
1 PP
1 mm 40 mm 530 MPa
1.1 5.6 GPa; PVA 20 pm 10 mm
6 1 1 600 MPa.
HFRC 5 GFRP  HFRC GFRP
380 mm 1 300 mm. 1 840 MPa 45 GPa;
“G” GFRP Sl 336 MPa 45 GPa.
2
Table 2 Composition and mix proportion of HFRC kg/m’
PP PVA
322 707 1061 92 172 5.45 8 3
1.2 1.3
380 mm  PVC 1 300 4
mm . GFRP 1 1
250 mm 4 4
50 mm. 4
GFRP PVC GFRP 20 MN
PVC pPVC
pPVC 150 kN /min
. 7d pvC 0. 12 mm/min.

21d . 1
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Fig.2 Loading installation
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; 85% 3.524 x10 7 ~5.256 x 10
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Fig.4 Calculation method of ductility of columns

(a) 90% W {F i 4

(1)

GFRP  HFRC GFRP
. HFRC
£ 3.561 x10 7 ~5.203 x10~°
1 GFRP
(1.746 x10 > ~2.740 x107°) 1
GFRP  HFRC
2.3 -
.f' : " i i
() T B 58 5% 0 {1 o7 4% () % TFAAm LA
3 ( G6-50) P-EesA,
Fig.3 Cracking appearance of test specimens at different g. = m
loading stages( G6-50) . p  E, GFRP
1.524 x107° ~2.428 x 10~ 1 V€. :A,  GFRP
GFRP 305 x10°°
3
Table 3 Summary of test results
P kN JolS) ! rof s.e,) ! . N P kN (PIP,) 1
MPa e %
N 4420 (39.0) (2936)
G690 5124 43.5 1. 115 3561 3524 1524 191 3.73 1.63
G670 5352 45.2 1. 159 4210 4160 1872 226 4.22 2.53
G6-50 5 680 47.6 1.221 5203 5256 2428 285 5.02 3.50
G870 5432 45.3 1. 162 4105 4123 1878 298 5.49 2.51
G1070 5509 45. 4 1. 164 4010 3993 1 880 361 6.55 1.56
5 —
85% GFRP
- ) GFRP
- ) 1 GFRP
- 107°~6x107"°
GFRP - 8xl107° GFRP  HFRC
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5 - ( G6-50)
Fig.5 Measured axial stress-strain curve of concrete( G6-50)
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Aoc
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Fig.7  Arching action in confined concrete
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Fig.9 Calculation value and test value comparison
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Fig.8 Stirrup stress -axial load curve
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Fig. 10 Comparison between test values of bearing capacity
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