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Study on Behaviors of FRP Confined Stub Concrete
Filled Square Steel Tubes under Axial Load
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Abstract: Through the axial compression test of eight fiber reinforced polymer (carbon,glass and basalt)con—
fined stub concrete filled square steel tubes (CCFT),this paper reveals the mechanism and the failure model of this
kind of composite column. The test results indicate that carbon fiber reinforced CCFT has the highest axial load and
best ductility. And the axial load capacity and the ductility increase with the FRP confinement strength. Under the
same FRP confinement level, the basalt fiber CCFT has a better ductility than the glass fiber CCFT. A formula for the
calculation of bearing capacity of the square CCFT columns is also proposed. The analytically calculated results are
shown to be generally in good agreement with the experimental results from this study and other research.
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Tab.1 Parameters and test results of specimens

RS AFkE 28 &,/MPa e,/pe  N,/kN  SU%

CFT-1 0 0 2252 6401

CFT-2 0 0 2072 6528
C-CCFT-1 CFRP 4 1.05 3271 7727
C-CCFT-2 CFRP 4 1.05 3846 7281 :
G-CCFT-1 GFRP 4 0.41 2934 7264

G-CCFT-2 GFRP 4 0.41 3366 6812

B-CCFT-1 BFRP 4 0.39 2927 7080

B-CCFT-2 BFRP 4 0.39 3152 6881

T N, FIR IR TABE 5 0, R BRIREL S XTI AE 5 STy
LSRN BE T R B R R AL

1.2 REHE R R
PR EE LI A B 2 SRS 6 mm 1
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BRI EIR T 390 28 d. X TR 45 1R & it
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WEMNR IS , FrIR 78 13 J5 R IR 2654
JZREE FRP A5, 4 )2 FRP A1 0543 546 B AE4N
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ARAE SR T HVE 14 d, B T
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Tab.2 Material properties of FRP

. MR PrhiomEE O WERNAE A U
FRP Fh
/GPa /MPa 1% /mm
CFRP 239 3652 1.48 0.17
GFRP 78 1429 1.84 0.17
BFRP 105 2131 2.31 0.107
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Fig.2 Failure mode of all specimens
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Fig.3 Load-strain curves of specimens
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Fig.4 Effect of FRP confinement on strength ratio of specimens
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Fig.5 Duectility index of specimens
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Tab.3 Collected test data
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Fig.6 Statistics of geometrical and material parameters

R AR AR EE T B R AR

o= Anfuwt Aty A}A : (4)
Ay, A 43R FRP 4R T AR5 PR i
B 5 A FIE 3000 208 7 TR BEE - 7% 468 1o i AR5 T e ik
AT, 43 53 AR AET ) AT T AR 5 e D

B AETREE - A B M R B A T AN A A
OTREE RS 2, AR RGA T

N.=A.f,+A.f. (5)



511 4

AR A : FRP 7 A TR e L AR IR PEREWT S 55

AR A 73 52 A ISR FE TR 56 4 T v
U f, AR I SR R 5 f, R ST IREE T PR SR
B 7 FR AR E SR K (R (4) T, AR
TRBE R IR E -5 B8 AR EE T A4 in
JERIIC AR, W 7R , 2 s R B+ BE A AR A4
KL AL AR . B R B, T PR i

3.0
A FRP A B REE L
B FRP YN IREE L
25 F

A A

TR (B IR
[Ne]
(=]
T

A
*AA AA}A“ A
A, 4 faa
T

lom J

0 1 2 3
A7 Bk ARTRENGY A
Fig.7 Effect of confinement factors on strength of CCFT
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Tab.4 Comparison of Park’s test results

R K45 N,/kN N.a/kN N./N,
R3N 1286 1319 1.03

R3F-1 1309 1415 1.08

R3F-3 1357 1581 1.16

R4N 13 729 1738 1.27

Park 25 R4F-1 14 099 1817 1.29
RA4F-3 1474 1959 1.33

R6N 1727 1816 1.05

R6F-1 1 866 1889 1.01

R6F-3 1936 2022 1.04

o 1 6401 6817 106

CFT-2 6528 6 817 1.04

CFRP-CCFT-1 7727 7973 1.03

CFRP-CCFT-2 7281 7973 1.09

ARSCHRFE

GFRP-CCFT-1 7264 7 306 1.01

GFRP-CCFT-2 6 812 7 306 1.07

BFRP-CCFT-1 7080 7 283 1.03

BFRP-CCFT-2 6 881 7 283 1.06
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