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Experimental research on axial compression performance of
CFRP-confined concrete-filled double skin steel tube stub
columns

LIAO Jing, TANG Hongyuan, YUE Zhaoyang, ZENG Yuejia, ZHOU Xiaojun
(Institute of Structural Engineering, Xihua University, Chengdu 610039, P. R. China)

Abstract: In this work, the axial compression tests of circular concrete-filled double skin steel tube (CFDST)
stub columns and CFRP-confined CFDST (CFRP-CFDST) stub columns were carried out. The influences of
concrete strength, the number of CFRP layers on the axial compression performance of CFRP-confined
CFDST stub columns were investigated. The typical failure modes, the load-displacement curves and load-
strain curves of CFDST stub columns and CFRP-confined CEFDST stub columns were obtained. The test
results show that the ultimate bearing capacity of CEFRP-confined CFDST specimens is significantly improved
compared with that of CFDST specimens. And the more layers of CFRP, the higher the ultimate bearing
capacity of CFST stub columns. Finally, the calculation formula of the minimum wall thickness of the inner

steel tube to avoid the buckling failure of the inner steel tube prior to that of the outer steel tube is given. And a
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calculation formula of the ultimate bearing capacity of CFRP-confined CFDST stub columns under axial

compression is proposed. The prediction results of the presented calculation method agree well with the

experimental results.

Keywords: concrete-filled steel tube; stub columns; carbon fiber reinforced polymer(CFRP); ultimate bearing

capacity
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Table 1 The measured data of specimens

I CFRP 24¢ D, X1, DX, L/mm S/ MPa
120X 40-0 0 121.33 mm X 4.43 mm 57.87 mm X 4.03 mm 360 50. 2
C120X 40-2 2 121.27 mm X 4. 33 mm 57.96 mm X 3. 98 mm 360 50. 2
C120X 40-4 4 121.42 mm X 4. 36 mm 57.56 mm 4. 00 mm 360 50. 2
C120% 60-0 0 121.25 mm X 4. 37 mm 57.71 mmx4.03 mm 360 66.5
C120X 60-2 2 121.30 mm X 4. 25 mm 57.77 mm 3.93 mm 360 66.5
C120X 60-4 4 121.47 mm X 4. 23 mm 57.71 mm3.91 mm 360 66.5
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Fig. 2 Strain gauge arrangement and experimental device
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Table 2 Experimental results of specimens

e TR N,./kN N,/kN —
120X 40-0 1285.25 1283.70 1.00
120X 40-2 1539. 44 1625.87 1.06
120X 40-4 1819.89 1987.18 1.09
120X 60-0 1439.42 1377.24 0.96
C120X60-2 1657.00 1698.70 1.03
120X 60-4 1986. 21 2033. 23 1.02
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R 4 mm, o T =H S5 R AR T & A, K
(DI A/ AT & %2 0. 85, 74320 (10) .

(7)




%4

B# % .CFRPHRE T ZEL EMETRBLEBEHS S ERERERR 131

=)
S

—— y=-5.50+33.19%cpp
R=0.94

%
S
T

L] ZSY
*  ZHIR20]

-y
S
T

B
S

HRRRATIIFETH R %

IS}
S
T

0.5 10 15 20 25 30
‘fCl"RP

B11 MREABARAES X FR
Fig. 11 Relationship between ultimate bearing capacity

improvement rate and £rxp

Neppst =(1.212 4+ BO+ C6*) A, f..+ 0.85A, f;
(10)
CFRP 2y 3 CFDST %5 A3 19 fih He il FR 7 28 7 T
(1) I,

N, =(1+ 0.33Ectxe ) Nerpst (11)

P 2 (1) 358 09 0000 7R 48 07 N 53 36 0t {E

N A HEI R 1, No/NHBEE R 1,02, b iE2EH

0.042, 3 1 X (11) 8 4% 1 o Mo 7l 0 CFRP £ 3R
CFDST % i 4 FR 7K 2% A

4 HFie

%t CFDST 48 4% 1 CFRP 2 CFDST %45 4 11
Bl MR RE AT IR B BT, 45 1 T CFRP-CFDST it
1 ey s Y e SRS S r 28— 167 A% it 4 R A - 0z A2 i
£k IFAT T IR BE R I A S CFRPJZ 0% 2 500
% F PE RE 9 R M, JF 4R 8 CFRP 493 CFDST
(R DA ST A 1 /N W & 1 ) O RS

1)CFDST i 14 i e I8 85 X2 S0 99 48 7 vh i sy
JEE 0 Sty 0 1) A0 7= A S 0 e L P KA A S e T T
N BB A R BB Rt . CEDST iz 44 1 i 285 48 3F 4% R
far 5 KRR RS TR IR
Tt a2,

2) Ik CFRP & v = B b 28 SR W7 3¢, = 3
CFRP-CFDST i 4 7 #& Jy 8 B 1M & 45 28 805 Y4
CFRP %4 Wi )5 , CFRP-CFDST i 4 1 7K 2% ) 15
W% 18 M2 T H CFRP 2808 & 1038 1F , Ho FR &
T3 A L A Bl ) A0 B8 B R, B CFRP 76 42 5 3t
AR AT 0 Tm B g s TR R AR TR AR T .

3)M T CFRP MY AEH , #H b T CFDST ik
fF,CFRP-CFDST il & A W& & . H
A TR B 4 25 9 s 1R AR A TR 68 - 5 3 A5 AR
B CFRP AR RUR B 4 R T E £ .

4) 38 3o o B R B R ARES AR BT B Ok R

B T AN E T B IR Y R N AR A RE R, W] oy
CFRP 21 i CFDST & HEmy 2 % . 454
CFDST 5 CFRP-CFDST i /4 i 7K 2% 71 T 23 =8,
iz & 153 CEDST #1 CFRP-CFDST ik 4 1y
Ay e A Az A XA AR R
1 CEDST #l CFRP-CFDST it 4 iy # BR Ak 28 1 5
SEAE WA R .
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