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Interfacial bonding property test of high performance concrete-filled steel tube
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Abstract; In order to study the interfacial bonding property of high performance concrete-filled steel tube, a
series of push-out tests were carried out. Wall thickness, section shape, type of steel and internal surface state
of steel tube were chosen for contrast parameters. By investigating the test phenomena, mode of load-slip
curves and interfacial bonding strength, it was found that shear yield line with an angle of 45° will appear in
the middle and lower parts of the steel tube only when tube wall thickness of specimens was small. The load-
slip curves of specimens with different wall thicknesses have three growth modes, but all include cementation
slip stage, slip stage and friction stage. By increasing the wall thickness and rusting the inner surface of steel
tube, the interfacial bonding strength can be increased. Replacing circular steel tube with square steel tube
and replacing ordinary steel tube with stainless steel tube have adverse effects on the interfacial bonding
strength.
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Tab.1 Specimen design parameters

HYAE BE JRE AT 2B A 2 RN A PN R IR
A, 1o ARSI S 18 BUE S E N,
RS 48 J5 U338 #9405, SS 48 UL A B 4N 45 5
T6 .\ T7 T8 B BEJEE /33| N 4.31,6.28 .8.24 mm;
V2 48 HPC A AR BB 1R 2% ; C2 45k H]
90 °C R ZESR ;v 5B A I i B A ok R
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EYR N 204 TCLE % AN R ] S304 o4k
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A, FUA, Sy 5HBE R HPC TR, £ . A
SR A e AR A HPC B RSB

g5 WA IR #i R D(B) x t/mm’ B INRTE ESETEN

ST6V2C2-1

3 A 5 1 133x4.31 - 0.38
ST6V2C2-2
ST7V2C2-1 §

3 A 25 133%6.28 - 0.57
ST7V2C2-2
ST8V2C2-1

3 A 51 133%8.24 - 0.78
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Tab.2 HPC mix ratio
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Tab.3 Steel material property test results

27 t/mm [, /MPa f, /MPa E_/MPa
4.31 341.3 5479 2.10x10°

TEWIA 6.28 338.7  506.1  2.10x10°
8.24 3325  501.3  2.10x10°

EW T 4T3 339.2 5247 2.00x10°
AW E 6.28 3743 5672 2.00x10°
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Fig.1 Loading and measuring device
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Fig.2 Diagram of strain gauge arrangement for

steel tube (unit; mm)
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Fig.3 N-S curves of specimens with different wall thicknesses
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Fig.4 Wedging effect
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Tab.4 Interface bond strength

A= N,/kN 1 /MPa T, /MPa

ST6V2C2-1 97.4 1.00
0.88

ST6V2(2-2 74.2 0.76

ST7V2C2-1 367.6 3.89
3.56

ST7V2C2-2 305.2 3.23

ST8V2(2-1 770.1 8.42
8.10

ST8V2(2-2 727.1 7.95

RST7V2C2-1 167.8 1.85
1.54

RST7V2C2-2 116.7 1.23

SST7V2C2-1 147.5 1.56
1.23

SST7V2C2-2 84.1 0.89

ST7V2C2r-1 424.8 4.49
4.40

ST7V2C2r-2 407.4 4.31

LA ST7V2C2 RANAM A S IR, R H R4k
A ) S THT R 45 8 B P AL, 43 B A R S 800 S v
FhEETREE 5

(1) B0 RE R (5 )

4 P, XF L ST6V2C2, ST7V2C2 M
ST8V2C2 FRANGR 1) Fit 16 8 235 548 B w0, Bt 1T 8%
S T A A RE SRR G G K, X R AE
FEEEEEREIA 2 B, HPC 78 5 1) B /R F & 4=
T BNk, AR L AR 4 AR, B9 -HPC Bt
THIFAAE R4 T T LA e VB e DR JH 4 4 P
S BRI, SHE MM REREZ LR
0.686 : 1 : 1.312, A4 M Z 1L 0.247 = 1 ¢
2.275, SR A o AR AR B AR K T A R R
AR R, U T A5 R JEL SR R i L TR R 4 R FE Y
REZEHRRZ—,

(2) AT B =X Y 52

XtE ST7V2C2 RST7V2C2 Z A4 0] 4, B
SRR AR AT 2 R 7 T8 48 T k1 2 41 AR B ]
R T8 B a0 A A T e 24 i R (R 4 v ik



55 4 3]

R A5 AR R MR RETR BBE 1 T R A TR e U 345

PR 0.57 A5, L R A 5 T 80 X1 1) 4 A B
TEM ) e 7 4 T 25 Al A, O IR AN 48
X} HPC 1 %4 ) EZ A 4 MNP XS, B
X HPC ESREH 55 T RIEANGE , S50 E
A A S EE R )N T RDE AR AR A

(3) 5N ST ()52 i)

AEEIRAE (SSTTV2C2 ) 1) 5 1 B &5 38 )i -
¥IE R 1.23 MPa, E38 9018 (ST7V2C2) /9 FL i
Fhas R B - 3.56 MPa, i & 2 5 # 190.346
i, BVASEE AN A 1) S T 260 245 o 32 L 3 3 A 1
[/ 66% ., Tao' ™ Xt 24 MLHA IREE +iX B0 5%
SRR, 5 E A NS B RS
S BEREAR 32% ~69% ., AN 2% I ) RURE 2 5 24
RN 172 AT, Sl & AR B R 4 IR
Bf, AN i S T P LA 5 ) R EE 4 T
I3 i

(4) SN R ECRAS 52 A

RIS A R A N 2R TR S 20 R i Dl Rn R 45
A, R 4 Prow, WA N R S ol 2R
(ST7V2C2r) By F T 2555 BT 34{H h 4.40 MPa,
A PN 2% 1T AR 5 i ( ST7V2C2) 1Y 5t 1l 28

S

LEGR S {H A 3.56 MPa, B & J& )5 & 1Y 1.24
A7 o TG PR 2 T A5 et a7 Y AL T B
Rl | ST R4 AR JOH R AT B T4 e L S T ) BILARR
W 1 BT

3 it

1) MR G BE LR [R], 948 HPC 1 H Ao
BB 2 3 P KA, P 5 e 45
R B MM B S BEBHL B e T A B, Air -9 #% 1l
LKA A A X HPC (20 R 55 D |

2) HPC 5 JE S5 R AH [ 1) 4K 48 % HPC (&
SR FH AN A PR 2 T RELARE Rt P8 A 2 ) AL T e 245 1
REM P A e L 2K 048 R TR B, 448 X
HPC (EFAE HIBRGR | 7 0 6 25 5 J3E it 5 0 7 B
JEL A I i 253 K s i R SO [ B, TR
X HPC fESR/E 5 TR 8, A gk 2550
JEE. 55 5 5 1ok 3 308 A1 1) AL T e 4 5 /N T
B, S A P R T R R AR B AT LA A
TR R0 225 TR 5 N5 B0 11 A9 % T REL RS R B /DN T30 3
AT P R TR B, SO 5 A 1) A T 2
58 B/ IN T T AR ) P R A R

[1] HUANG W J, ZHANG Z B, HUANG Q W, et al. Experimental study on mechanical properties of RPC-FST under direct
tension load[ C]// Shi C, Wang D. l1st International Conference on UHPC Materials and Structure. Changsha, China;

RILEM Publications SARL, 2016 236-246.

[2] LATZ C, YAO P Y, HUANG W J, et al. Reactive Powder concrete-filled steel tube ( RPCFT) members subjected to axial
tension: experimental study and design[ J]. Structures, 2020, 28: 933-942.

(3] FEIGN, 2, ik, 45 SE T IEMATREE T ARG Z5 R B e wr e [ )], T EEIER:, 2009, 30(6) : 7-11.

[4] KIEZE. #% RPC FE/EARIHIE[D]. &M . fEERMoR, 2017,

[5] B304, B, SKIESE, & NE - NEF 4 S M R TR BE L 5w A 450 B iR os [ 1], @ es M 2&4. 2017, 38

(S1): 502-507.

(6] BURHE, BN, Ml MAE RPC FLIDRESS TR BRI IE[ )], LG, 2019, 49(22) : 101-107.

(7] FRkGE, LUREF, B AR, &5 BTG ARIREE L mBEAS TR [ )], BERL A0, 2021, 42(12) ; 210-218.

(8] e NRILAEMED; MK & 5. W IREE LA EOR AL GB 50936—2014[ S . dbat. i EES Tl i
#t, 2014.

(9] MZE M7 BB AR, FEMEREHZE R 2. SRR f it 55 1 385 SR8 757 GB/T 228.1—2021
[S]. dbmt. dhEbRfE iR, 2021.

[10] ERpr WE ARG LR, I E RO B2 5. WG PERARIRSEE L . GB/T 31387—2015[ S]. Jbat.
PRUEH AL, 2015.

[11] LYU W Q, HAN L H. Investigation on bond strength between recycled aggregate concrete (RAC) and steel tube in RAC-
filled steel tubes[ J]. Journal of Constructional Steel Research, 2019, 155 438—-459.

[12] TAO Z, SONG T Y, UY B, et al. Bond behavior in concrete-filled steel tubes[ J]. Journal of Constructional Steel Re-
search, 2016, 120, 81-93.

(REHE: BFE)



