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Abstract: To study the bond-slip mechanism of reactive powder concrete (RPC) filled in steel tubes, ten
push-out tests were carried out on RPC filled in steel tube specimens. The failure patterns, load-slip curves and
steel tube strains of specimens were analyzed. The effects of the length-diameter ratio, radius-thickness ratio and
RPC strength on the bond strength are discussed. The results show that there is a sudden drop on the load-slip
curves of specimens with small confinement coefficients, while the load capacity increases after the knee of the
curves for specimens with large confinement coefficients. The bond strength basically increases with the decrease
of the length-diameter ratio and the increase of the radius-thicknessratio. The effect of the RPC strength is not
obvious. The steel tube begins to provide RPC confinement when the strain ratio eq/es, Of steel tube is larger than
its Poisson’s ratio. The relationship between the internal pressure of the steel tube and the bond stress is
established, and the calculation method of the interface bond strength of RPC confined by steel tubes is
proposed based on the experimental results. The calculated results are in good agreement with those of the
model test.
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Table 1 Summary of test parameters

Dxexl  FEW K& RPC SiPiE

s mm’ Dit IID W% f./MPa BlAN
Ad4-1  133x4x450 3325 337 140 0.38
A4-2  133x4x550 33.25 4.12 140 0.39
A6-1  133%x6x450 22.16  3.37 140 0.64
A6-2  133x6x550 22.16  4.12 140 0.62
A8-1  133x8x450 16.63 3.37 140 0.88
A8-2  133x8x550 16.63  4.12 140 0.88
B6-1 133x6x450 22.16 3.37 120 0.70
B6-2  133x6x550 22.16  4.12 120 0.70
Co6-1 133x6x450 22.16 3.37 100 0.79
C6-2  133x6x550 22.16 4.12 100 0.79

##: 1) AVB.C IR RPC (W25 PR 38 B AE 23734 140 MPa. 120 MPa
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Table 2 Mix proportion of RPC

5] AR R (kg/m®)
KR b AR AR iR ik K Werde  RWM WokA 514G KIS NaOH
1 67421  168.55 21575  218.74 31297  673.05  159.66 200 4.50 21.17 19.55 17.64 3.53
2 67421  168.55 21575  218.74 31297  673.05  159.66 120 4.50 21.17 19.55 17.64 3.53
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Fig.1 Specimen preparation and maintenance
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Table 3 Compressive strength of RPC

B REW RPAR SN ST 5 R AT AT R B
YUEHEE fo/MPa f./MPa
A 1 oK TR 138 118
B 2 Pk IR 115 104
C 1 H AT 105 93
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Table 4 Mechanical properties of steel

IR it A B e PR it i PR
#/mm f,/MPa fu/MPa EJ/(x10° N/mm?)
4 320 451 2.1
6 328 462 2.0
8 340 491 2.1
14 MEEE

RIS ks B 2 fow, WEESEIR =
WAW 1000 HEV AR IRiaRBe L b kA7 mak, @ &S
Hoam RS s, WL ERERN
1000 kN K30 1F 70 B 2 Bt o 5 R CEL T 1 ki
Fy B 5 EInER 2 A 8CE — A B AT
B, B EAREE N T AR, ks 7B b )



44 T 1%

¥

AL, EigInE NG RPC, FiminiNe . Wl
InEaT et T, AR E TR, R
TR DB RTINS KN fE, ASidsk
Htf, AORIHL B FInEbR. R i ]
PrE# S WIS N ImEARAZ), iR -
TNERAR AL HEAT INEL, ¥ TDS-602 #hAsHdi R4
A, MBI R R 2 s~3 s ik — IR &R .
WIS K AL AT Ak, B R R
0.2 mm/min, AVARLE N2 v 5 2 59 30 mm
B 17 452 1N AR, B IRITE T e 17 -V A il 2R S AR
FEAKP, AN TRz L E TR RE

K2 iinask s
Fig.2 Test loading device
L5 MSmE
6 R N PR 3 P 0 3 K A i o %
BEHMEERIYN, BRI RIAR . E TR A b AR AT
BT, DL N #m A% 0 RPC AN
HEHALRE , B () s YR 1 EE AT B
HERAS Fr s BRREHES 514 BRI A AR B 25 5
A W 30, NIRRT R4 45 AR AT R

2 RIEER

2.1 WIRERREES

RIGLEH G, RIFRABIREEWE 4 Fix.
BARTE, WFIMBBIRI R AL, FERIN
P REA RSOFIBA RS, SR 00 2 2
I FEERL, HG .

I, B8 540 RPC JLE TAE, MiEz
i) R R AR BN B G, AR AR
BRHG BRI CmEmE” B, IR
5 %0 RPC Z (8] KA/ NHE B, B B\ R 5 i
IR, RS BN £ 77 A% B AR,

[t 55 0 28 o v B VDT N, R S L T
HAXHERE, R4S T AL Tk A B AR R A A 1
MG b, S ARG IR AR R AR
2%, oA E BE EIT IR I SZ RIS A
MKF, BT TG B OREE LR 2 Ah, X
FEARBA W RRBA IS . HEHS KB 5
bf A i T ) P R T T DU BN S TR e T R
BN R

N

\ 4

-t —JEEEEEEEEEREE
gt —Of - () T
’ i1 e

v .

— 3 mEem

T mési ~EECEECE e

N
(a) PRI L
133 133
S| e
T FT
S a 1 a
I 1| RN BIAER
- =
> =
gl + L
N \amd
I - RPC wE
o )
S —
BLL o (g | T i
(b) BEAE J A B
B3 i E

Fig. 3 Arrangement of measuring points
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Fig.4 Failure pattern of specimens after loading
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Table 5 Bond strengths and slips of specimens

K5 REW D KZEH /D  RPC %585/ MPa BiRRHE IR PU/KN HigEiEE o/MPa  RHEETEIRIE R Symm

A4-1 31.78 3.37 138 0.38 169.9 1.09 1.09
A42 3178 412 138 039 264.4 1.36 0.73
A6-1 20.85 3.37 138 0.64 338.5 2.24 0.49
A6-2 20.85 412 138 0.62 391.8 2.07 0.70
A8-1 16.08 337 138 0.88 527.1 36 1.33
AS8-2 16.08 4.12 138 0.88 426.3 2.32 19
B6-1 20.85 337 115 0.70 4348 288 0.96
B6-2 20.85 4.12 115 0.70 368.9 1.95 1.16
C6-1 20.85 337 105 0.79 352.7 233 0.70
Co6-2 20.85 4.12 105 0.79 350.0 1.85 1.01
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Fig.6 Effect of confinement coefficient on bond strength
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