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Abstract: Good bond performance is a prerequisite to ensure that the recycled concrete and the rebar can work
together. According to the pull-out test with 120 test specimens, the bond-slip performance between the recycled
concrete and the rebar is investigated using the theory of non-equilibrium thermodynamics and damage mechanics.
The bond-slip constitutive model is proposed and the analysis result shows that the model has better simulation
effect. The characteristics of the energy conservation and dissipation during the bond failure process are analyzed,
and then the formula to represent the dissipated energy and elastic deformation energy are proposed. The
relationship between the initial elastic deformation energy and the limit elastic deformation energy is studied. The
main factors affecting the bond performance are analyzed based on the constitutive energy. Then, this paper
proposes the concept of relative damage variation which defines the interface relative damage variation, and
proposes the equation of relative damage to slip. Besides, the initial damage, the stages of interface damage
development and the growth rate of interface damage are analyzed. The results of the present study could provide
fundamental research data to promote the application of reinforced recycled concrete structure.

Wk . 2012-06-05; & H: 2012-07-10

FEH - F SRR ST H (2008BAKA8B05);  BRIHA H A RH#IL AT 7T v T 21 05 H (2009J2012)

WifEE: £ O191985—), Y, WMMHAN, WA, WFEARRE 45 S TG PUETTST(E-mail: chnwangbo@163.com).

fEF i AERQ955—), B, B N, #dZ, WL, WS, WFgit TR & ILHUEDEIT(E-mail:guoliangbai@126.com);
fRERIR(1985—), o, WIRIEBHN, YHIE, 4, WIGHRE MRS AR IRE T 250 (E-mail: daihuijuan1985@163.com):
SEWUE(1982—), Y, WgRIEEN, TREE, R, AR RS T S5 TS (E-mail: wushuhail68@163.com).



)1

2% 55

Key words:
test

BIF 9 75 2 VR Tt - 5 AT T FX) R 45 T s P fE
R T A5 P A VR Tk 4 ) T AT R A T
YRz — TR, EAIMAD A % R BT T
B, HRGEMTOHERRTUEL: K2
BT B P AR RE S R N R i
11108 2 VR U L 5 ARG 45 T B AN SR R IS
IR sh, A R = 2, A
[vil B BT A IR T 45 18 22 B, LA I BLEE 1Bk
AT OL, S BOLHE N HIRZRL. 150,
ST AR LB RBRYE, B T AT
X — T LRI SRR A, DASR 3t B 22 it
FUBRHL, I AR () WL ) 1 BEAE PR B kAT
WA, LNARIE s 20 S H00 f R TR
EFHRG Sk RE RO LR SRS G A LB . Hor,
MRE B L5 B35 ) S BERIE SRR SR L BEAN K D — Fof
3 BRI FE

ST R, KT AR E
I A A2 TR IR 23 Al A R R 7 o A
WEAHLEL . SCHR[L219020 08 1 K AR P s 30 2
BEAR I T P AR TR 5 AN ARG &5 Pk RERIE ST A T
AibE, HIERIATIRASNT. EAh, Hifs )y 0
O 2N TREE L, (AR EE LS
ARG S5 1 BE R 20 AT i A N T . SCRR[14—15]
AR 0300 3 27 FEO AR 9 B V20T K7 2 VR k5 0 A

recycled concrete; bond-slip performance; constitutive model; energy; interface damage; pull out

PLK FRP MR S5 PERE AT T 0125 04, (H T
S A5 A i S 4 2 B RS AN

YT, AR SRR PR R 50 A3 2 Rk 25
Rk, 32 HUEH T A TR S A RS 45 A
ARIRERY, DL w F AR IR S AN RS 4 e A A
RAMFR R R)G, FHARPRESHRT) % 510
i 12 E AR DGR, ol AN RO 403 11 £ B 5% 7
A TR T SN ORI A M ReEAT b, M iE—
5 M (90 08 11 £ 2R NAF 9 1 A VR ot 1 5 105 1)
KA LB BT TRAN R AT 5T 2510 11 =) PR3
BERF LA o
1 FRAWERS

P AR B R AR L A 28 7 DA A 1T 2R VR e L
S JESEAE N BT S H, SEHIPE 120 MR TR
PERAT RGBS A AR TEE, [
EBHIRAE S HIVE 34 IR0 P 32 R iy
BN B e S N N A s S AT B L
SO Y. AR 5 BB A I st (P AN A Y AR . AR
T3 ZE UL R g AR R 5 R AR R A R B 1 DL SC
BR[6]. SRFHZET [ piK K EE e 7 bl 773k,
IR T AR RE R EESK, 4 AIiEHEL 0.55 15 0.40
124 C20 5 C30 A SE4 ) H KK B o BARTC S
bl 55 A TR 2550 B 1) S 0 e s LR 1

1 BEREIMGERRESHSRERE
Table 1 Mix ratio and compressive strength of recycled concrete

SR H iigieEd] KR/ K i RRATI FAEERY  60d PR/
R JKIKE (%) (kg/m?) (kg/m®) (kg/m?) (kg/m?) (kg/m?) MPa
0 355 178 650 1180 0 43.61
30 355 178 650 826 354 39.39
C20 0.55 50 355 178 650 590 590 34.03
70 355 178 650 354 826 29.05
100 355 178 650 0 1180 27.80
0 475 190 540 1180 0 52.48
30 475 190 540 826 354 47.04
C30 0.40 50 475 190 540 590 590 4373
70 475 190 540 354 826 42.41
100 475 190 540 0 1180 41.71
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Fig.1 Bond-slip curves of specimen C30 and $12
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