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Experimental study on bond performance between corroded reinforced bar and concrete
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Abstract; To investigate the influence of corrosion on the bond performance between steel bar and concrete, twenty
central pull-out test specimens were cast. Pull-out tests were conducted to study the bond behavior between concrete
and steel bar corroded using current accelerate method with the expected mass loss of 0% , 0.5% , 1% , 2% , 5%.
The variation of the bond performance between steel bar and concrete caused by steel bar corrosion was explained
according to the change of steel bar geometrical characters and concrete strength in the whole corrosion process and
the influence of corrosion rate on bond stiffness was studied by method of secant bond stiffness. The variation law of
cracking due to corrosion expansion, bond stiffness and failure mode with various corrosion levels were studied. The
test results show that bond strength and bond stiffness increase at the beginning and then decrease with the corrosion
increasing. The degeneration of bond stiffness related to the appearance of cracking due to corrosion expansion. A
simplified two-stage test model and conservative model partly available for reference to similar projects were proposed.
A bond-slip constitutive relation with different corrosion rates was proposed based on two-stage model.
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Fig. 1 Dimensions of pull-out test specimens (mm)
1.2 REHEREKE

GESIRF Z A B A A 7 B 45 A B 000 2 A9 A
FRE SRIHER AR XS TR R4 BN A HEA TR IR, Bj 1
B AW PR v 8 k. R Y U H A 5 S A A TR
G, SR s B LA 2. R R A i )
Bl 3% #9 NaCl b 3d J5, flf FH A it 2 B A

0.25 mA/cm’ {1 FE AT 10 455 Tl 3 o o r o
DU ) 75 o st T H 3k 235 R )5 Tl R

_ Ape Cwamday - AM
t = M, . (1)
Az S HA] s 5 A p AR HL AR B 25 Crpny N

PSSR 96 485 C/mol s AM AN B E i %, g5
TN IR A s My R EREE /R B, B 55. 8 g/mol.

AR RPN IGE WA — 1000B 2, g 2477 figiat
ML SR, IRt TR R ke B WA 3.k
By [ e A% Ak 7 43 R L BE A # 1
JE &R e 3k 47 &, 6 ] National Instruments A
Bl R AR R AT RAR . 1058 1S IO B9 AT , B R 4
BB UE IR R Na, CO, ¥ h AL AR TR, >R
24 Jo e 401 2% A e R 4 B AT I 5 AR, 15 30 S D £
R Mlossj@

A Am S B EEAR T i B %, ¢/mm s m Oy B
PR A B, ¢/ mm.

AR R R FERVIGERT

\ ‘oh =/

2 FHKETRE

Fig.2 Schematic representation of impressed current test setup
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Fig.3 The pull-out test setup
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Tab.1 Pull-out test results of specimens on different corrosion rate
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Fig.4 Bond-slip curves of specimens on different groups
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Fig.5 Secant bond stiffness at different slip
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Fig.6  Crack pattern on concrete cover
T X LU S HR AN [ T A% RO L F) 2 45 M JEE i
B A A , AT LUR B B E A KT 0. 05 mm

JITRT I 14 e 45 2 i 5 et 3 094 R A e ] 9y A
B Y45 1 SRR S 0. 8% B i 2 5 ok 38 38 R 86 245 M
JE B A R e, S iR OK T 0. 8% I Bl
A 5 b A (30 DR R 45 MO 8 S i/ 5 i A (R T
0. 05 I X 17 F) 785 245 W J3€ i 55 ot < A8 A0 1 I
& B/ INER(E (s <0. 05 mm ) Xif Ji7 (9 36 45 K
X 5 ol B A BECURK, T R o T RS (RN R 25
1 B R A AR ES Sy P IR A5 A A B AR 2 i
i R W IR
2.3 xR B R0

W 4TI 1 PRk BRI 2,
AT LA B R BN (M, < 1. 2% ) il AR
AHEAR O B RBIR, Y 45 ph AR BRI (M, >
1.2% ), l0EE 4 iR, LI D] T 2 7 B
AR, B (4 KA T s 1 A A S R
AR AR T TR BE - AR ™ A — E BRI T
NS A 52 0TS A A A TR - i B
EIRBE L it — 2D 2 4ir, SR i TR BE L AT
56 P IR E o ) AR B RS, T BT BB 1] T
RN ata S S 87 N £ 4 B SN ok
SR AL AR, O AT 5 TRBE - O S8 4,
[Fi P 0 513 5 KA P TR v 7 £ O B K SR B
T2 W A e B TR B R IP =2 000, anl&l 6 FroR , #Y A



- 154 - Mok T

AN 550 &

SIREE L P a] i IS TR ) S EEL
BN TE T, B R B B AR 1 YR 45 - o 0 473 ) 4 2 1
FH, IR R AU IR 0 7 S v W TR B - o A P
AR, I TR BRE - S 2 AN A B R mRee , DR L5 o e
BRI B 5y e HE AR R
2.4 SRR ER M

2 2 0 HA 7 2 8 I B ok A A3 - R B - 1 4
RRASTEREIR AT T HE3, R PR 2 9 B IR T &R
Won 2T 7. f3R2 T R, T8 il
AN 5%/ 35 U1 S L T IE RGN A S K RV N
DR A5 2 A2 R AT 22 S (E R AR S5O A ]

BNEE Il R AR (M, <1% ~2% ) B PR B4 50 A%
PR 2 AT 32 18, 3 i ko (M, > 1% ~
2% ) FhA5 R B A B ph A3 K SUREAL, S iR
KT 8% B BREEZE 7 B A R ARSI 30%
IR 9% B AN 5 TR BE L Rl 1 B 4 B AR O 424k
O AT XS Bt M s T BRI AT IS, 45
RN T B R A R IR AR A S B TR
275 5 L RE AR BER AL PR F A A .

{n =34.0M,. +1.00, 0% <M, <0.5%;

0SS (4)
n=-121M,_ +1.23, 0.5% < M,. <9.0%.

loss
7 = 0.99exp(~24.4M,_), 0% <M, <9.0%. (5)

®2 FMWNEHSERLRNKKRSET
Tab.2 Experimental data of bond strength between corrode steel bars and concrete
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Fig.7  Comparisons of relative bond strength from test and previous data
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Fig.8 Bond-slip fitting curve at different corrosion rate
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Tab.3 The values of fitting parameter at different corrosion rate
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