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Experimental analysis on bond behavior between recycled concrete

and corroded steel bars
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Abstract: We carried out load testson five groups of recycled concrete beam specimens of different corrosion
rates to explore the recycled concrete structure durability,and analyzed the influence of different corrosion
rates on steel bar strain,local bond stress, load-slip and the ultimate bond stress of recycle concrete beam
specimens. The results show that lightly corrosive cracks appeared in the bottom of the beam when rebar
corrosion rate was greater than 3%. The strain curve was flat when the corrosion rate of reinforcing steel
bar was greater with the anchor position under the breaking load. The distribution of local bond stress

along the anchor section was bimodal distribution, and peak mainly concentrated near the loading end and
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the free end. The slippage phenomenon happened first on the position near the loading end, and delayed

away from the loading end. With the increase of rebar corrosion rate, ultimate bond strength increased first

and then reduced and slip value increased under the ultimate load.

Keywords: recycled concrete; beam specimens; corroded steel bars; load-slip
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Table 1 Performance of recycled coarse aggregate
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Table 2 Proportion and strength of recycled concrete
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Table 3 Main material of steel

B N Pofr MR AR/
A 17 2 T H A /mm i
B /MPa J# /MPa (10> MPa)
HRB400 20 564 415 2.02
HPB235 8 335 250 2.00
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Fig. 1 Size and reinforcement figure of test beam
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Fig. 2 Steel slitting and the strain gauge arrangement
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Fig. 3 Reinforcement corrosion device
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Table 4 Measurements of rebar corrosion rate

. A3 5 i B/ W5 e i/ g Bk % i/ g LhrhmR /g
7

A i B i A J5 B A i B A i B it
RCB200-0 742.8 767.4 742.8 767. 4 0 0 0 0
RCB200-1 748.5 748.0 740. 2 740.5 8.2 7.4 1.1 1
RCB200-3 752.1 754.2 729.4 732.1 22.5 21.8 3 2.9
RCB200-6 761.4 753.1 717.6 708.5 43.3 44.4 5.7 5.9
RCB200-9 746.0 760. 5 680. 3 691.2 65. 6 69. 2 8.8 9.1




i

% 14

ERE.F F AR LE SN 8 644X AR 49

1.4 KEmMBRHBEFERE

T S 50 7 N 58 oty R R A AR 4 ) S 3 =
AT B A A 4 Fi s 8 8 T F Tl 58 6 7 2 TR
FE 7 T F 21 43 B 32 00, 54 48 v g A% 33 313 50
G T v 9 A R A i oAy T e S AR L g — it Y B
B . R A 3R O R KA IR BE + 25 44150
J7 eARiE ) (GBT 50152-—2012) 4 4 f 2R B 1 kN,
2R A A A W RS R A A A R
A% R TDS-530 7o 30 i 45 H 0 R A1, B 3l RS
N B R EEER  R  E VA A
FH 00 S 28 o R0 E i 2 A% L AR . B H i Y 07
BEWE R,

150

50

W/ IENE S e
a) IR E
B4 mEFiEE

Fig. 4 Load equipment
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Fig. 5 Steel strain change with anchorage position
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Fig. 6 Stress of the steel bar micro segment
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Fig. 7 Local bond stress along with the anchor position
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Fig. 8 Local bond stress along with the corrosion rate
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Table 5 Bond eigenvalues of each specimen

bR PR B BRRG A% BRORG
i o
R R/ % R W R
JE/m
Ak BJK kN kN MPa
RCB200-0 200 0 0 86.3 120.82 9.6
RCB200-1 200 1.1 1 100.8 141.12 11.3
RCB200-3 200 3 2.9 92.1 128.94 10.25
RCB200-6 200 5.7 5.9 82 114. 8 9.14
RCB200-9 200 8.8 9.1 78.1 109.34 8.79
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