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Study on the Bond-slip Properties between Brick-rich Recycled
Concrete and Steel Bars
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(College of Civil Engineering, Hebei University of Engineering, Hebei Handan, 056038, China)

Abstract: In order to study the bond-slip performance between brick-rich recycled concrete and steel
bars, 48 brick-rich cube specimens were tested through pull-out test. The effects of the cube compressive
strength of recycled concrete, the shape of steel bar and the reinforcement diameter on the bond
performance were studied. The results show the greater the strength value of recycled concrete, the larger
the load value corresponding to the unit slip value, and the steeper the load-slip curve; when the strength
and the reinforcement diameter are constant, the bonding stress of deformed steel bar (HRB400 grade steel)
is about 1.55-1.75 times of Light round bar (HPB300). Lastly, through detecting damage by ultrasound,
the bond-slip constitutive model considering damage between recycled concrete and steel bars was proposed.
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Fig.1 Diagram of pull-out specimens
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Tab.1 Mix proportions of recycled concrete

" AR (Kem?) FOREE KRR
BT kg ke kg B Akgm®)  FEARLEE (kgm) BYHA (kgm) fo

ZRC-A 161.25 206.12 697.50 986.5 21.79 17.8

ZRC-B 161.25 264.83 671.20 950.11 29.43 259

ZRC-C 161.25 295.57 640.71 947.42 32.84 29.6

ZRC-D 161.25 326.86 629.24 930.45 36.32 33.7




28

BOR % M (A R OB

2

Ji)

2019 4

p/kN

p/kN

p/kN

30 —a—HRB400
A —=— HPB300
25F PO
| A
A
20 \ \
A A
R :
L A =
15 G ~ ~.
A= A
10+ ﬁ,:.l \l\.\
" .
Sty
-
0 1 1 1 ]
0 1 2 3 4
s/mm
ZRC-A(d=12 mm)
(@
—a— HRB400
S0F . —=— HPB300
4 A
4 o i
A A
A
30 A .
i .-'\- A
20F 4 F N
L F .,
10 =
a
0 1 1 1 ]
0 1 2 3 4
s/mm
ZRC-D(d=12 mm)
(@
50 —«— HRB600
i —+— HRB400
40 ——
30 7o~ .
L) \,\ .
I .
20 I~ f'. ,/* -\\*
17 .
of e
L s
L
0 1 1 1 1
0 1 2 3 4
s/mm
ZRC-C(d=8 mm)
(3]

B 2 IR B A
Fig.2 Test piece failure pattern

40 - . —a—HRB400
i s —=—HPB300
sof [ kN
z [« . .
20 4 = ~a
[=F | [
L./ \\.
ks~ ™
v .
-s‘l/
0 / 1 1 1
0 1 2 3
s/mm
ZRC-B(d=12 mm)
(®)
30 «— HRB600
KN —+— HRB400
25 - !
20 * IS
| . ]
T R A N
a b :/ \* e
10F o2 N
W "
sk &
Py
0 1 1 1 J
0 1 2 3 4
s/mm
ZRC-A(d=8 mm)
©
- «— HRB600
50 —»— HRB400
0F 7 e
r s ')*'*\* .
5 0 St AN
e * *\\ ® .
a %
200 ¢ & *
o F o
10 '}/*
0 / 1 L 1 I
0 1 2 3 4
s/mm
ZRC-D(d=8 mm)
(h)
] 3 R IR P-S 2k

Fig.3 P-S curve at different test pieces
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Tab.2 Basic properties of rebar

e H% /mm JEARSEEE /MPa - ARPRERE /MPa Tk /% SRR /MPa
HRB600 8 643.58 752.09 29 200 000
HRB400 12 436.78 615.44 30 200 100
HRB400 8 458.18 620.76 32 200 000
HPB300 12 349.22 578.37 31 199 900
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Tab.3 Main test results

Rk P kN 2./ MPa Bi o/ MPa WS

ZRC-A-1 27 8.96 0.503 5 0.597 3 MR HBEIAR
ZRC-A-2 20 6.63 03727 0.442 0 X R
ZRC-A-3 27 5.97 03356 0.597 0 R R
ZRC-A-4 15 3.41 0.1916 0.341 0 W R
ZRC-B-1 39 12.94 0.499 6 0.862 7 AR R
ZRC-B-2 28 9.29 0.358 7 0.6193 AR A
ZRC-B-3 38 8.40 0.323 1 0.844 0 iR R
ZRC-B-4 23 5.09 0.196 5 0.509 0 iR R
ZRC-C-1 40 13.27 0.448 3 0.884 7 AR R
ZRC-C-2 31 10.28 0.347 3 0.685 3 X R
ZRC-C-3 43 9.51 03212 0.9510 R R
ZRC-C-4 27 5.97 0.201 7 0.5970 R A
ZRC-D-1 43 14.27 0.423 4 0.9513 AR AR
ZRC-D-2 35 11.61 0.344 6 0.774 0 XA A
ZRC-D-3 48 10.62 0.3150 1.062 0 Wk BRI
ZRC-D-4 31 6.86 0.203 6 0.686 0 R A

{E: 13K d=8 mm [y HRB600 ZL84fij; 2 #/r d=8 mm [ HRB400 475 3 Fernaern d=12 mm [ HRB400 2 4X7; 5

4 F1k d=12 mm J HRB300 %5775
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Tab.4 Parameters of constitutive relation

Kits a b Atws a b

ZRC-A-3  1.40 1.17 ZRC-A-4  0.79 1.62
ZRC-B-3 049 086 ZRC-B-4  0.59 1.54
ZRC-C-3  0.55 0.89 ZRC-C-4 053 275
ZRC-D-3  0.61 0.87 ZRC-D-4 082 3.15
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