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Experimental analysis of bond-anchorage properties between
600 MPa high strength reinforcement and concrete

Li Yanyan' *, Li Xiaoging', Su Hengbo'
(1. School of Civil Engineering and Transportation, Hebei University of Technology, Tianjin 300401, P. R. China;
2. Civil Engineering Technology Research Center of Hebei Province, Tianjin 300401, P. R. China)

Abstract: Pull-out tests were carried out on 72 concrete specimens reinforced with 600 MPa high strength
reinforcement to investigate the bond-anchorage properties between 600 MPa high strength reinforcement
and concrete. Failure pattern and bond stress distribution of specimens were studied, respectively. The
bond-slip constitutive relations of 600 MPa high strength reinforcement were established through basic form
of bond-slip and position function. Through establishing the calculation formula of ultimate bonding
strength for 600 MPa high strength reinforcement, bond-anchorage length was established via reliability
analysis of JC. The results showed that the failure pattern, bond stress distribution between 600 MPa high
strength reinforcement and other strength reinforced bars no obvious difference. Basic anchorage length
formula of GB50010-2010 still can be applied to 600 MPa high strength reinforcement.
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Table 1 The test results of concrete mechanical properties
REH BT workstE BodtE #odih W/
VREEAEY WREE/MPa  GREE/MPa  3REE/MPa  10'MPa
C40 47. 32 31.65 2.90 3.41
C50 54.27 35.11 3.02 3.52
C55 53. 60 34.55 2.95 3.51
C60 67.42 43.27 3.29 3.68
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Table 2 The test main parameter and results of Specimen

RBEL BT PRAPZ

057

A BR 322

Eipl HA%/mm y - e i . IR 0%
o S5 2% £ /mm £ /mm J&/MPa
AT 18 C40 66 180 0 8.92 TR L 3
A-TI 18 C50 66 180 0 10. 45 TRHE 3
A-TIT 18 C60 66 180 0 11. 56 RBE LB R 3
B-I 25 C50 62.5 250 0 9.35 R LR 3
C1 18 C50 66 90 0 20. 82 RBE LB R 3
C-1I 18 C50 66 270 0 9.01 TR E 1 B 2 3
C-TII 18 C50 66 350 0 7.71 TRBE LBy R 3
D-1 18 C50 25 180 ©6@60 11. 69 TR BE+h 3
D-II 18 C50 25 180 B@70 9.05 RBE L hr R 3
D-111 18 C50 35 180 ©6@70 12.95 R L 3
D1V 18 €50 25 180 @6 @80 11. 87 REELH R 3
D-V 18 C50 35 180 “B@80 14. 84 4 453 Jet i 3
D-VI 18 C55 25 180 @6@50 14.43 TR e - IR e 3
D-VII 18 C55 25 180 ©6@100 13.72 TRBE 12 3




%28 Z3H 5 600 MPa & 5840 A5 55 Lk 1 69 46 25 45 B ML AR R A R 21
ik 2
a5 08 /mm R+ 1% PRI R IR 155 440 - e B 3 S o
LY & /mm £ /mm B£/MPa
D-VIII 18 C55 35 180 @6@100 10. 92 RBE LR 3
CX-1 18 C50 66 90 0 13.57 BB 3
CX-TI 18 €50 66 180 0 12.61 TRk LB 3
CX-11I 18 C50 66 270 0 9.53 TRBE LR 3
CX-1V 18 C50 66 350 0 7.46 590 it e 3
DX-I 18 C50 25 180 @6@60 12.34 RBELhr R 3
DX-II 18 C50 25 180 @6@70 10. 82 RBE LR 3
DX-IIT 18 C50 35 180 @6@70 12.16 R L 3
DX-1V 18 €50 25 180 6@80 8.87 RgE L 3
DX-V 18 €50 35 180 6@80 11.17 TRgE L 3

1.2 REHE

A 28 o SR N AR B A K 2 mm, KEE R
40 mm RS K 5 IR BE L BT LA Lk i 2
JREB B R A 2 ) B RE L, B AN K 5 AR
WAW-1000 Hi i fi] Bl 5 BE 3 380 L 5€ B« in 2% i i
Z: % (IR Bk + 45 11X 07 A5 M) (GB/T 50152—
2012) R ZES M, g 4w e 1 s, wlim
FRF Jom 2 i SR Y62 s 1 5 00 40 77 55 0 A i« B 3 R
T IR 5 L AR DL S, 2 RS 2 K 2 Firw . E
i S 2% 180 SEE 5 Fif7 1L X 4 A 2 AT R O I g AR R
o DU AN AT NS R FH DHB816 iE4T N AR {5 5 2R 4 L I
A5 R B 20 mm, FFRE B 557 0 N A 1 B0 Gn 1A 3
TR .

B3k}

1 HEEE
Fig. 1 The test device
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Fig. 2 The installation instruction

of displacement meter
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Fig. 3 The installation instruction

of strain gauge in slotted rebar
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Fig. 6 The relationship between average bond stress and slip
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Fig. 7 The position function of different anchorage length
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Fig. 8 The broken line model of position function
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Table 3 The anchorage length of 600 MPa

high strength reinforcement

WREELME  AE L/ JCE 12/d AEE 12/d
C40 38.16 42.02 42.57
C50 34.01 37.51 38.52
C55 32.61 35.98 37.14
C60 31.12 34.36 35.69

TE TR BE R AL (GB 5001020100 HLAE 47 I 49 15 3 A= 4
WK L BOVERA R 2 /d=0. 14 £,/ f R £, =520 MPa,

2 3 3 AR 23 0 O T I AR R R L AT
S4BT R R RE B TR B 1 45 0 B ) (GB
50010-—2010) HLAE 7 1y B9 A7 ik A 4 [ < B, X b 3
ZHBICHE e B < i Bk G B LT C ik a3 B G T R 2
TR IUE . P, 600 MP i 3 5% A7 1Y 35 A £ [
AT LA BRI B - 25 4 B H AYE ) (GB 50010—
2010) FH R A AT FHUA

6 it

1)600 MPa = 38 54 i K 25 0 1 53 A BUAHE 5 38
7N A A 2 AR I RS &5 1 7 06 (L S B0 7 Rl [T R
0. 15 f5 b Aty

2) 38 o HE ST FE ARG 45U RS O R A R
Hi& A 600 MPa e 5 B9l 5 TR BE 1 10K 45— B A
PN

3)600 MPa = 4 4K ffi 19 35 A 4l [ 4 7T DA 4 R
CIRBE T 25 B LG ) (GB 50010-—2010) AH 3 A =
PEAT SO, PR 98 T HE EL 520 MPa,

SE K

[1]PRINCE M J R, SINGH B. Investigation of bond
behaviour between recycled aggregate concrete and
deformed steel bars [J]. Structural Concrete, 2014,15
(2): 154-168.

[2] F/REE, EF°, 2004, 55, WA R EE - 5 65 bl i 17 19
HigE R AT ()], L AR 535 T/, 2016,38
(1): 46-53.
WANG C X, WANG Y, LIJ H, et al. Experimental
analysis on bond behavior between recycled concrete

and corroded steel bars [ J]. Journal of Civil,



% 2

EHH,F 600 MPa & %40 5 5 s L a9 R 25 4% B M AL X e AT R 25

[3]

[4]

[5]

[6]

L7]

[8]

L9]

Architectural & Environmental Engineering, 2016, 38
(1) :46-53. (in Chinese)

ZHANG D X, YANG W J. Experimental research on
bond behaviors between shale ceramsite lightweight
aggregate concrete and bars through pullout tests [J].
Journal of Materials in Civil Engineering, 2015, 27
(9): 06014030.

TR s B PR A X B AR 2T 4 S o RR B 5 A
FORG 45 Pk RE I 50 B ST [T, B A5 M, 2016, 46 (4):
79-84.

ZHANG H H,

LYU Z L, LIU Y. Experimental

research on bond behavior between steel fiber reinforced
rebar [ ] ].
2016, 46 (4). 79-84.

High strength ceramsite concrete and
Building of Structures, (in
Chinese)

FWRAR R BT URmh e B 5 o't [ 40 A5 5 98 B AR 25 1k
REIRAL LA 58 (0. AN 45 M 2 4R, 2011, 32 (1)
70-74.

JI X D, SONG Y P. Mechanism of bond degradation
between concrete and plain steel bar after freezing and
thawing [ J]. Journal of Building Structures, 2011, 32
(1): 70-74. (in Chinese)

RANIA A H. KHALED S. TIM T. Confinement
effect on the bond behaviour of beams under static and
loading [ J .
Materials, 2013,40: 934-943.

HUANG L, CHI Y, XU L H, et al

repeated Construction and Building

Local bond
performance of rebar embedded in steel-polypropylene
hybrid fiber reinforced concrete under monotonic and
loading [ J 1. and Building
Materials, 2016, 103:77-92.

AREL H A, YAZICI S. Effect of different parameters

cyclic Construction

on concrete-bar bond under high temperature [J]. ACI
Materials Journal,2014,111(6) :663-640.

KHALAF J, HUANG Z H, FAN M. Analysis of
bond-slip between concrete and steel bar in fire [J].

Computers and Structures, 2016,162.:1-15.

[10]

[11]

(12]

[13]

[14]

[15]

X ST H 2 8 ST, R A0 vl B L A T S ARG 8 A
PERE IR B FEL) ] Tk #2570, 2011,41(2) :61-65.
LIUL X, LID W, CHEN M. Experimental study on
bond-anchora of hot rolled rebbed bars of fine grains in
concrete [ J]. Industrial Construction, 2011,41(2):61-
65. (in Chniese)

XS, 2= 4, %) 3. HRB500 89 #5 kh 45 M fe 19 56 5
A3 AT L] e Dol K 2% %4, 2012,41(1) 1 76-80.

LIU P, LIY Y, LIU K. Bond performance of HRB500
steel [J]. Journal of Hebei University of Technology,
2012,41(1) :76-80. (in Chinese)

LI H T, DEEKS A J, SU X Z. Experimental study on
compressive bond anchorage properties of 500 MPa
steel bars in concrete [ J]. Journal of Structural
Engineering, 2013,139(2):04013005.

A T 2. R B 5 I R R IR B - B A4S M e
BRI BT T [T]. LA THREAE4R . 2014.47(3) :69-78.
DENG Z C, YUAN C X. Experimental study on bond
capability between high strength rebar and reactive
powder concrete [ J]. China Civil Engineering Journal,
2014,47(3) :69-78. (in Chinese)

i FHEL S BRI, HADL MON S, 25 497 5 90 45 4 1R 5 -
1 Zh 25 -3 RS M RE B H oG RBERI LT, @ S 451 2
2015,36(7):132-139.

GAO DY, CHEN G, HADI M N S, et al. Bond-slip
behavior and constitutive model between rebar and steel
fibre reinforced concrete [ J]. Journal of Building
Structures, 2015,36(7):132-139. (in Chinese)

Aoy it e 5L, B . A U 5 R AR TR Bk )
Kigs-t A SR WIRLT ] LR J1% . 2015,32(10)
114-122.

YANG H F, DENG Z H, QIN Y H. Experimental
study on bond-slip relationship between corroned rebar
and recycled concrete [ JJ]. Jounal of Engineering

Mechanics, 2015,32(10); 114-122. (in Chinese)

(3 EHH)



