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Experiments on the performance of bond anchorage between high

strength variable rib reinforcement and concrete
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Abstract: To study the influence of the increase of cross rib spacing on the bond-slip behavior between
630 MPa high-strength steel bars and concrete, a test was carried out on the bond-slip behavior between
steel bars and concrete by the beam bond test method, with using 42 standard shape steel bars and
reinforcement with increased cross rib spacing. The influences of the thickness of concrete cover, diameter
of rebars and anchorage length on the bond and anchorage performance of two types of rebars and concrete
were analyzed. The results show that the bond strength between 630 MPa high-strength steel bar and
concrete with increased cross rib spacing is not lower than that of standard shape high-strength steel bars,
and the change of bond strength of two types of steel bars and concrete is basically consistent with that of
concrete strength, steel bar diameter and anchorage length. The increase of the distance between transverse
ribs has no significant effect on the bond-slip behavior of 630 MPa steel bar and concrete.
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P10 1 R A 5 TR R ARG 2 PR RE R ST . T SO A 1 R T T B AR ) L YR R R 4 R R RR A I 2R L R
FE R %) B0 5 e KA 0 TR0 B A 0.7 (547 AR R0 B o o w0 S A 79 ) e A I R R TR B Ry 0.8 5 45 L
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GUEE RN N N ER R G A R = = NG A TR G e N i (B RS e ol g
L AT RE XA 7 S TR R - R 2 SR A R Ry T SR A I IR BE AR Ak X 630 MPa 24K A 5 TR BE 1 Rl 45 4l [
P R 1452 W) BIF 5T 7o 3 0 A 5 TR BBE = (AR 5 P B L S0 R T R R 45 3 80 X6 A ol A1 T A B A Yl 1) BE 3 K Y 2
Fft 630 MPa ZH4 7 15 TR BE 1 (RS 25 5 B MR BEUEAT TR 56, /0 0 TR B + AR 9 2R V30 T4 L T K B 4%
DR 22 5% 19 9 7377 55 TR B okl 225 Al 11 7 6 B0 5 0 Xk B A T Aol i) 0 757 55 TR O - A A 1 L A R R A AT £
TR AR T B 5 SR R
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1.1 R
1.1.1 st

TR R TR BE 958 B o C30.C35 K2 C40, [AIAF 54T 100 mm X 100 mm X 100 mm (¥ 37 77 438 B 78 [7)
SELAET FRA 28 d, LA IR BE 1 A HTESR . MR (GB/T50081—2002) (%58 R %k + 1 = e RE IR 160 J7 ¥ 4%
YD IR BE - 37 0 IR R ) 2 PR R L 25 A GUR BE MBS G L R 2R PR RE L IR 1 TR

1 REITRALRIAEAERE

Table 1 Concrete mix proportion and cube compressive strength MPa
e A Lt
R - 7d 14d 28 d
KP4 F K
C30 1:2.145: 3.352: 0.480 21.36 24.31 31.69
C35 1: 2,145 3.352¢ 0.480 28.51 31.02 35.32
C40 1:1.676: 2.736% 0.400 35.42 40.37 41.07

1.1.2 W

UG BT B A5 o A0 B AF A (GB/T 1499.2—2018) A9 /7 1R B 1 HT A9 28 2 & 43« A EL T i 30 735 )0 1
630 MPaZ i 3 9 (fif FK T63) LA 8] B3 . 23 FR ELAR AN AE B9 630 MPa 2 58 49 i CF fif kO TB63) .
JURE ) PE] BE G LA 3% 2 iR . A AR HE 16 mm .22 mm .25 mm 3 B, B J)E R L Nk 3 TR,

Fz2 WATHERNBIEERTLE

Table 2 Comparison of spacing between transverse ribs of reinforcement

W BAZ/mm 16 22 25
SCHRCO T B E) B £, /mm 1040.5 10.5+0.8 12.5+0.8
T63 A MME {1 /mm 10 11 12.8
TB63 # ) BB £, /mm 13.8 14.5 19.8

FERh B RS R e (L -00) /L /% 38.0 31.8 54.7
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Table 3 Mechanical properties of reinforcement

WA AR/ Je e 5 B/ e B 58 B / T W 5 A BRIITHY
mm (N + mm ?) (N * mm %) A B R A, /%
16 633.2 818.7 1.29 21.9 11.0
22 658.8 847.2 1.29 19.2 10.3
25 655.0 856.0 1.31 — 10.4

1.2 i HHIME

AKX L Jr S B FILEM-FIP-CEB™ oyt 150 At B2 20RE 25 5058, 120 1y ) 4 32 04 435 00 090 A3 19 o I
R 50 5307 0L R UL A B o A LRI 2 T A I A . G P B R ORE S5 K BE AR 1R 5 dL7 dl10 d.
T Bk BN AT R 45 DX B3 1 58 SUAR B 5 A7 A4S 10 AN B 22 F o O Ze A A 0 PR 4 R R EE R 20 mm,
Z0 7 5305 A0 R A 1R AT HRBA0O A9 737, BLAR 10 mm., i i 8 HPB300 LA, ELAE 8 mm., [ BN 50 mm , &
AR SE LR BC T VARG 12 A4S BRI S A 10 A 25 S8 A Joi 468 11 1] BE L A8 18T 4 B2 L 49 7905 1A BT 5 1 i )%
SEN R ARG ZEPERE AR e BT T 4 4LK0E AL 3 R 42 ANl v i AT L9 R Bk b SR S ORS 25 K1
HZHW B WO IR 4 PR,

x4 RGSHERSA

Table 4 Test piece parameters and grouping

AN TR A A %fiiﬁ TREE L RIREIKCE Wﬁfﬁ BRI &
T16-5d -C30 T63 16 C30 5d 3 HERE 213N
T16-7d - C30 T63 16 C30 7d 3 HERE 22N
T16-10d -C30 T63 16 C30 10d 3 LiE 3137
T16-7d -C35 T63 16 C35 7d 3 AR
T16-7d -C40 T63 16 C40 7d 3 AR
T22-7d -C30 T63 22 C30 7d 3 BE 2405 3R
T25-7d -C30 T63 25 C30 7d 3 B 4% IR
TB16-5d -C30 TB63 16 C30 5d 3 HERE 212N
TB16-7d -C30 TB63 16 C30 7d 3 lCRE 2T

TB16-10d -C30 TB63 16 C30 10d 3 B 240 IR
TB16-7d -C35 TB63 16 C35 7d 3 2 AR
TB16-7d -C40 TB63 16 C40 7d 3 AR
TB22-7d -C30 TB63 22 €30 7d 3 B 240 IR
TB25-7d -C30 TB63 25 C30 7d 3 BE 240k R

it 42 4
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Fig. 1 Schematic diagram of beam test device
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0 T Ao H VAR IR A Bl e B S 0 T AR AT A Al o T SR LR AT L AT B Bl 2 i ey 2R F%
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R GRS MRS X R AR (GB/T 50152—2012) (IR &E + 4548 1056 J5 A E )™ SR F 1 — 00 B 7 3k 1 il Jn 2%
T3 %8 I A0 3 i B g 4R 4L AR 0.1 kN B i 8 e B S CRD SR A0 B E o T ) S i BEORE X
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AR A 3 Bl 20 5 TR B+ B IR AT U RS IR IR BE - B 5 AN R IR TR 4
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Fig. 3 Slip failure Fig. 4 Concrete splitting and steel slip failure
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Table S Comparison of bond strength between two kinds of

reinforcement and concrete

R AR 7, (TB63) 7, (T63) T/,
16-5d-C30 14.88 12.32 1.20
16-7d-C30 12.66 12.60 1.00
16-10d-C30 11.67 12.44 0.94
16-7d-C35 14.94 14.76 1.01
16-7d-C40 15.91 18.86 0.84
22-7d-C30 11.52 10.39 1.11
25-7d-C30 11.52 12.19 0.95

HIZ 5 ATAL FCAT 2 2O [R]85 26 KPR RORG 285 ) LU (IS TE 1 26 RN GE T 5 i3 o /2 =1
B AR 9500, 25 B8 B L 0 o A v A AT S f) R 22 R AT O R [8] B S RO 2 e T63 4 A7 5 T B
FRRG S5 50 E . AR TR A9 A5 55 TR BRE e Pt 45 AL B A o AR 0 1) 094 o A ) T B e A R 4 R R 8 R
(11 F T e S 22 R L Rk v A 5977 U0 o T R 09 A0 T 1 3R R e ) 52 5 T AR FT R A A7 5 TR OB L ARG 4
S 2 AR o R — A SRS U T] B GE LEDA F) A s o S 7t 4 DA R i 0 A3 5 R B s ARG & 0 i A — 2P Y
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2.2.2
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5.
DIREELsRE ., MEKE R 7 dANATEAR N 16 mm. IR EE T A58 B 435 K C30,C35.C40 A M 383814 1
I LE AL A 5 FiR .

il

13.0
12.5
12.0
11.5
11.0
10.5
10.0

9.5

" T
- o TB
—— TBRIZRHERLE
—— TRERHE
20} .
. 18} +
g
oL
. : ;
ot e
# =
P
1%, 32 34 36 38 40 42
TR BE T HUEREE/MPa

Bs5s #ERESREIMERENXR

Fig. 5 The relationship between bond strength and compressive strength of concrete
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Fig. 6 The relationship between bond strength

and reinforcement diameter
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Fig. 7 The relationship between bond strength

and relative anchorage length
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Fig. 8 Average bond stress slip curve of some specimens
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Fig. 9 Strain anchor position curve of some specimens
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