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Experimental Study on Bond Strength between
Sleeve Confined Grouting and Steel Bars
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Abstract : In order to study the bond behavior between the steel bar and the grouting material of the sleeve grout—
ing joint in the precast concrete structure, 30 specimens of grouting sleeve are designed for pull-out tests. The effects
of four parameters including steel anchorage length, grouting compressive strength, grouting thickness and steel bar
diameter on the bond strength of steel bars were studied. The results show that as the anchor length increases, the
bond strength between the steel bar and the grout decreases; with the increase of compressive strength of grouting ma—
terial, the bond strength between reinforcement and grouting material increases. With the thickness of the grout in—
creasing, the bond strength decreases. For 12 mm steel bars, when the thickness of the slurry is between 9 mm and 11
mm, the thickness of the slurry has little effect on the bond strength. When the thickness of the slurry exceeds 11 mm,
the effect is significantly increased. The bond strength increases as the diameter of the bar increases. According to the
measured sleeve strain and the balance distribution model of the spacer, the relationship between the bond strength

and the restraint stress as well as the compressive strength of the grout is obtained, which can provide a reference for
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the anchorage length of grouted sleeve connections in the engineering practice.

Key words: sleeve grouting; bond strength ; failure mode ; analytical model ; experimental research
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Tab.1 Parameters of specimens

444 R D/mm  dy/mm  Ly/mm  t/mm g/mm
L12-0.14-D12-4d 38 12 48 35 9.5
L16-0.14-D16-4d 42 16 64 3.8 9.2
L16-0.15-D16-4d 42 16 64 3.8 9.2
L16-0.16-D16-4d 42 16 64 3.8 9.2
L16-0.14-D16-3d 42 16 48 3.8 9.2
L16-0.14-D16-5d 42 16 80 3.8 9.2
L16-0.14-D12-4d 42 12 48 3.8 11.2
1.20-0.14-D20-4d 45 20 80 4.2 8.3
L20-0.14-D16-4d 45 16 64 4.2 10.3
L20-0.14-D12-4d 45 12 48 4.2 12.3

PAERIERS, R B R ) b A S D)
)AL RN R OE S I IR ST 23 N
W s T CRAs B, ORE BadE PVC
R PR B N7 5 HE SR RL Z (B A RG4S PV C 4R PR JE
ATNAZ B R LA 1E IS At TER O E
TeCs. AR A 400 mm, [ AR A
60 mm, 4N 1 Pk,



B B R A OB A R 2 sk B IR I 71

- L s
X ZRp I, |
777 VIV 7TV V77V VIV VVVV 777 771",
JJJ I I IITITIJIIIIITII JJJJJ)
Qi :Df e o v ~
N 7% 3
, L=60mm | Ly L L J L Li=400mm |
1 Bhish B L, TRLEEY L
WA By

1SR 20

3-ER 4RI E

A1 kR TS

Fig.1 Dimension of specimen
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Tab.2 Material properties of reinforcement bar

W B JE s e BB i LGRS
dy/mm Si/MPa fi/MPa F/%
12 561 720 8
16 548 700 18
20 550 724 19

PRI P HERORER P R O DA R B AR 7 Y
Sika—Grout PC L9 3% kL. MR 45 GB/T 17671—1999
KV D5 FE A 35 7 125 (1S0 35 ), M5 40 mm
x 40 mm x 160 mm J# HORHKA P T 58 BE 4S5 3 fr
N BRR S E RN E R, H R E £ =
2.06 x 10° MPa.
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Tab.3 Material properties of grout

KL U BE £,/MPa
0.14 9.5
0.15 81.1
0.16 61.5
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Tab.4 Test results of specimens

M5 7./MPa  PHE/MPa  sJ/mm  ei/pe
L12-0.14-D12-4d-1 3431 38 901
LI2-0.14-D12-4d-2 3246 3448 294 x
L12-0.14-D12-4d-3  36.66 36 724
L16-0.14-D16-4d-1  40.10 380 893
L16-0.14-D16-4d-2 4220 4070 390 926
L16-0.14-D16-4d-3  39.80 332 980
L16-0.15-D16-4d-1  38.49 360 1034
L16-0.15-D16-4d-2  37.30 3834 435 801 (a):mﬁﬁth
L16-0.15-D16-4d-3  39.22 360 925 v
L16-0.16-D16-4d-1  35.69 282 608
L16-0.16-D16-4d-2 3566 3545 250 623
L16-0.16-D16-4d-3  35.01 494 694
L16-0.14-D16-3d-1  44.46 245 1042
L16-0.14-D16-3d-2  43.55 4468 305 906
L16-0.14-D16-3d-3  46.02 420 x
L16-0.14-D16-5d-1  33.72 502 909
L16-0.14-D16-5d-2  33.10 3286 286 624 (b) LT
L16-0.14-D16-5d-3  31.77 4.60 x ERSUR S
L16-0.14-D12-4d-1  33.52 355 392 Fig4  Specimen failure patterns
L16-0.14-D12-4d-2 3525 3415 288 215
L16-0.14-D12-4d-3  33.67 360 756 2) WP TR IR, an il 4 (b) Fr s - AR
[20-0.14-D20-4d-1  37.13 395 492 L16-0.14-D16-5d-2 A& A= X PR IR X i H by A& A=
120-0.14-D20-4d-2  38.89 3797 430 553 TR B B ROR R T R R TR, Wi B Ab
120-0.14-D20-4d-3 37.90 430 289 THE B EE S 20 mm B, A B g M4 iR
120-0.14-D16-4d-1 3912 338 746 PR 77 133.03 kN.
120-0.14-D16-4d-2 3856 3863 316 574 SRR [ R 2 B 2 1 2 75 AL 2k L 6
e B R, S AN
120-0.14-D12-4d-2  30.80 3202 234 189 ST ARSI , £ 3 1a Fﬁ%ﬁﬁﬂﬁ
120-0.14-D12-4d-3  33.20 342 139 SRR, DL LI SRR A T2

T " ORI TR SR R, R BT A5 S i AAEH.
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Fig.5 Specimen bond stress—slip curves
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Fig.6 Transverse strain responses of sleeve
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Fig.7 Influence of anchorage length on bond strength
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Fig.9 Influence of grout thickness on bond strength
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Fig.10 Influence of reinforcement diameter on bond strength
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Fig.11 Confined stress model of grouting sleeve
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Fig.12 Comparison between predictions and test results
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