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Influence of Grouting Defects on Dynamic Connection
Performance of Steel Sleeve
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Abstract: In order to study the influence of grouting defects on the dynamic connection performance of steel
sleeve, tensile tests were conducted on 22 steel sleeve specimens with defects, and the influence of defect types,
defect sizes, and loading rates on the connection performance of steel sleeve specimens were analyzed. The results
show that there is a negative correlation between the connection bearing capacity of the steel sleeve and the defect
size, with the central defect having the greatest impact, the end defect taking the second place, and the thickness
defect being the smallest; the bond strength of the specimen is negatively correlated with the anchor length of the
reinforcement, which increases by an average of 0.9 MPa for each 0.5 d decrease in the anchor length. The bond
strength of the specimen is positively correlated with the loading rate, and the bond strength of the high-speed

specimen increases by an average of 8%; with the increase of slip between the reinforcement and the grouting
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material increases, the cohesive force between the two increases first and then decreases, showing a regular

change. Finally, the bond strength formula of steel sleeve considering defect type and loading rate and the bond

strength-slip curve of steel bar and grouting material related to the test are summarized.

Keywords: Grouting defects; Steel sleeve connector; Dynamic mechanical properties; Bond slip curve
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Fig.2 Test piece fabrication
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Table 1 Test result

L EE A ENEE e T M kN IR R AT 2N BERIE AL F(E
{H/MPa {H/MPa
DB-2.5 d-5 46.31 68.93 GENEAEE7 27.70 27.55 0.99
DB-3 d-5 47.12 63.6 WA R 28.12 28.34 1.01
vt BB
DB-3.5d-5 46.43 59.26 B IR 29.11 29.14 1.00
DB-4 d-5 46.77 54.33 W R 30.02 29.93 1.00
7ZB-2.5d-5 45.89 65.01 WA BEIR 26.13 26.11 1.00
by ZB-3d-5 46.33 61.26 WA B 27.08 27.20 1.00
7ZB-3.5 d-5 46.58 57.95 LEGIEL 7 28.47 28.28 0.99
7B-4 d-5 46.51 52.97 AR IR 29.27 29.36 1.00
HD-1-5 46.51 52.97 IS G2 29.27 29.36 1.00
JE- P R HD-2-5 46.77 52.01 LIS 7 28.74 29.36 1.02
HD-3-5 45.94 50.74 AR R 28.04 29.36 1.05
DB-2.5 d-1000 49.93 75.19 PR IR 30.22 29.76 0.98
DB-3 d-1000 50.83 69.01 PR IR 30.51 30.62 1.00
b 8176E
DB-3.5 d-1000 50.55 64.43 AR IR 31.65 31.48 0.99
DB-4 d-1000 50.56 58.55 AP IR 32.35 32.34 1.00
7ZB-2.5 d-1000 50.63 70.21 LEGIEL 7 28.22 28.22 1.00
ZB-3 d-1000 49.88 66.73 AR IR 29.50 29.38 1.00
rhER S R
7ZB-3.5 d-1000 50.36 63.58 AT B IR 31.24 30.55 0.98
ZB-4 d-1000 50.84 56.93 LEGIEL 87 31.46 31.72 1.01
HD-1-1000 50.84 56.93 AR R 31.46 31.72 1.01
JEREERE HD-2-1000 51.22 56.17 WA IR 31.04 31.72 1.02
HD-3-1000 50.34 54.66 W B R 30.21 31.72 1.05
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Fig.5 Load-slip curve of test piece
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Fig.6 Schematic diagram of the stress on the reinforcement at the grouting end



5524

ST IR A KB X B T S A R A RE 2 R 149

3 A TR HE SRR 45 5 JEE 0 A

31 HERELR

15 T8 i 24 5tk 5 1 25 A i 1 B 2 20 4 A, ik
Kt g 7, Fk X=X () PR
- P (1)
' mdl
XD PR BR AR E T (KN) 5 d 8/ B
& (mm) 5 T RAAR -5 R R R (mm) .
FAR RS BRI 4 R 1 iR, R
AT, B SR BE ARG, B A A I ik
VI R Y N | B WL O SR Y RS )
B R LR DG, B AN 0.5 d, Ah4h
558 S 44 K 0.9 MPa 314 B4 K 45 i 1B 5 o 28k
LM, R AL 2500 3 K 8% .

32 HERPENITELK

2 o X ORI 24 BT B AT R I B
MR, TSGR TN AT E R MR, Ahn®IAER
FHAE TR 29 08 3 () °F- O AR 25 SRz G s A8 F O B 45
TR B R, Wa(2),

f.=56 = 5.7(l/d) - 0.15f, (2)
K2 f B RHER RG220 5K 1 (MPa) ;
LR A A7 WA i [ B (mm ) 5 d A ELAE (mm) 5 f,
SHESRH PR E (MPa) .

XFFESRORE AR, ) PN A SR P E R 5
JE 705 B 25 I XRG4 0 i S2ma o H i SCT
VR (AR 5 R B 55 0 A B T B 5 BRORE OGS
T LA AT 3 B T AN A B R 25 R o,
EELA G MK (4), ZXFETERAR
SHEE . EEROREOREE B9 A A T B DA B Bk 2
H
TR 7, = 0.42\/f, \/f. (274 +0.011)  (3)
R 7, = 0.57/f, \/f, (2.11+0.011)  (4)
B S80S XET .

PLEA R H % 8 8o s S Mg ol . 1
B2 R, RN SR S EGE R R EA DG, M
WEFE W00, 3R R Ry AR 5 B 5 0 2 R
X%, HWit(2) . (3) . (4) PR RIRE £
IR AT O o HESORE B ) i RS N AR R
C RS 1E R ORI 2518 -

£=10+ag(;) (5)

T

K5 H: 515000 R s S PUE R EFERSHUE
PRI, e NN R, & NIERSNAE; aN
MR BT AROC S, IR 45 SR AU G 7 i o
0.035,

g55003) . (4). (5) A5 [ far 25 2 19 4K
MR RS , ,RIKA I (6)FI(7), R
0.92. AFAURGZE 9 BT TS5 R DL 51U 45 R 1Y
FLfE R 1 fR .
SR 7, = 0.42\/f, /f (274 + 0.011)  (6)

R« =057 f Vf (2.11+0.01)  (7)
3.3 MERE—RBHML

AR 3 58 ) i 2 — 9 A% il A 1 T A B 4 57
SSRGS I N & 7 P, 45

M ORI a5 R, BRI k2, Hrp
Kt I ARG (6) A7) 1R .
T A
TU
2%
=
5
3
TI'
0 S, s, s, s=
iGEians
K7 HhigsmEE—i £
Fig.7 Bond strength-slip curve
LRPEBL(0<s<s,) 7=k, s (8)
BERLE (5,<s<s,) =1, +k,(s —s,) (9)
B (s,<s<s,) T =7, + ky(s —s,) (10)
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Table 2 Parameter value of bond strength—slip curve

FRAIE T S, S, S, T, T,
S8 06d 0.62d 0.98d 0.78 7, 0467,
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