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Mechanical Performance of Reinforcement Grouted Sleeve Connection

WU Tao, WANG Shen, LIU Yi-bin, ZHANG Bin
(School of Civil Engineering, Chang’an University, Xi’an 710061, Shaanxi, China)

Abstract: Twenty grouted sleeve connections were tested under uniaxial tension, and the effects
of sleeve type, anchorage length and reinforcement diameter on the strain of sleeve wall were
studied. Using finite element software ANSYS Workbench and taking steel sleeve connections as
prototype, the stress-strain curves of steel bars obtained by experiment and finite element
simulation were compared. Using the same modeling method, two models of steel sleeve
connections with different specifications were established. The effect of net distance change on
the strain of sleeve wall was studied by uniaxial tension test of simulated specimens. The results
show that compared with cast iron sleeve, steel sleeve with the same diameter and anchorage
length has smaller wall strain at the same steel stress level. When the material of sleeve and the
diameter of reinforcement are the same, the longer the connection anchorage, the smaller the
strain of the tube wall. When the diameter of the connecting bar is taken as a variable, the
thicker the connecting bar is, the larger the strain value of the tube wall is. The simulation
curves can reflect the failure process of the specimens and show the actual development of strain
at the measured points of the tube wall. It is proved that the finite element method can effectively
simulate the stress state of the sleeve grouted connections under uniaxial tension. At the same

tension level, the tube wall strain of the barrel part with large net distance is small.
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Tab.1 Parameters of Specimens

BRI | EEWAH AR d/mm | L/mm fa] B B L/mm Ef4ME D/mm ER N d/mm R EEE ¢/mm

16 110 159 40 33 3.5
Y

20 143 195 45 38 3.5

16 110 150 40 32 4.0

20 143 190 44 36 4.0
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1 FEREGEEGHIE Tab.3 Test Results of Grouted Sleeve Connections
Fig. 1 Details of Semi-grouting Sleeve Connector MR | JEIRSREE | BRI
A/ % fy/MPa Srmst
S16-100-1 23.3 465.9 643. 4 TB
S16-100-2 18.3 465. 5 625.0 TB.GS
S16-100-3 32.3 468. 2 625.4 TB
tﬂ%ﬁ.@ S16-110-1 25.3 496. 8 625.1 TB
S16-110-2 23.3 440. 8 602.0 TB
() MHIERH (b) HHEM S16-110-3 20.3 465.5 630. 8 TR
B2 ELRE S20-130-1 20.3 429.5 584.0 TB.GS
Fig.2 Pictures of Sleeves S20-130-2 20.3 426.9 584. 6 TB,GS
52 WE S S20-130-3 | 30.3 142.0 604. 8 TB.GS
Tab.2 Mechanical Performance of Steel Bar 520-143-1 18.3 151.9 604.0 GB
MR | BORSREE | SRR | WOR MK Sroddsz | 173 1002 610.9 ob
Hfe/mm | MPa | fu/MPa MPa /% S20-1433 | 183 472.8 637.7 TB.GS
2.09 620. 0 153. 1 11. 30 C16-100-1 22.3 468. 1 627.9 TB
16 5 02 6281 1530 1210 Cl6-1002 | 12.3 472.7 631.0 GB
2 038 6396 1523 1190 Cl6-1003 | 12.3 172.7 630.9 GR.GS
2 06 632, 6 1873 1190 Cl6-110-1 | 15.3 471.0 628.5 GB
2 5. 03 619. 4 169. 1 11. 80 Cl6-110-2 | 21.3 462. 1 626. 2 GB
1.92 626.9 482. 8 13. 10 C16-110-3 13.3 462.0 627.2 GB
C20-130-1 30. 3 440. 3 586.9 TB
C20-143-1 16.3 443. 8 596. 2 GB
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Fig. 5 Comparison of Load-displacement Curves
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Fig. 6 Failure Process
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