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Experimental research on connection performance of

steel grouted sleeve splice

WU Tao, CHENG Ran, LIU Quanwei
(School of Civil Engineering, Chang’an university, Xi'an 710061, China)

Abstract; In order to reduce the size and cost of the grouted sleeve, and provide convenience for site construction, a
set of miniaturized grouted sleeves were designed at the basis of the previous experimental study. The direct tensile
load test of 31 miniaturized grouted sleeve splices were completed, and the measured values of the wall stress were
compared with the calculated values based on the Mises yield criterion. The results show that when the anchorage
length is 1. 0/, (Z, is the calculated anchorage length of steel bar in the grouted sleeve), the 18 specimens are steel
bar rupture failure outside the joint in addition to a specimen slip screw, and the tensile strength is greater than
specified tensile strength of the splice bar. For the specimens of anchorage length is 0. 6/,, the 11 specimens are
pullout failure in addition to a specimen is steel bar rupture, and the residual bearing capacity can reach about half
of the ultimate bearing capacity of the specimens. The calculated values of the sleeve wall stress based on the Mises
yield criterion are in good agreement with the measured values, and the calculation formula of the sleeve wall stress
can be used as a reference for the design of the grouted sleeve splice.
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sleeve wall stress
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Fig. 1 Schematic diagram of grouted sleeve splice
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Fig. 2 Mechanical model of grouted sleeve wall
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Tab. 1 Selection of sleeve size and sleeve wall stress based on Mises yield criterion

Wi ER F /N EFNE M £ iy Bk ) Gl Mises f 8% Mises faj B2 )i/

/mm Y R, /mm R/mm ¢/mm [,/mm M. F1/MPa J1/ SN S1
12 61.04 12 14 2 85 430.92 1.08
12 61.04 13 15 2 85 400. 77 1.01
14 83.08 13.5 16 2.5 100 412.76 1. 04
14 83.08 14.5 17 2.5 100 387. 14 0.97
16 108. 52 15 18 3 110 400. 55 1.01
16 108. 52 16 19 3 110 378.22 0. 95
20 169. 56 16 20 4 140 428.10 1. 08
20 169. 56 17 21 4 140 406. 23 1.02
22 205.17 19 23 4 155 446. 05 1.12
22 205.17 20 24 4 155 426.29 1. 07
25 264. 94 20. 5 25 4.5 175 472.05 1.19
25 264. 94 21.5 26 4.5 175 452.70 1. 14
28 332. 34 24 29 5 195 458. 04 1.15
28 332. 34 25 30 5 195 441. 81 1.11
32 434.07 27 33 6 225 441. 34 1. 10
32 434.07 29 35 6 225 427. 48 1. 07
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Fig. 3 Detailed size of grouted sleeve
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Tab. 2 Detailed parameters of grouted sleeve
G E A2 /mm  D/mm d,/mm L/mm [, /mm [2/mm [y /mm t/mm t./mm M
12 30 20 118 15 15 37 2 3 M12.9 % 2. 0-6H
14 32 21 136 16 19 47 2.5 3 M14.9 % 2. 0-6H
16 36 24 149 18 21 53 3 3 M16. 9 % 2. 0-6 H
20 42 28 185 23 29 70 4 3 MZ20.9 % 2. 5-6H
22 46 32 203 26 32 79 4 3 M22.9 % 2. 5-6H
25 50 35 228 30 37 90 4.5 3 M25.9 % 3. 0-6H
28 58 42 252 33 42 102 5 3 M28. 9 % 3. 0-6H
32 66 48 288 39 49 119 6 3 M32.9 % 3.0-6H
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Tab.3 Comparison of miniaturized grouted sleeve with existing grouted sleeve
i E R/ EAZ D/mm ERKE L/mm
K
iH AR I ¥ A M
F 4% /mm K e il IR Bl K e il LR BN
e EEC =g OVM [ EEC B OVM
12 30 34 34 36 / 118 124 124 130 /
14 32 38 38 38 / 136 139 139 140 /
16 36 40 40 40 54 149 159 159 150 195
20 42 45 45 44 62 185 195 195 190 195
22 46 50 50 48 / 203 215 215 195 /
25 50 54 54 53 67 228 240 240 238 220
28 58 62 62 58 70 252 265 265 271 250
32 66 71 71 / 75 288 305 305 / 275
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sleeve splice
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Tab. 4 Mechanical properties of steel bars
, e MR ot B R R i G
H#2/mm
¥E/MPa  H{/MPa /MPa
12 430.08 574.43 1. 90X 10°
16 435.58 590. 30 1. 98X 10°
20 448. 32 594. 80 2.07X10°
25 437. 87 599. 18 1.93X10°
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Tab. 5 Experimental results and failure modes
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Fig. 5 Typical failure modes of specimens

ARG JEMRABL F3 /N B B4z 71 /kN HEH DRI IR /MPa 8775
S12-1.0-1 48. 67 64. 38 569. 49 R
S12-1.0-2 45. 31 64. 10 567.00 R
S12-1.0-3 49. 14 64. 50 570.63 R
S16-1. 0-1 86. 68 115. 65 575. 49 R
S16-1. 0-2 83. 64 116.47 579.58 R
S16-1. 0-3 85.33 115. 23 573. 38 R
S20-1. 0-1 136.93 184. 03 586. 08 R
S20-1. 0-2 144.63 185.03 589. 25 R
S20-1. 0-3 135.52 185. 21 589. 82 R
S25-1.0-1 212.79 287.17 585. 32 R
S25-1.0-2 213.99 285. 42 581. 74 R
S25-1. 0-3 214. 20 286. 63 584. 21 R
S16-1. 0T-1 85. 37 116. 60 580. 22 R
S16-1.0T-2 86.73 115. 95 576.99 R
S16-1.0T-3 82.17 115.52 574. 83 R
S16-1. ON-1 83. 74 117.52 584.78 R
S16-1. ON-2 83. 26 105. 39 / S
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gRS
G Jat ARz 77 /kN e PR 42 71 /KN HEHE B DU 98 B2 / MPa BIRIER
S16-1. ON-3 85. 26 115. 44 574. 45 R
S16-1. ON-4 82. 67 104. 35 564. 18 R
S16-0. 6-1 89. 11 116. 26 / P
S16-0. 6-2 85.79 112.59 / P
S16-0. 6-3 89.27 120. 43 599. 27 R
S16-0. 6-4 80. 99 104. 58 / P
S20-0. 6-1 142. 27 173. 20 / P
$20-0. 6-2 138. 31 176. 17 / P
S20-0. 6-3 136. 92 179. 28 / P
S20-0. 6-4 144. 45 168. 35 / P
S25-0. 6-1 212. 14 284. 65 / P
S25-0. 6-2 212.08 283. 44 / P
S25-0. 6-3 214.92 279.99 / P
S25-0. 6-4 228. 07 251.83 / P
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Tab. 6 Comparison between measured and calculated values of Mises sleeve wall stress
- WG R o7 B R AR B Avr &ty ) fif Mises ] B 3/ Mises f&] B [/ SENARL/
BEJE /mm H z/mm . /kN JISEMAE /MPa  J3it 5548 /MPa AR

S12-1.0-3 5 85 30. 74 96. 78 88.07 1. 09
S16-1. 0-3 6 110 66. 78 / 132. 41 /
S20-1. 0-1 7 140 104. 12 179. 82 151. 54 1.19
S25-1. 0-3 7.5 175 160. 42 209. 35 180. 08 1. 16
S16-1. 0T-1 6 110 66. 93 112. 47 132.71 0. 85
S16-1. ON-1 6 110 68. 67 135.16 136. 15 0.99
S16-0. 6-4 3 49 67.03 168. 87 178.12 0. 95
S20-0. 6-4 4 63 98. 76 184. 94 171. 26 1. 08
S25-0. 6-4 4.5 78.5 156. 32 237.14 200. 88 1. 18
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