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Experimental Study of Mechanical Properties of Grouted Sleeve
Lapping Connector with Different LLap Lengths under Tensile LLoad

YU Qiong", XU Xuejing, YUAN Weihang, XU Zhiyuan, LU Xilin

(Research Institute of Structural Engineering and Disaster Reduction, Tongji University,Shanghai 200092, China)

Abstract: To improve the convenience of grouting sleeve construction and explore its mechanical prop-
erties,a newly grouted sleeve lapping connector that two overlapped bars were placed,clinging to the wall
of a hollow cylindrical standard steel pipe and anchored by high strength grout,was put forward.16 speci-
mens varied in lap length were tested under tensile load. The failure mode, load displacement curve,
ductility and hoop strain of sleeve were discussed.Based on the experimental results and plane section as-
sumption, mechanical property analysis of grouted sleeve lapping connector were conducted. The
relationship of sleeve hoop strain varying with lap length was studied. The lapping length is greatly reduced
due to sleeve constraint.Because of sleeve deflection, the rigidity and ductility of the specimen are smaller
than that of the corresponding steel. The tension in the middle of the lapping connector and the shear trans-
ferred through grout to sleeve are smaller than that in butting connector, so there is a lower requirement in

anti-pull property of sleeve and bond property between grout and sleeve. When the sleeve length is short,
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slip in the interface of steel and grout increases the tension of middle steel, thus the resultant force of the

sleeve and grout is pressure,on the contrary, the resultant force is tensile force. As the lap length increases,

the maximum hoop compressive strain increases in the middle of the sleeve during the loading process. At

ultimate load, as the lap length increases, the hoop tensile strain of the sleeve decreases.

Key words: expansion of grouting material; hoop strain of the sleeve; lapping and butting connector;

deflection of sleeve; microslip
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Fig.1 Forms of grouted connection joints of reinforcement bars
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Tab.1 Dimensions of specimens

£ R d/mm #HEKE L/mm K
BRENE 100 3
D=70 mm 150 4
18 200 3
E R 250 3
S=3 mm 300 3

1.2 #Rl e

RV Oy 16 Mn W% . 5 A 58 3 S5 2 34
HRB400 , 59 1 S W Ji A 5i2 2 2y 469.2 MPa, 1) BR 471
5k 602.5 MPa. #2 SCHK[ 9 145 40 mm X 40
mm X< 160 mm A SRR 28 d Brdfr oo
4350 15,1 MPa, 71.2 MPa; £ % SC#k[ 10115
150 mm X150 mm X150 mm ¥ 3% R} 37 7 R B St
P A 6.0 MPa.
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Fig.3 Deflection of specimen after test and force
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Tab.2 Results of specimens under tensile load

o e fo/ REW 6/ o/
MAE PN BB (Ll

100-1  77.14 AWHERS 303.14 N — - -

100-2  66.67 WEIEH 261.99 N — — —
100-3  88.17 4NfiMEH® 346.49 N — — —
150-1 148.66 4NfuH 584.20 N 23 33 1.43
150-2 154.92 #NfE% 608.80 N 5 9 1.80
150-3  142.53 4NAGMEF 560.11 N 14 31 2.21
150-4  155.04 HAfHiMy 609.27 Y 18 61  3.39
200-1 145.61 WHE#H 572.21 N 18 39 217
200-2  154.37 NWHINT 606.64 Y 15 55 3.67
200-3  154.05 NPT 605.38 Y 15 58  3.87
250-1 153.12 fRHHINT 601.72 Y 22 75 3.41
250-2 154.63 /ALK 607.66 Y 14 56 4.00
250-3  156.11 NPT 613.47 Y 18 60  3.33
300-1 155.14 fRAHHINT 609.66 Y 16 67  4.19
300-2 156.05 fRAHBINT 613.24 Y 15 65  4.33
300-3 154.55 fWAHINT 607.34 Y 12 53 4.42

D LA 100-1 940, 100 FRRFEFACHE , 1 KR 1534
2N FIR IR 5R BERE PR AN L TSR Y 7R 5 B 4 A
JEEER.
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Tab.3 Force of middle section of connectors under
P=66.7 kN and P= P,

P=66.7 kN P=P,
P, P, P.+P, P P, P, P.+P,
/KN /kN  /kN ! /KN /kN  /kN
100-1 2.0  6l.1 3.6 77.1 —3.4 76.1 1.4

100-2  88.1 86.5 —107.9 66.7 88.1 86.5 —107.9
100-3  30.0 101.8 —65.1 88.2 34.6  119.4 —65.8
150-1  33.1 49.9 —16.3 148.7 117.1 91.5 —60.0
150-2  41.7 -1 —16.7 154.9 - 119.4 -
150-3  35.1 42.8  —11.2 142.5 96.3 90.1  —43.9
150-4  43.8 28.5 —5.6 155.0 106.9 92.9 —44.8
200-1  20.1 42.9 3.7 145.6  74.7 112.0 —41.1
200-2  18.6 30.0 18.1  154.4 82.6 109.2 —37.4
200-3 - 22.7 — 154.1  95.0 - -
250-1  29.1 18.0 19.6  1563.1 104.4 52.1 —3.4
250-2  19.6 17.2 29.9  154.6  59.2 72.4 23.0
250-3  15.8 17.4 33.5 156.1  77.2 77.0 1.9
300-1  18.1 17.2 31.4  155.1  65.3 83.8 6.1
300-3 - 16.4 - 154.6 - 55.8 -
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Tab.4 Strain values measured by SG1,SG2,SG3 and
SG4 at ultimate load

1 SG1/pe SG2/pe SG3/pe SG4/pe
100-1 750 146 1370 2 030
100-2 162 65 771 531
100-3 920 —15 867 612
150-1 1150 198 1 000 371
150-2 735 147 550 746
150-3 474 12 335 130
150-4 1190 39 1640 221
200-1 663 25 255 67
200-2 472 21 479 117
200-3 1 060 157 3 807 247
250-1 164 —12 824 203
250-2 —13 64 440 224
250-3 15 —A42 531 147
300-1 —16 27 146 37
300-3 —84 —19 —364 27
300-4 11 41 100 501
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