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Comparison of mechanical properties of reinforcement
sleeve grouting butt joint and lap joint

YU Qiong', ZHANG Yuanming', GONG Xin', BAI Shaohua’, FAN Baoxiu®

(1. Research Institute of Structural Engineering and Disaster Reduction, Tongji University, Shanghai 200092, China;
2. Shanxi Construction Investment Group Co. Lid. , Taiyuan 030032, China)

Abstract: To investigate the difference of mechanical properties between sleeve grouting butt joints and lap joints,
24 butt joints and 12 lap joints were tested under unidirectional tension. The failure modes, bearing loading
capacity, ductility, force-displacement curves, and sleeve strain of the joints were compared and studied. During
the loading process, the grouting material of the butt joints cracked in full section at the middle of the sleeve, and
was pulled out of the sleeve at the end of the loading process, while the lap joint had no such situation. Test results
show that the bearing loading capacity, total elongation, and stiffness of lap joint were 5 =7 times, 3 -5 times, and
2 —3 times larger than those of butt joint respectively when the sleeve length was the same, and the displacement
ductility coefficient was larger than that of butt joint. When the anchorage length was the same, the bearing
capacity and displacement ductility of lap joint were slightly larger than those of butt joint. The initial stiffness
difference between the joints was not obvious, but the mid-late stiffness of lap joint was higher than that of butt
joint. When the middle section of the butt joint sleeve was longitudinally tensioned, the lap joint was tensioned in
the early stage of loading and compressed in the late stage of loading, which reflects the lower requirement of the
tensile strength of the lap joint sleeve. When the middle section of the butt joint sleeve was circumferentially
compressed, the lap joint was compressed in the early stage of loading and tensioned in the late stage of loading,
indicating that the restraint effect of the middle part of lap joint sleeve on the grouting material was greater than that
of butt joint. The mechanical property of lap joint is better than that of butt joint, so it can be used to connect
reinforcement bars in prefabricated assembly structures.

Keywords: sleeve grouting; butt joint; lap joint; transmission path; sleeve strain
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Fig.1  Schematic of joints construction
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Tab.1 Detailed dimensions of specimens
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Fig.2 Detailed dimensions of butt joint and layout of strain gauge
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Fig.3 Detailed dimensions of lap joint and layout of strain gauge
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Fig.4 Schematic of loading device
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Tab.2 Results of the experiment

4T P,/kN AR Jfo/MPa PEH SCRR[12] 6,/ mm 6,/ mm A
Xt - 120 -1 21.5 TESORHR 68 N — 2.07 —
X -120 -2 17.6 TESORMA 56 N — 1.87 —
X -120 -3 21.0 HESRHK H 67 N — 3.73 —
X% - 160 - 1 33.9 TR 108 N — 13. 64 —
X4 - 160 -2 38.2 HERRHA D 122 N — 23.04 —
X% - 160 -3 30.2 HESRRMR H 96 N — 3.84 —
XF 4z -200 -1 22.5 TESORHR 72 N — 3.69 —
X4 -200 -2 20.2 HERORHA L 64 N — 3.03 —
K4 -200 -3 26.6 HESRRMR H 85 N — 3.55 —
X4 -250 -1 52.4 TR 167 N — 8.33 —
Xz -250 -2 31.7 HEHORMK 101 N — 5.35 —
K -250 -3 47.9 HESRRMAR H 153 N — 4.53 —
X% -300 -1 180.6 AR 575 N 22.00 42.24 1.92
X4 =300 -2 168.8 AR 538 N 26.86 40.50 1.51
Xz -300 -3 142.2 TESRHE 453 N 28.16 31.96 1.13
X -350 -1 185.3 AR 590 N 24.66 52.28 2.12
X -350 -2 126.5 TR 403 N — 36.33 —
X4 -350 -3 99.4 SRR 317 N — 9.86 —
Xt —400 -1 184.6 AR 588 N 27.96 47.38 1.69
Xf 4 - 400 -2 183.4 AR 584 N 25.61 58.50 2.28
W43 —400 -3 168.3 HERORLR 536 N 14.27 23.94 1.68
X —450 -1 155.5 HESRL R 495 N 14.28 17.82 1.25
X% -450 -2 139.6 R 445 N — 16.13 —
X - 450 -3 193.3 WA 616 N 19.05 54.81 2.88
P -120-1 137.4 R 438 N — 20.56 —
P -120 -2 142.4 AR 454 N — 20.37 —
B - 120 -3 128.4 AR 409 N — 20.25 —
4% -160 -1 180.5 A 575 N 18.29 34.71 1.90
4 - 160 -2 187.6 AR 597 N 18. 64 40.77 2.19
#4542 -160 -3 183.1 AR L 583 N 18.70 38.73 2.07
3 -200 -1 198.1 GG IEAL ) 631 Y 17.76 65.28 3.68
4 -200 -2 196.8 WA 627 Y 15.59 54.54 3.50
4 -200 -3 188.6 AR 601 Y 18.38 43.03 2.34
54 250 - 1 198.8 GEA] 633 Y 15.52 66. 69 4.30
$EHE -250 -2 200. 1 GEEEAL]) 637 Y 18.20 70. 41 3.87
4 -250 -3 197.8 GERGEAL]) 630 Y 15.21 61.92 4.07
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Fig.5 Failure of grouting material of butt joint specimen pulled out from sleeve
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Fig. 6 Failure of reinforcement bar of butt joint specimen pulled out from grouting material
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Fig.7 Tensile failure of reinforcement bar of lap joint specimen
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Fig.8 Failure of reinforcement bar of lap joint specimen pulled out from grouting material
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Fig.9 Comparison of bearing capacity of butt joint and
lap joint with the same sleeve length
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Tab.3  Comparison of bearing capacity of butt joint and lap

joint with the same anchorage length MPa
B JE IRER Eﬂﬁﬁifﬁ Wb lﬂ%‘tffzfi
/y HfHS, SR S, WES,
Xf4E -400 -1 432.4 453.0
W% -400 -2 455.4 536.0 524.3 449.6
£ -400 -3 461.0 584.0
P -200 -1 451.3 631.0
3 -200 -2 452.3 454.8 627.0 619.7
4 -200 -3 457.7 601.0

Comparison of load-average strain curves of butt joint and lap joint with the same sleeve length
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Tab.4 Comparison of ductility of butt joint and lap joint with the same anchorage length

RIS SEYYRIRRETE o, FIRMNAEIINE 2, FIIRBAE o, FRRRBIARIING 5, TRERBR, (S REGE R,
X4 —400 — 1 0.0350 0.059 2 1.69
0.033 5 0.066 2 1.99
X4 —400 -2 0.0320 0.073 1 2.28
3 -200 -2 0.026 0 0.090 9 3.50
0.028 3 0.081 3 2.92
3 - 200 -3 0.030 6 0.0717 2.34




BT K ¥ ¥ R

52 %

- 146 - L N
200
150
Z
=4
g 100F —=— X4 -400=
' | —o— 4% -400-2
—a— X4 -400-3
501 —o— $5 2 —200-1
- —o— $&4E -200-2
e 2003

0 0.05 0.10 0.15
A
B 12 EKEARNER SR
B - PR

Fig. 12 Comparison of load-average strain curves of butt joint
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Fig. 13 Joint force analysis diagram
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Fig.4 Relation between bearing capacity of butt joint and
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