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Mechanical test of grouted sleeve lapping connector and butt connector
under high stress repeated tension-compression loading

YU Qiong', BAI Wenxin', TANG Ziming', GUO Lin®, FAN Baoxiu®, ZHANG Zhi’, CHEN Zhenhai’

(1. College of Civil Engineering, Tongji University, Shanghai 200092, China; 2. Shanxi Construction Engineering Group Co. Lid.,
Taiyuan 030006, China; 3. Shanxi Erjian Group Co. Lid., Taiyuan 030013, China)

Abstract; In order to compare the mechanical performance differences between grouted sleeve lapping connectors
and butt connectors, uniaxial tensile and high stress repeated tension-compression tests were conducted on 41 lap
connectors and 20 butt connectors. Results showed that under uniaxial tension and high stress repeated tension-
compression loading, the total elongation ratio with maximum force of two kinds of connectors was greater than 6%
and the ductility coefficient was greater than 4. The strength basically met the requirements of the codes. Under
uniaxial tension after high stress repeated tension-compression, the bearing capacity of both connectors increased,
while the initial stiffness and ductility of the specimens decreased. Moreover, the residual deformation of the lap
connector was reduced by the anti-deflection measures, but the measured value of the residual deformation of the
lap connector was slightly larger than that of the butt connector due to the limited constraint stiffness of the anti-
deflection measures. However, the residual deformation of the lap connector and the butt connector of anti-
deflection generally met the requirements of the specification. After high stress repeated tension-compression,
during uniaxial tension testing, the middle section of the sleeve of the lap connector was longitudinally compressed
and circumferentially stretched in the early stage of loading. In the later stage of loading, it experienced
longitudinal stretch and circumferential compression, while the sleeve of the butt connector was longitudinally
stretched and circumferentially stretched throughout the loading process. In the case of uniaxial tension after high
stress repeated tension-compression, the maximum longitudinal tensile strain of the middle section of the sleeve near
the bar side of the anti-deflection and non-deflection lap connector was 0. 10 to 0. 39 times and 0. 13 to 0. 18 times
of the butt connector, respectively. Furthermore, the maximum circumferential compressive strain was 0. 09 to 0. 49
times and 0. 02 to 0. 32 times of the butt connector, respectively, which indicated that the lap connector had
relatively low requirements on the material of the sleeve. When the diameter of rebar was the same, the material
cost of the lap connector was about 35% lower than that of the butt connector.
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Tab.1 Material properties of rebar

W, ERGRESEE REGREEEE R R
mm f.,/MPa fu/MPa 10° MPa  Jii7%
12 536.3 618.9 1.98  0.023
14 542.0 629.6 1.95  0.047
16 515.0 624.3 2,02 0.081
18 475.3 617.4 1.94  0.078
20 422.3 603.2 1.85  0.049
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Fig.2  Schematic diagram of layout for strain gauge
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Tab.3 Test results

o o B / o ﬁ%ﬁ gﬂi%ﬁ gﬂi%i

BHwES WREA (k)7 ﬁﬁi ; Ra MPa  MPa  CHR[13] SCH[14] SCRR[15]
mm Tk B3R 2R 2R
L-U-12-1Y TUER W A L 0.04 Y 7.42 3.14  496.1  634.8 Y Y Y
L-U-12-2 T E8 B 3 e b 0.04 Y 6.78 6.61 534.9  696.2 Y Y Y
L-U-12-3 JE A A A L 0.06 Y 8.68 4.46  483.1  639.2 Y Y Y
B-U-12-1 TS AL SN A iz e 0.02 Y 6.50 4.85  423.1  468.8 N N N
B-U-12-2 L1 L0 55 i b 0.04 Y 8.45 4.13  560.1  645.3 Y Y Y
L-U-14-1 S A A A 0.11 N 8.22 4.81 420.5  619.2 Y Y Y
L-U-14-2 S Al AN e 0.13 N 6.36 4.05 423.1  529.6 N N Y
L-U-14-3 J& i AR 5 Wt 0.10 Y 7.12 4.88 404.5  634.2 Y Y Y




%1 & B, 5. ERUERIEE ROoT B m N R R BRI - 155 -
K 3(4L)
. ., e - § u B i ¥
S A (e )/ ;ﬁﬁ:ﬁ % ! MPa  MPa  SCHR[13] SCHR[14] SCHAT1S]
mm N S, S,
B B3R 2R 2R
L-U-14-4Y VSRS CEA: 0.03 Y — 4.40  412.0  645.9 Y Y Y
B-U-14-1 L LA 39 755 D 0.02 Y 9.32 4,22 443.1  456.8 N N N
B-U-14-2 TS AL 5K A oz 0.04 Y 7.65 4.62  471.7  638.1 Y Y Y
L-U-16-1 T2 W i iz 0.13 N 10.14 4.07 576.8  683.2 Y Y Y
L-U-16-2 A7 A\ A A i 0.09 Y 7.84 4.82  601.1  698.7 Y Y Y
L-U-16-3 o0 BA AW A AR T 2 0.15 N 7.98 4.02 6349 718.5 Y Y Y
L-U-16 -4Y T ER AW A AR T 0.07 Y — 4.33 513.7  618.1 Y Y Y
L-U-16-5Y  Jaifh ARG E 0.05 Y — 5.00 640.0  733.5 Y Y Y
B-U-16-1  JFEIFLONBIAG KRRz 0.03 Y 8.59 4.92  510.2  608.2 Y Y Y
B-U-16-2 LB IR L AN 0 55 i b 0.02 Y 8.11 6.32  520.1 613.1 Y Y Y
L-U-18-1 1 ER B A3 1 0.14 N 8.02 8.58 473.6  650.7 Y Y Y
L-U-18-2 S A7 7 A i 4 0.13 N 6.52 4.83  481.8  683.3 Y Y Y
L-U-18-3 S A7 A\ A A i 0.10 Y 9.44 4.51 517.6  675.4 Y Y Y
L-U-18 -4Y Tl B8 W A iz e 0.04 Y — 8.29  551.7  728.1 Y Y Y
B-U-18-1 L2 LN 0 55 A B 2 0.01 Y 6.54 5.87  500.2  619.3 Y Y Y
B-U-18-2 THEHE LA 5 A5 0.01 Y 9.92 7.10  486.4  641.3 Y Y Y
L-U-20-1 S Al AN e 0.08 Y 9.72 7.44  494.4  676.0 Y Y Y
L-U-20-2 TOUER W 5 L 0.09 Y 9.56 6.97 511.7  697.0 Y Y Y
L-U-20-3 JE A A A L 0.05 Y 10.08 5.75  497.8  681.7 Y Y Y
L-U-20-4Y T B8 B A5 L BT 0.06 Y — 11.70  437.9  632.4 Y Y Y
B-U-20-1 TR LA 5 A5 0.06 Y 6.99 8.92  533.4  719.6 Y Y Y
B-U-20-2 RS AL 5K 5 iz 0.02 Y 9.78 7.46  508.0  691.0 Y Y Y
L-R-12-1 JE2S e il — — — — — — — — —
L-R-12-2 T B8 50 Al iz e 0.49 N — 2.90 576.1  715.5 Y Y Y
L-R-12-3Y TiUER AW AR 0.16 Y — 3.95 542.6  676.9 Y Y Y
B-R-12-1 LB IR LA 90 55 4 1 0.10 Y — 4.43  457.4  584.7 Y Y Y
B-R-12-2 THE IR 7 A 4 i 4 0.09 Y — 4.54  570.7 722.6 Y Y Y
L-R-14-1 T 2 W i iz e 0.29 Y — 2.78 639.4  779.7 Y Y Y
L-R-14-2 JE A A ARz 0.22 Y — — 558.2  688.8 Y Y Y
L-R-14-3Y TOUER B L e 0.04 Y — 4.19 635.5  799.2 Y Y Y
B-R-14-1 F1 IR LA 53 4 1 0.26 Y — 3.37  538.7  719.9 Y Y Y
B-R-14-2 TS AL 5N A5 iz i 0.40 N — 3.10 646.5  822.0 Y Y Y
L-R-16-1 Jii e AR LT 0.41 N — 5.18  575.8  679.3 Y Y Y
L-R-16-2 S A A A 0.46 N — 4.62  661.9  765.3 Y Y Y
L-R-16-3 TR AW A AR T 2 0.07 Y — — 624.6  624.6 Y Y Y
L-R-16-4Y S A A s e 0.32 AY — 4.25 684.2  736.0 Y Y Y
L-R-16-5Y  Jaif AR50 0.32 AY — 3.32  658.9  785.7 Y Y Y
B-R-16-1 FH SR LA 0 7 A D 2 0.24 Y — 5.26 542.0  718.1 Y Y Y
B-R-16-2  JEIRFLONERAG G mT 2 0.17 Y — 4.76  552.5  719.0 Y Y Y
L-R-18-1 S Al A e 0.42 N — 6.46  504.5  664.0 Y Y Y
L-R-18-2 S Al A e 0.54 N — 5.27 497.1  655.4 Y Y Y
L-R-18-3 Je i A0 P 0.21 Y — 5.86 530.8  673.9 Y Y Y
L-R-18-4Y Je i AR 0.11 Y — 8.13  539.1  781.9 Y Y Y
L-R-18 -5Y S5 A A AT L e 0.46 N — 5.43  611.4  707.3 Y Y Y
B-R-18-1 TR LA 5K A5 0.34 N — 6.93  490.8  650.3 Y Y Y
B-R-18-2 LB IR LA 0 55 4 1 0.10 Y — 5.68  500.2  674.7 Y Y Y
L-R-20-1 R R 0.04 Y — 6.58  561.7  739.3 Y Y Y
L-R-20-2 T B8 50 A L e 0.66 N — 5.60  530.9  742.5 Y Y Y
L-R-20-3 TiUER AW AR 0.63 N — 5.87  498.4  655.6 Y Y Y
L-R-20-4Y J 1 AR BT 0.49 N — 7.15  550.0  723.4 Y Y Y
L-R-20-5Y Ji A AR S 0.03 Y — 9.79  557.0  743.5 Y Y Y
B-R-20-1 SR LA F e 0.30 Y — 6.57  446.5  592.0 Y Y Y
B-R-20-2 SR LA B S 0.07 Y — 6.30  537.9  709.7 Y Y Y
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Fig. 8 Typical load—displacement curve under high stress repeated tension-compression loading (with standard distance (L +4d))
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Tab.4  Comparison of connector’s ultimate bearing capacity between uniaxial tensile and high stress repeated tension-compression

loading
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Fig. 12 Maximum longitudinal tensile strain of the middle

section of sleeves under uniaxial tensile loading
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.14 Maximum longitudinal tensile strain of the middle section of sleeves under high stress repeated tension-compression loading
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