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Research on performance of large diameter grout-filled splice sleeve joints with UHPC
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Abstract: The disease of assemble structure most due to the weakness of the connection joint. For sleeve connection,
common problems include difficulty in filling multiple sleeves at the same time, cavity and reflowing aftre grouting, the
quality assurance of grout strength and shrinkage, and the sealing of the sub-chamber at the bottom of the prefabricated
component. In order to reduce the risk of weak joints caused by the above problems, it is proposed to use UHPC grouting
material containing steel fiber and ultra-fine quartz sand to complete the connention of reinforcement bar and sleeve by
gravity grouting. The method improves the construction safety and ensures the visualization of the pouring quality. Through
the unidirectional tension test of 57 large diameter grout-filled splice sleeve gravity grouting connection specimens, the
feasibility of connection mode was studied by changing the length of steel bars d, anchorage length [, and grouting
material types. The results show that specimens with steel bar meet the requirements of JGJ 355—2015 and JGJ107—
2016 grade 1 joints. The sleeve is in the elastic stage in the test and meets the strength requirements. The safety reserve is
high and the gravity grouting connection is feasible. The splitting resistance of grouting material is enhanced due to the
bridging effect of steel fibers. UHPC grouting material containing steel fibers can further improve the bond strength
between steel bar and grouting material and reduce the anchorage length of steel bar. The recommended critical anchorage

length is 5. 5d , which is 31. 25% lower than the 8d required by JGJ355—2015.
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Fig.1 Connection modes of grouted sleeve splices
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Fig.2 Specimen dimensions of grouted sleeve splices
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Table 1 Dimensions of specimens
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G1-D18-6d 6d

I 18 umpc 10
G1-D18-7d 7d TSR
G1-D22-6d 6d .

2 2 Hbe 10.5
G1-D22-7d 7d HESCORY
G1-D25-4d 4d
G1-D25-5d 5d

UHPC
3 G1-D25-6d 25 6d 105
: TR
G1-D25-7d 7d
G1-D25-8d 84
G1-D28-6d 6d

4 28 mpc 11
G1-D28-7d 7d HESCRY
G1-D32-4d 4d
G1-D32-5d 5d

5 G1-D32-6d 6d 1
G1-D32-7d . 7d UHPC
G1-D32-8d 8d eSO

G1-D32-7d-P1 0

6 G1-D32-7d-P2 7d 5

G1-D32-7d-P3 9
G2-D32-6d . 6 mag
G2-D32-7d 7d HESCRY
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Table 2 Mechanical performances of reinforced bars

WA ER JEIGRE O RRBIBERE MR i
d(mm) Sy (MPa) Sou(MPa) (%) (MPa)

18 485.52 608. 32 25.6  2.05x10°

22 468. 26 602. 55 25.5  2.06x10°

25 488. 21 611.05 23.7  2.09x10°

28 432.88 602. 19 23.5  2.09%x10°

32 457.26 612.06 22,7 2.02x10°
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Table 3 Properties of grouting materials
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Fig.5 Failure modes of specimens
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G1-D22-6d 233.2 25.56 1.53 1.14 8.32 A
2 G1-D22-7d 231.8 21.78 1.52 1.13 7.08 A
G1-D25-4d 288. 8 36.77 1.47 1.09 4.44 B
G1-D25-5d 310.0 31.58 1.58 1.17 6. 46 A
3 G1-D25-6d 315. 1 26.75 1. 60 1.19 6.38 A
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Table.5 Comparison of test values and calculated

values of strength models

i Fhekim
s —— - -

RIG(E 72(MPa) A 70 MPa) 70/7¢
G1-D25-4d 36.77 36. 39 0.99
G1-D32-4d 35.52 36.24 1.02
G1-D32-5d 30. 26 29.53 0.98
G2-D32-6d 23.35 23.22 0.99
G2-D32-7d 21. 49 20.24 0.94
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Table 6 Comparison of bond strength in different material models
Ak PR HEAR 7(MPa)
AN G1 HE R T, = [o. 07 + 3.5(%) ] [3.42 + 0.2(%) ]f‘:-‘f 36. 39
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Table 7 Critical anchorage length of reinforced bar

HA% d(mm) 79( MPa) R L, IR LER
18 29. 88 5.09d -
22 29.71 5.07d -
25 29. 83 5.12d 5d
28 29. 61 5.08d -
32 29.53 5.18d B KT 5d

B 5. 07d~5. 18d, A% 4t WLIR] I 2% p 2
PR ZE, WU WA I R O 5. 54, M
COP 2 fAT E O GE HE N FCR B ) (JGT 355—
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Table 8 Comparison of recommended values for

anchorage length

SCitk R L, FEARR (%)
AL G1HES R 5.5d -
AL G2 WK 7d 18.75
Amin % [4] 7d 18.75
AT 8d 31.25
He sk g [10] 7d 18.75
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