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Stress Principle and Deformation Analysis of Anchoring Steel
in Grouting Sleeve Under Limit State
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Abstract: As a commonly used connection form between structural members in prefabricated concrete buildings,
the performance of grouting sleeve is directly related to the overall seismic performance of prefabricated buildings.
A calculation method for the effective anchorage section length of the steel bar in the grouting sleeve under the limit
state was developed, and its feasibility was verified by combining the multiple sets of grouting sleeves with the tests
of uniaxial tension, high stress repeated tension and compression, and large deformation repeated tension and
compression. The research results have great practical significance for evaluating the safety of grouting sleeves.
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Fig.1 Schematic diagram of double grouting sleeve specimen
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Table 1 Specimen specification and test items
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22-4-1 22 25 N
22422 22 25 N
22-42-3 22 25 N

(Fe v 32)
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25-4x-1 25 28 N

25-42-2 25 28 N

25-4-3 25 28 N

18—2-1 18 25 N

18-2f—2 18 25 N

18—F-3 18 25 N

22-2F-1 22 32 N

2222 22 32 N

22-2f-3 22 32 N
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Fig.2 Stress distribution on the surface of steel bar in the anchorage section—conical stress distribution
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Fig.3 Cracking of the grouting material in grouting sleeve
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Fig.4 Stress distribution on the surface of steel bar in the anchorage section— cylindrical stress distribution
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Table 2 Size and stress of grouting sleeve connecting steel bar

v TR T E RN AR mm SNSRI AT AR mm IR PERERGTRN J)/kPa AP A SE 0N 1 /kPa
22-4-1 22 25 628.22 486.49
22-42-2 22 25 625.58 484.45
22-42-3 22 25 624.79 483.84
25-42-1 25 28 653.94 521.32
25-4-2 25 28 658 524.55
25-42-3 25 28 651.9 519.69

18-2f-1 18 25 593 307.41
18-2f:-2 18 25 581.71 301.56
18-2f-3 18 25 588 304.82
22-2f—] 22 32 627.07 296.39
22-2-2 22 32 627.71 296.69
22--3 22 32 625.34 295.57
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Fig.5 Load-displacement diagram for uniaxial tensile test of 25 mm steel bar base material
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Table 3 Test measurement of deformation of grouting sleeve specimen
. WA L ] P 3 R A P i R 5 17 AR BRARZS ) 3 A 17
S /mm S /mm AEHE 4 /mm SV A /mm Az Y ZZ I i /mm

22-42-1 577 97 8.22 36.2 27.98
22-42-2 605 125 8.64 37.8 29.16
22-42-3 590 110 7.92 43.5 35.58
25-42-1 915 361 10.16 43.7 33.54
25-42-2 910 356 10.96 442 33.24
25-42-3 905 351 10.56 38.6 28.04
18—2f-1 1150 274 0 23.6 23.6
18-2f:-2 1164 288 0 25.0 25.0
18-2f:-3 1140 264 0 24 24.0
22— 1220 254 0 27 27.0
22--2 1240 274 0 28.5 28.5
22-2f-3 1230 264 0 332 332
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Table 4 The total length of connecting steel bar in the deformed middle section

calculated according to the deformation measured in the test

P FRARZS T B fif Hh B A A T B R A I

ENCE TR rPIE] N A B JE R /mm b)) (BB 26 omn
22-4x-1 27.98 16.5 169.58
22-4x-2 29.16 16.5 176.73
22-4:-3 35.58 16.5 215.64
25-4x-1 33.54 18 186.33
25-42-2 33.24 18 184.67
25-42-3 28.04 18 155.78
18-f-1 23.6 16 147.50
18—2¢-2 25.0 16 156.25
18—2F-3 24.0 16 150.00
22-3f-1 27.0 16.5 163.64
22-2fi-2 28.5 16.5 172.73
22-2f-3 332 16.5 201.21
F3Ah, R A (4) TR B REROR & A IR Y H 2% S AT T g0, TR SRR s

GRBEFIAE b ) B A IR BREETE AN AT i B RS SRR ZEAE 1%~15% Z 18] (X1 22-4x -3, 25~
A (56 mm), AT DUE TS BN ER BRAR -3 222k -3 7R il id e R A R AR AE R UL, A
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Table 5 Comparison between the theoretical calculation value and the experimental measurement

value of the total length of connecting steel bar in the deformed middle section

Hh ] B AR I B A T

ERNSSENM e B AR B

W OHRE-IE

o
RIS K MR KA o R EGEE o 55 5K FE GBEA o )
2241 169.58 112.75 168.75 0%
22422 176.73 118.49 174.49 -1%
22-42-3 215.64 114.81 170.81 -26%
25-4-1 186.33 125.36 181.36 -3%
25-4-2 184.67 127.66 183.66 1%
25-4=-3 155.78 125.11 181.11 14%
18—2f-1 147.50 79.16 135.16 -9%
18-f-2 156.25 82.04 138.04 -13%
18-2f-3 150.00 83.76 139.76 -7%
22—2F-1 163.64 99.96 155.96 -5%
2222 172.73 115.36 171.36 1%
2223 201.21 110.52 166.52 -21%
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