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Review on the seismic performance of precast assembled
structures connected with grouted sleeves
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2. China Railway Construction Group Construction Development Co., Ltd., Beijing 100040, China; 3. Key Laboratory of Urban
Security and Disaster Engineering of the Ministry of Education, Beijing University of Technology, Beijing 100124, China)

Abstract: Grouted sleeve connections are widely used in precast structures due to their excellent connectivity and
ease of construction. However, variations in local stiffness within the grouted sleeve region and the relatively weak
integrity of the concrete interface at the joint have negatively impacted the seismic performance of precast structures.
This paper systematically summarizes the seismic performance tests, theoretical calculations, and numerical analysis
of grouting sleeve connection joints, precast assembled components, and precast overall structures. Firstly, this
paper elucidates the basic structure and force transmission mechanisms of grouted sleeves while summarizing the
critical factors that influence the mechanical performance of sleeve grouted connections. Secondly, the influence
laws of the strengthening effect of grouted sleeves on the mechanical properties of precast assembled structures are
analyzed. Additionally, the impacts of the arrangement patterns of grouted sleeves and grout defects on the seismic
performance of precast structures are investigated. Meanwhile, the calculation methods for the bearing capacities
(bending, shear, and torsion) of precast assembled structures connected by grouted sleeves are summarized.

Finally, the modeling methods of numerical analysis models for grout sleeve splice and precast assembled
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components connection with grouted sleeves are analyzed. Based on these, the following researches directions need
to be explored: stiffness compatibility between sleeves, steels, and concrete; grouting quality assurance and
detection methods; unified constitutive model for grouting material; calculation method for the bearing capacity of
precast structure with grouted sleeve connections considering grouted sleeves, concrete, and steels factors.

Key words: grouted sleeves; precast assembled components; experimental study; seismic performance; calculation

method ; numerical analysis
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Fig. 1 Schematic diagram of grouted sleeve connectors
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Fig.2 Stress state of grouted sleeve under tension
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Fig.3 New grouted sleeves with different construction forms
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Fig.4 Turning at the splice seam Fig.5 Horizontal deformation of grouted sleeves

connecling precast column'*’
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Fig.7 Different ways of upgrading energy consumption
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Fig. 8 Grouted sleeves embedded in foundation beam'’
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Fig.9 Double grouted sleeves spliced beams™
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Fig. 10 Precast piers with different grouted sleeve connection forms'
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Fig. 11  Grouted sleeve embedded in pier body
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Fig. 13 Shear wall grouted sleeve layout
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Fig. 18 Equivalent rectangular stress in Fig. 19  Flow of calculation of bending strength

8] [8]

grouted sleeve section

52 EREGEEMGIESHENRERENITE
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PR AL RS SEM: 5 A SR8 DX IO MV 0 0 7 3 ) 3282 SR s L O TR BB - 50 0 i BE A 52, BB PR X I
SMYPTBT R B R ITE I (6) ~ X (9) Fion .

of grouted sleeve section

VW=VP+VS=0.8AgF1F2JfT’+Avj§”dv (6)
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F2:1+T8Ag<1.5 (9)
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il 5 5 A, Ay [vi) — J2 i 353 46 T T ARLE AT 5 A, DA A AT TR R 5, SR (S RS S 2R K05 s Ao S AT 1R L
AASHTO G L FE1E JE S1373818 (modified compression field theory, MCFT) % [& T Z44E A0 1REE -7
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Y (11)
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%=a@+j f. <min ! (13)

13.84, 1.47a . /f,
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Fig.20  Shear calculation model of column based on MCFT!
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