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Hysteresis performance and rotation modelling of sleeve-type

fully-bolted prefabricated joints
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Abstract: In order to achieve rapid construction and reliable connection of precast RC frames, a sleeve-type fully-bolted joint is pro-
posed. The ends of the prefabricated components are reinforced with a steel sleeve-concrete combination. High-strength bolts are
pre-built in the sleeve area, and the precast components are rapidly installed using a connection plate. A total of four test specimens
were designed for different thicknesses of connecting cover plates. The horizontal hysteresis test study obtained the damage mode,
load-displacement hysteresis curve, ultimate bearing capacity, ductility and energy dissipation capacity of this type of joint. The re-
sults show that the new joint has a 43% higher ultimate load, 70% higher initial stiffness and nearly 50% higher ductility than the
cast-in-place joint, and the equivalent viscous damping coefficient is increased by about two times, which shows better seismic per-
formance. Strain analysis reveals that the cover plate at the joints shows a “stress increase” , but the effect on the overall perfor-
mance is not apparent. As the thickness of the connection plate increases, the squeezing effect of the sleeve on the concrete increas-
es. Therefore, a connection stiffness ratio of 1.6 is more reasonable. Finally, based on the test results, a trifold moment-turning an-

gle model is established, and the calculated results agree with the test values.

Keywords: prefabricated joints; full-bolt connection ; hysteretic test;seismic performance ;destruction mechanism
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Fig.1 Sleeve-type fully-bolted joints
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Tab.1 Specimen size and form

S WA R N F/ BERE R E /. SRR

g 7= (mmXmm)  (mmXmm) JEE/mm

ID-1 BBy s 170X 320 300X 450 —

JD-2 ﬁﬁﬂ%"‘% 170X 320 300X 450 6
R

JD-3 Eiﬁ—im%ﬁ 170X 320 300X 450 8
Rl

JD-4 Eiﬂf& 170X 320 300X 450 12
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Fig. 2 Prefabricated joint construction (Unit: mm)
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Fig.3 Test piece processing and assembly process
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Tab.2 Mechanical properties of steel 1.54,
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SR 8 359.2  503.8 200 22.5 K5 gk

12 309.9 471.5 196 26.8 Fig.5 Loading system
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Tab.3 Load-displacement characteristic value

. Jitk i Jiti e ‘ e {0 e Er%

iR /mm  fPE/KN (i E/mm /KN R
ID-1 8.85 29.03 15.16 4342 1.71
D2 13.08 55.79 33.74 61.28  2.58
JD-3 11.27 53.85 28.09 62.06  2.49
D4 13.03 54.88 27.13 62.09  2.08
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Fig. 16 Concrete strain at beam end
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