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Experimental study on the mechanical performance of prefabricated

concrete beam-column joints with different connection forms
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Abstract: To study the mechanical performance of prefabricated concrete beam-column joints with different
connection forms, the cyclic loading test for one monolithic concrete joint and two prefabricated concrete beam-
column joints were conducted to evaluate the damage characteristics, beam end’s moment-rotation, joint core
shear force-beam end’s rotation, stiffness degradation and strain of steel plates. The results show that the
prefabricated concrete joint with square steel tube experienced flexural damage, and the prefabricated joint with
end plates and horizontal connection plates and monolithic joint presented shear damage at the joint core. The
bending moment and shear force of prefabricated joints significantly increased, while shear deformation in the

core area decreased, stiffness degradation constrained, and the rotation in the beam end significantly enhanced,
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thus the mechanical performance significantly improved. The joint with square steel tube and orthogonal steel

plate had the best mechanical performance, which was much better than that of the monolithic joint. The

connection forms in which steel connectors were added to the joint core region, H-steel was set in the beam

end, welded or bolted connection were used on site, and post-casting concrete was poured in the connection

area could effectively transfer force and improve the mechanical performance.

Keywords: prefabricated concrete structure; beam-column joints; mechanical performance; cyclic loading test
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Fig.2 Strain gauge arrangement
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Table 2 Moment and rotation

e omgorm RIS A/ GNem) A% A/ rad PR/ (kNem) BRI /rad  WERA R/ (Nem)  BIRH% SR /rad
. i [f] 236.7 0.034 249.1 0.071 211.7 0.179
K 1] 192.3 0.023 226.6 0.068 192.6 0.145
el 1E 1] 231.5 0.035 267.5 0.084 227.3 0.175
18] 224.9 0.028 247.4 0.085 210.3 0.170
peo 1E i) 250. 2 0.037 293.4 0.082 249.4 0.189

i 17) 246.5 0.036 293.3 0.106 249.3 0.186
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Fig.5 Moment-rotation skeleton curves in beam end
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Fig. 6 Shear-beam end rotation hysteresis curves
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