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Experimental research on prefabricated steel-reinforced
concrete column to steel beam composite joints

WU Chenglong, WANG Qihui, LI Shaohui, LIU Jiming
(College of Civil Engineering, Qingdao University of Technology, Qingdao 266033, Shandong, P.R.China)

Abstract: Aiming at the problems of complicated beam-column connection structure and low construction
efficiency in prefabricated concrete structures. Designed and developed a new type of prefabricated steel-
reinforced concrete column to steel beam composite joint, and the influence of different beam end connection
methods on the seismic performance of the new joint was studied by the pseudo-static test. The results show
that the specimens with different beam end connections are all flexural failure, and the failure location is at the
flange connecting plate, which realizes the effect of the plastic hinge moving out near the joint region. The strain
of the flange connection plate and concrete is greatly affected by beam end connection mode, while the effect to
strain of the steel beam web, H-shaped steel skeleton, and longitudinal reinforcement are relatively small. The

bolt-weld hybrid joint and bolt joint belong to semi-rigid connections, while the weld joint belongs to rigid
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connections. The hysteretic behavior of each specimen is good, and the degradation performance of bearing

capacity and stiffness is stable. The ductility coefficient is 4.03-11.84, and the equivalent viscous damping

coefficient is 0.24-0.36. This type of joint has good bearing capacity and seismic performance, which can meet

the existing seismic design requirements.
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Table 1 Main parameters of test piece

= . AT s .
JEREE TR - P r Xl FE
SRC ¥ H 85K Ips
SJ-1 350 mm X 350 mm 150 mm X 150 mm X 7 mm X 10 mm 280 mm X 150 mm X 10 mm X 10 mm BRI G TR 0.15
SJ-2 350 mm X 350 mm 150 mm X 150 mm X 7 mm X 10 mm 280 mm X 150 mm X 10 mm X 10 mm T i 0.15

SJ-3 350 mm X 350 mm

150 mm X 150 mm X 7 mm X 10 mm

280 mm X 150 mm X 10 mm X 10 mm R % 0.15
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Table 2 Measured results of steel strength
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(take specimen SJ-2 as an example)
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Table 3 Characteristic values of joint specimens at each stage
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Fig. 13 Hysteretic curves and skeleton curves
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Fig. 16 Stiffness degradation curves
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Fig. 17 Bearing capacity degradation curve
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