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Abstract : In order to study the seismic performance of hybrid connection joints between the round concrete-filled steel tubular
(RCFST) column and prestressed reinforced concrete (PRC) beam, two hybrid connection joints with a scale ratio

of 1: 5 were designed based on a long-span RCFST column to PRC beam structure in the waiting floor of a high-
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speed railway station. A low-cycle reversed loading test was conducted on the two specimens with or without I-shaped
steel corbels, to analyze the failure mode, ductility, stiffness degradation and energy dissipation. A refined finite
element analysis model was established by ABAQUS software, and on the basis of the verification of the test results,
the influence of axial compression ratio, prestress level, steel ratio of beam section and concrete strength on the
mechanical performance of hybrid connection joints was analyzed. The results showed that the failure mode of the
hybrid connection joint was mainly the obvious plastic hinge appeared between the end of the main beam at the
junction with the ring beam. Compared with the specimen without I-shaped steel corbel, the hysteresis curve of the
specimen with I-shaped steel corbel was fuller, and the peak load and ductility were increased by 16.76% and 5.6%,
respectively, indicating a significant improvement in the seismic performance of the hybrid connection joints. There
was almost no relationship between the initial stiffness of the hybrid connection joints and the axial compression ratio,
the prestress level, steel ratio of beam section and concrete strength, while the bearing capacity of the hybrid
connection joints was negatively correlated with the axial compression ratio, and was positively correlated with the
remaining three parameters. Meanwhile, an appropriate prestress level can improve the bearing capacity of the joint.
Therefore, based on the hybrid joint member form of RCFST column and PRC beam, it is suggested that a prestress
level of 0.7 be adopted in the design of the PRC beam.

round concrete-filled steel tubular (RCFST) column; prestressed reinforced concrete (PRC) beam; hybrid connection

joint; seismic performance ; low-cycle reversed loading test; finite element analysis; I-shaped steel corbel
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Fig.1 A high-speed railway station
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Fig. 2 Joint construction(unit: mm)
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Fig. 10 Stiffness degradation curves of specimens
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Table 3 Mesh sensitivity analysis of specimen GGZ-1
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Table 5 Comparison of peak loads between specimen
GGZ-1 and GGZ-2
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fi & 147.3 129.0 0.88
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Fig. 15 Comparison of results between test and
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finite element simulation
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Table 6 Parameters of the finite element model
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Fig. 16 Comparison of skeleton curves under different

parameters of finite element model
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