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Mechanical Performance of Steel Connections for Main Reinforcement in
Prefabricated Reinforcement Cages of Open-cut Metro Stations

WU Jin', ZHANG Jianwei’, ZHANG Peng' , XING Jianjun’, LIU Guangyu’
(1. China Railway Design Co. ,Lid. , Tianjin 300142, China; 2. Qingdao Metro Group Co. ,Lid. , Qingdao, Shandong 266000, China)

Abstract: For the main reinforcement steel connection technology of prefabricated reinforcement cages in the main
structure of metro open-cut stations, numerical simulation studies on mechanical performance were conducted based on
three steel connection forms which are angle steel, channel steel, and steel plate. Refined finite element model analy-
sis of the nodes revealed that the ultimate bearing capacities of concrete components connected by angle steel and chan-
nel steel were essentially identical, while the ultimate bearing capacity of steel plate-connected components decreased
significantly. Considering the cost advantages of angle steel and its adaptability to the construction process of sidewall
concrete pouring, the angle steel connection scheme is recommended for the main reinforcement. Further validation of
seismic performance through a three-dimensional global model based on actual engineering projects demonstrated that
under E2 seismic action, the seismic performance of the angle steel-connected station structure was consistent with that
of the continuous main reinforcement method, with no stiffness degradation observed. Under E3 seismic action, the
maximum inter-story drift angle of the station was 1/785, which is less than the elastoplastic inter-story drift angle limit
of 1/250, meeting the elastoplastic deformation control requirements. Comprehensive analysis integrating node bearing
capacity and global structural time-history results confirmed that the angle steel connection scheme meets the require-
ments in terms of mechanical performance, seismic indicators, and construction efficiency. The feasibility of adopting
the angle steel connection scheme for the main reinforcement of prefabricated reinforcement cages in metro open-cut
stations has been verified.

Keywords: prefabricated reinforcement cage; main reinforcement steel connection; joint bearing capacity;

seismic action; numerical simulation
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