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Abstract: A novel prefabricated reinforced concrete column-steel beam composite joint (PRCSJs) based on
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tenon-mortise connection is proposed to address seismic resilience issues in prefabricated steel-concrete
composite structures. Quasi-static tests were conducted on three edge PRCSJs specimens, taking the axial
compression ratio and the strength of post-cast concrete as parameter variables, to investigate the effects of
different parameters on the load-bearing capacity, ductility, energy dissipation capacity, and performance
degradation of PRCSJs, and to evaluate the rigidity of the joints. The results indicate that PRCSJs exhibited
connection failure at the beam end, satisfying the “strong column-weak beam” seismic design principle. PRCSJs
demonstrate plump spindle-shaped hysteresis curves, with distinct elastic, elastic-plastic, and failure stages.
The average ductility coefficients range from 2.76~4.88 and the equivalent viscous damping coefficients from
0.28~0.31, demonstrating good ductility and energy dissipation capacity. Post-cast ultra-high performance
concrete (UHPC) effectively improved the load-bearing capacity of PRCSJs, enhanced overall joint
deformation, and mitigated cracking in the post-cast concrete area. Increasing the axial compression ratio (0.15~
0.3) boosts initial stiffness but reduces ductility and stiffness degradation capacity. PRCSJs act as semi-rigid and
partial-strength joints under lateral displacement.

Keywords: prefabricated; RCS joint; axial compression ratio; ultra-high performance concrete; rigidity
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Table 1 Test parameter design table
b - R | BHER
A TR B LA GIES s J5 DE IR U L A A
PRCSJ-1 300 mm X 300 mm 250 mm X 150 mm X 10 mm X 10 mm 0.15 C60
PRCSJ-2 300 mm X 300 mm 250 mm X 150 mm > 10 mm X 10 mm 0.15 UHPC
PRCSJ-3 300 mm X 300 mm 250 mm X 150 mm X 10 mm X< 10 mm 0.3 UHPC
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Table 2 Steel mechanical properties test results
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Table 3 Summary of hysteretic performance indicators

1 M,/(kN-m) 0,/(10 *rad) M,,/(kN-m) 0,/(10 % rad) u h,

PRCSI-1 140. 25 2.20 168. 42 8. 50 3.88 0.31
PRCSJ-2 154. 46 1.94 174. 49 9.44 4.88 0. 29
PRCSJ-3 146. 66 1.80 174.16 4.98 2.76 0.28
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Table 4 Classification of beam-column connections according to European codes
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