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developed, and the pseudo-static tests on specimens that adopted 4 different connection methods
were conducted. The test phenomena and failure modes were observed, and the stiffness,
ductility, and hysteresis behavior, energy consumption of various connections were analyzed.
The results show that the bearing capacity of the U-shaped buckle connection node is much higher
than that of the cast-in-place node, and the steel bar does not reach yield when the connection
part fails, and there is still a large room for optimization. The overlapped steel bar of the 90°
bend anchor connection node is equivalent to cast-in-place joints in terms of bearing capacity under
the reciprocating load, and it is inferior to cast-in-place joint and U-shaped buckle connection in
terms of ductility, stiffness, and energy dissipation capacity. It has not achieved effective
anchorage in concrete, when the concrete is crushed, the overlapped steel bars are not yielded.
Although the U-shaped buckle connection node is inferior to the cast-in-place joint in terms of
ductility, it is better than the in-situ joint in terms of bearing capacity and stiffness degradation.
The specimens that adopted U-shaped buckle connection have the problem of densely arranged
steel bars, so the ability of concrete to hold the steel bars is weak, and the concrete in the overlap
area is damaged and destroyed earlier. Compared with the U-shaped buckle one-time overlap
method, the U-shaped buckle batch overlap method has less local damage to the concrete, and the
ductility and energy dissipation capacity of the connection are better. The stressed steel bar of the
component that adopts the batch overlap method is tensile yielded at the overlap joint, the

hysteretic loop is full, and the force state is good. Therefore, batch overlap is one of the effective

measures to improve the U-shaped buckle connection.

Key words: prefabricated construction; beam-column joint; quasi-static test; anti-seismic
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Fig.2 Beam End Sleeve Connection
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Fig.3 Schematic Diagram of U-shaped Buckle
Connection Technology
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Table 1 Main Design Parameters of Specimens
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Arrangements of Specimens
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Table 2 Performance Parameters of Cube

Concrete Specimens
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Table 3 Measured Values of Reinforcement Strength

B H A& /mm fy/MPa fu/MPa E./10° MPa
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Table 4 Bearing Capacity and Deformation of

Joints Under Reverse Loading

WIS | Fy/kN | Fo/kN | Ay/mm | Aw/mm | Fy/Fy | An/Ay
A 127.05 | 191.35 | —20.01 | —80.17 | 1.506 | 3.99
B 131.10 | 187.13 | —20.07 | —90.01 | 1.427 | 4.48
C 151.17 | 270.27 | —19.82 | —90.18 | 1.788 | 4.55
D 152.83 | 259.09 | —19.83 | —80.14 | 1.695 | 4.04
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Table 5 Bearing Capacity and Deformation of

Joints for Forward Loading

s Fy/kN F,/kN | Ay/mm |An/mm | F,/Fy |An/Ay
A —126.24 | —177.27 | 20.80 87.30 |1.404 | 4.19
B —138.19 | —141.78 | 21.23 50.30 |1.026 | 2.37
C —115.23 | —176.48 | 20.62 60.28 | 1.531| 2.92
D —138.91 | —245.80 | 20.21 78.27 | 1.769 | 3.87
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Fig. 12 Calculation Sketch of Energy
Dissipation Coefficient
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