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Experimental research on seismic behavior of the prefabricated frame
joints with high strength reinforcement and steel fiber concrete

Zhang Jianxin , Ding Chuanlin , Rong Xian . Yang Hongwei
(School of Civil and Transportation Engineering, Hebei University of Technology, Tianjin 300401, P. R. China)

Abstract: In order to study the seismic performance of the prefabricated frame joints with high strength
reinforcement and steel fiber concrete, two precast concrete joints and one cast-in-situ concrete joint were
conducted under low cyclic reversed load test, the failure characteristic, hysteretic behavior and energy
dissipation were analyzed. The results show that the prefabricated beam-column interior joints with high
strength reinforcement and steel fiber concrete, which the H-steel was adopted in joint core area, present
bending failure of beam end, which meets the seismic design principle of “strong column and weak beam”.
The cast-in-situ concrete joint and the joint connected by the steel plate welded end plates occur shear

failure in the joint core zone, while the failure mode of prefabricated joint significantly improves. The use of
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steel fiber in core area and assembly segment can reduce the crack width and propagation, lighten concrete

protection spalling and improve the damage pattern of joints. The ultimate load, hysteretic performance and

energy dissipation capacity in the prefabricated beam-column joints are improved, the stiffness degradation

is retarded and the seismic performance of prefabricated joints are improved.

Keywords: prefabricated frame joints; high strength reinforcement; steel fiber concrete; seismic behavior
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Table 1 Mechanical property of reinforcement and steel
9 737 B B B A% Ja R 5 B / MPa e BR 38 4/ MPa
HRB400(10 mm) 502.55 636.49
600MPa(18 mm) 700. 79 875.90
600MPa(22 mm) 648. 49 821.79
Q235(6 mm) 298. 33 445, 33
Q235(10 mm) 312.00 450. 00
Q235(12 mm) 264. 67 400. 00
Q235(20 mm) 279.33 454. 67
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Table 2 Load and displacement

KOE I R E/KN E RIS /mm MBRATE/KN BRI /mm BERATE/KN WIRALES / mm
iE 1] 178.63 45.15 188.00 47.93 159. 80 88.19
o 1 145.10 30.70 171.05 42.87 145. 39 83.63
iE [f] 206. 64 45.01 239.45 75. 27 203.53 89.77
i i 1 208. 03 35.94 236. 85 67.73 201. 32 73.52
- 1E 1] 213.12 39.08 238. 65 44.52 202. 85 78.89
e B 1 204. 39 33.44 218.00 53.57 185. 30 77.50
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