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Experimental analysis on seismic behavior of steel fiber concrete
beam-column exterior joints with HRB600 reinforcement bars

Zhang Jianxin , Zhang Biao s Ding Chuanlin

(School of Civil and Transportation Engineering, Hebei University of Technology, Tianjin 300401, P. R. China)

Abstract: In order to reduce the bond degradation of beam reinforcement bars in beam-column exterior
joints with HRB600 reinforcement bars, the beam-column exterior joints with overall or local steel fiber
concrete were designed. The low-cycle loading tests were carried out on two ordinary concrete beam-column
exterior joint with HRB600/HRB400 reinforcement bars, and two steel fiber concrete beam-column
exterior joints with overall or local steel fiber concrete and HRB600 reinforcement bars. The failure modes,
hysteresis curves, energy dissipation, ductility, shear deformation in the core zone and bond degradation of
beam reinforcement bars were analyzed. The research results showed that the joints with HRB600
reinforcement bars exhibited higher bearing capacity, energy dissipation capacity and ductility under low-

cycle loading, but the bond degradation between HRB600 reinforcement bar and ordinary concrete degraded
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too quickly. The exterior joint reinforced by overall or local steel fiber concrete exhibited slower bond

degradation of HRB600 beam reinforcement bars, slighter failure mode, smaller shear deformation in the

joint core area, and larger energy dissipation capacity. The beam-column exterior joint with overall steel

fiber concrete had higher ductility and energy dissipation capacity compared with the beam-column exterior

joint with local steel fiber concrete, and the bond degradation of HRB600 beam bars was slower.

Keywords: exterior beam-column joint; HRB600 reinforcement bars; steel fiber concrete; seismic behavior
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Table 1 Parameters of specimens
WL R ENIE SR i 775 3R 3 A 2R TRBE+ R Vi/kN B HhUE
BJ1 HRB600 HRB400 o 5E R E 822 0. 244 0.15
BJ2 HRB400 HRB400 W3 TR M 732 0.217 0.15
BJ3 HRB600 HRB400 R 7 i TR 1 822 0. 244 0.15
BJ4 HRB600 HRB400 JR) B 2T 4 TR E + 705 0. 209 0.15
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Fig. 1 Details of specimen reinforcement
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Table 2 Measured average mechanical properties

of reinforcement bars

L B/ JERE % B PP i

9 757 45 G
mm J¥ /MPa J& /MPa i /GPa /%
HRB600 18 615.47 785. 04 212 15.17
HRB600 25 619.76 784.03 223 16.23
HRB400 10 467.08 662. 42 218 17.91
HRB400 18 471. 81 623.18 226 17.52
HRB400 25 507.68 645. 82 219 17.52

A SR FH 228 S o 28 I 886 AN PR 2 . g
3 g 158 o) T TOUSE I A T80 505 kN 2 77 28 LA ASE 40
By 0 IR 2 A8 S R TR T T % S it A
T3 ERAEE 10 iR 205 7 B i s 5% B
TEER 3 U, B2 T v 47 80T P ) Bl BR A7 201 856
i A E AR BIR

L]

B2 WAemEHxE
Fig.2 Test loading device
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Fig. 4 Load-displacement hysteresis curve
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Fig.5 Stiffness degradation curve
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Fig. 6 Cumulative energy dissipation curve
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Table 3 Load and displacement of specimens

MfE o mEgr e RN ERAT /KN RRATER /KN AR E/KN FRME/mm BRI/ mm IR/ mm

EfA 92. 45 170.76 246.19 209. 26 7.99 21.46 85.11
o 1wl 63.33 189.11 238.06 202. 35 6.81 27.93 85. 24

1E 1 90. 08 156. 29 217.07 184. 22 3.89 14.95 59.24
e I 1] 83.98 187. 46 225. 87 191. 99 11.72 33.30 89. 64

iE 1a] 87.71 176. 58 243. 14 203. 79 7.19 22. 87 90. 41
o S 11 62. 31 171. 23 237.73 202.07 8.59 24.67 90. 34

1E 1] 85. 34 134.93 187.61 159. 47 7.89 19.63 78.17
e BT 82.29 161. 00 206. 23 175. 30 10. 59 25.58 76. 29
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Fig.7 Ductility factor of specimens
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Fig. 8 Shear-rotational hysteresis curve
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Fig.9 Beam reinforcement bond degradation curve
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