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Table 1 Basic parameters of specimens

YT S HESH A A Bl X HERpL

s WA/ % £ N i #3 £ N i 7 i 73 FefR BEL mEZI

BCJ-1 0 0.37 4018 ®8@100 4022 208@100 2$8@220 0.39 0.21 1.94

BCJ-2 15 0.37 4®18 ®8@100 422 2¢08@100 26$8@220 0. 39 0.21 1.94

BCJ-3 15 0.15 4918 ®»8@100 422 208@100  248@220 0.39 0.21 1.50

BCJ-4 15 0.59 4018 ®8@100 4022 208@100 2$8@220 0.39 0.21 2.09
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Table 2 Test results of concrete mechanical properties
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38 VR i+ 25.13 37.41

BB iR BE 27.54 38.23
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Table 3 Material properties of reinforcing steel bars
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8 HPB300 375 564 210 Figure 2 Diagram of test loading device
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Figure 4 Destruction process of specimen BCJ-1
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Figure 5 Destruction process of specimen BCJ-2
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Figure 6 Load-displacement hysteresis curve
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Figure 7 Comparison of hysteresis loops in initial

fracture stage
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Figure 8 Hysteresis curve of load-average bond stress of longitudinal bars



78 P IS i 3 S QR )

2022 4

F 4 HPHFHRERNNEXEE
Table 4 Data about the average bond stress of

longitudinal bars

WA R 7,./MPa 7,./MPa T/ Ty
BCJ-1 4.09 4.57 1.12
BCJ-2 4.09 4.44 1.09
BCJ-3 4.09 4.13 1.01
BCJ-4 4.09 4.65 1. 14
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Table 5 Relative bond strength of longitudinal bars

NI Jo/MPa To/fou
BCJ-1 37.41 0.122
BCJ-2 38.23 0.116
BCJ-3 38.23 0. 108
BCJ-4 38.23 0.122
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Experimental Study on the Bonding Performance of Longitudinal Reinforcement in

CRC Beam-column Joints under Cyclic Loads

CHU Liusheng', WANG Qiyuan', WANG Shuaiqi', CHENG Zhangi', WANG Qifan’

(1. School of Civil Engineering, Zhengzhou University, Zhengzhou 450001, China;2. Department of Civil Engineering, Army Lo-
gistics Academy, Chongqing 401331, China)

Abstract: In order to study the longitudinal reinforcement bonding performance of crumb rubber concrete
beam-column joints, four beam-column joints specimens were designed and fabricated, including one full-scale
joint of ordinary concrete and three full-scale joints of rubber concrete. The rubber replacement rate was 15%.
Low cyclic loading tests were carried out on each specimen to obtain the failure modes, load-displacement hys-
teresis curves and bond stress hysteresis curves of longitudinal bars under different materials and axial com-
pression ratios, and the average bond stress of longitudinal bars was analyzed. The results show that under low
cyclic loading, the failure mode of each node specimen is the shear failure of the core area. The average bond
stress increases linearly with load. After entering the yield stage, the average bond stress reaches the peak and
gradually degenerates, resulting in bond slip. At the same concrete strength grade, the bond strength of longi-
tudinal reinforcement in beam-column joints is reduced by 5% by adding rubber. With the increase of axial
compression ratio, the bond stress and relative bond strength of longitudinal reinforcement increase, and the
bonding performance is improved. The bond strength of longitudinal bars at high axial pressure ratio (0.59) is
5% and 13% higher than that at medium (0.37) and low (0. 15) axial pressure ratios, respectively. Under
the rubber replacement rate, the effect of high axial pressure ratio (0.59) on the bond performance of longitu-
dinal reinforcement is greater than that of adding rubber.

Keywords: crumb rubber concrete; joint; longitudinal reinforcement bond stress; low cyclic loading test; axi-

al compression ratio



