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Experiment research on seismic performance of column
reinforced with HRB60OE bars

Rong Xian'®"'*, Du Jin'®, Chen Chenxi®. Chang Weifeng® . Zhang Jianxin'®:'"
(1. a. School of Civil Engineering and Transportation;b. Hebei Civil Engineering Technology Research Center,
Hebei University of Technology, Tianjin 300401, P. R. China;2. Hebei Qugang Expressway
Development Co. Ltd. , Dingzhou 073000, Hebei, P. R. China)

Abstract; HRB600E bar is a new type of high-strength reinforcing bar. For improving the seismic
performance of rectangular columns and popularizing the HRB60OE bar, the reversed cyclic loading test for
different coaxial compression ratio, reinforcement strength and longitudinal reinforcement ratio is firstly
carried out for the six high strength reinforced concrete columns with HRB60OE bars. Then, the hysteric
curve, skeleton curve and longitudinal reinforcement strain curve of specimen under low cyclic reversed
loading were obtained. Finally, the failure characteristics, hysteresis characteristics, skeleton curves and
stiffness degradation of high strength reinforced concrete columns are analyzed. The results showed that
the failure characteristics of the high strength reinforced concrete columns with HRB600OE are similar to the

common reinforced concrete columns. Reducing the axial compression ratio or increasing the reinforcement
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strength can improve the hysteresis characteristics of high strength reinforced concrete columns with

HRB600E bars. Besides, the seismic performance of the specimen can be improved by reducing stiffness

degradation. The mechanical behavior of the high strength reinforced concrete columns is better when used

with high strength concrete.

Keywords: high-strength reinforing bars; frame column; axial compression ratio; longitudinal reinforcement

ratio; seismic performance
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Table 1 Design parameters of specimens
%i s A %%M - Mﬁ WA /KN R
BeE R/ % BCE FAE
C-F1 8E16 1.79 E8@90 0.172 300 0.121
C-F2 8E16 1.79 E8@90 0.172 500 0.202
C-F3 8E16 1.79 E8@90 0.172 700 0. 281
C-M1 816 1.79 8@90 0.124 500 0.202
C-M2 816 1.79 8@90 0.150 500 0.202
C-Z]  8E20 2.79 E8@90 0.172 500 0.202
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Fig. 1 Details of specimen
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Table 2 Properties of reinforcing bars

A LA it M55 2/ MPa % FRER B /MPa i 36/ 4
HRB600E(8 mm) 634. 50 782.51 25.83
HRB600E(16 mm) 661.12 817.92 20. 42
HRB600E(20 mm) 678. 07 845.17 19. 67
HRB500(8 mm) 456. 61 632.98 28.33
HRB500(16 mm) 537.35 713.09 25. 42
HRB400(8 mm) 488.85 519.57 17.50
HRB400(16 mm) 456.73 634. 26 27.92
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Fig.2 Loading equipment and loading system
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Fig. 3 Failure characteristic of specimen
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Fig. 4 Hysteretic loops of specimens
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Table 3 Bearing capacity, displacement and ductility factor

i ik Job IRIR 75 W IR 25 WK A 137 7% 3
5 In] fif 4 /kN fi#% /mm faf % /kN f#% /mm i % /kN {8 /mm EX4
1E i 137.71 11. 21 164. 64 21.55 139. 94 63. 86 5. 70
C-F1 i Ji1) 146.73 13.56 173.57 26.08 147.53 47.51 3.50
1y 142. 22 12.39 169. 11 23. 82 143. 74 55. 69 4. 60
1E Ji) 171. 66 10. 98 197. 86 26.13 168. 18 46. 77 4.26
C-F2 1 fia) 164. 40 14.15 196. 07 23.26 166. 66 42.97 3. 04
1 168. 03 12.57 196. 97 24.70 167. 42 44. 87 3. 65
1E 1 177.09 11. 96 210. 71 22. 84 179.11 40. 83 3. 41
C-F3 1 fi) 183.15 9.96 230. 91 19. 47 196. 27 37.94 3.81
S 180. 12 10. 96 220. 81 21.16 187. 69 39. 39 3.61
1E [ 112.05 10. 18 132.50 33.99 112. 63 49. 84 4. 90
C-M1  fagm 128. 98 11.78 152. 86 33. 80 129.93 46,11 3.91
-1 120. 52 10. 98 142. 68 33.90 121. 28 47.98 4.41
1E [ 160. 81 11.17 193.57 24,77 164. 53 38. 40 3. 44
C-M2  fagm 134. 68 11.68 157. 50 30. 28 133. 88 46. 30 3. 96
T 147.75 11.43 175. 54 27.53 149. 21 42.35 3.70
1E [ 203. 83 18.77 247. 14 34,16 210. 07 52.43 2.79
C-Z) i1 221. 54 13.63 263.93 26. 71 224. 34 45.51 3.34
T 212. 69 16. 20 255. 54 30. 44 217. 21 48.97 3.07
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Fig.5 Skeleton curves of the specimens
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