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Experimental analysis of seismic behavior of 600 MPa RC T-shaped columns

Rong Xian, Duan Weiwei, Wang Hao
(School of Civil and Transportation Engineering, Hebei University of Technology, Tianjin 300401, P. R. China)

Abstract: 600 MPa steel bar was a new type of high-strength reinforcing bar. Seven T-shaped column
specimens varying in stirrup ratios, axial compression ratios and steel strength were tested under low cyclic
loading to investigate the feasibility of using this type of reinforcement in specially shaped column.
Behaviors in bearing capacity, displacement, hysteretic behavior, skeleton characteristic, rigidity
degradation and energy dissipation were investigated to analysis the seismic performance of columns. The
results showed that 600 MPa RC T-shaped columns had favorable deformation capacity and bearing
capacity. Improving stirrup ratios could effectively improve the seismic performance. With the increase of
axial compression ratios, the bearing capacity of columns was bigger, but the deformation capacity
deteriorated. With the improvement of the strength of steel, bearing capacity, deformation capacity
significantly increased.
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Table 1 Design parameters of specimens

N R YA i 3 WA EFAEME R L
CT1 10E16 E8@60 0.304 0.24
CT2 10E16 E8@90 0.203 0.24
CT3 10E16 E8@120 0.152 0.24
CT4 10E16 E8@90 0.203 0.19
CT5 10E16 E8@90 0.203 0.29
CTé6 10E16 E8@90 0.203 0.34
CT7 10D16 D8@90 0.135 0.24
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Table 2 Properties of reinforcing bars

A LS Jii T2 58 )& / MPa 1 BR 3 [ / MPa
600 MPa(8 mm) 626
600 MPa(16 mm) 640 817
HRB500(8 mm) 520 800
HRB500(16 mm) 586 743
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Fig. 1 Details of specimen/mm
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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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Table 3 Test results of specimens

Jit Al bR Wk
W
/LN i /mm (A /rad /KN 08/ mm (LSS /rad  fFE/KN fES/mm fEE A/ rad
1E ] 125.01 15.78 0.015 151. 68 37.65 0.036 128.93 48.9 0.047
CT1 S 1] 161. 71 9.15 0.009 198. 38 25.49 0.024 168. 63 28.11 0.027
-1y 143. 36 12. 47 0.012 175.03 31.57 0.030 148.78 38.51 0. 037
1E 1] 176. 09 13. 34 0.013 207.16 38.39 0.037 176. 09 45.54 0. 043
CT2 J 1) 148.11 11.27 0.011 178. 37 24.1 0.023 151. 61 29.33 0.028
-1y 162.1 12.31 0.012 192.77 31.24 0.030 163. 85 37.44 0.036
1E [ 145.51 13.2 0.013 164. 32 37.15 0. 035 139. 68 44.51 0.042
CT3 JIn] 181.01 13.67 0.013 212.08 21.72 0.021 180. 26 25.18 0.024
-1y 163. 26 13. 44 0.013 188. 2 29. 44 0.028 159. 97 34. 85 0.033
1E 135.19 15. 34 0.015 161.16 40 0.038 136. 99 53.13 0.051
CT4 J 1 172.05 10. 82 0.010 208.57 26. 31 0.025 177.28 27. 41 0.026
-1 153.62 13.08 0.012 184. 86 33.15 0.032 157.13 40. 27 0.038
E 151.97 17. 88 0.017 182.93 36. 94 0.035 155. 49 44.53 0.042
CT5 J 1] 163.3 6.4 0.006 204. 35 19.29 0.018 173.7 22.32 0.021
-1 157. 64 12.14 0.012 193. 64 28.11 0.027 164.6 33.43 0.032
1E [ 191.92 19. 37 0.018 226.12 38.95 0.037 192.2 42.98 0.041
CT6 S 1] 170.73 6.82 0. 006 211.73 23.01 0.022 179.97 23.44 0.022
-1 181. 33 13.1 0.012 218.92 30.98 0.030 186. 08 33.21 0.032
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W /KN fiE/mm M /rad i3 /kN B/ mm S /rad  fmiEE/kN fiF%/mm (LEE S/ rad
1F [ 140.1 15.99 0.015 162. 57 45. 26 0.043 138.18 45,26 0.043
CT7 JZ [A] 156. 6 7.66 0. 007 186. 45 16.51 0.016 158. 48 26.67 0.025
-1 148. 35 11.83 0.011 174,51 30. 89 0.029 148. 33 35.97 0.034
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Table 4 Test and calculative results of bearing capacity

T 1
oy — -
N R Rl i e e el
i H i
CT1 236. 66 178.91 0.76 217.38 220.62 1.01
CT2 236.66  239.52 1.01 217.38  200. 86 0.92
CT3 236. 66 193.18 0.82 217.38 233.60 1.07
CT4 201. 44 187. 41 0.93 206.09  230.45 1.12
CT5 270.18 217.03 0. 80 223.94  226.51 1.01
CTé6 301.52 275.76 0.91 225.77 241.83 1.07
CT7 208. 62 190. 89 0.92 208.73 201. 23 0. 96
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Fig. 4 Hysteretic loops of specimens
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Fig. 5 Skeleton curves of the specimens
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