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Experimental study on seismic behaviors of reinforced self
compacting concrete filled circular steel tube columns

Gong Tianniu'*, Qin Li', Pan Hongke'
(1. School of Civil Engineering and Architecture, Hubei University of Arts and Science., Xiangyang 430072,
Hubei, P. R. China;2. School of Civil Engineering, Wuhan University, Wuhan 430072, P. R. China)

Abstract: The behavior of reinforced self compacting concrete filled circular steel tube (RCFST) columns
under seismic load was investigated by testing 1 concrete filled circular steel tube (CFST) column and 7
RCFST columns which were subjected to a constant axial loading and a cyclic lateral loading. The effects of
the reinforcement ratio, the axial loading level and the steel ratio on the strength, ductility and energy
dissipation of the RCFST columns were studied. The experimental results indicate that the hysteretic
curves of RCFST columns were plump, and they demonstrated good seismic performance. In the following
loading periods, the longitudinal reinforcement of RCFST columns yield, and their strength was efficiently
mobilized. RCFST columns display an obvious increase in the strength, ductility and energy dissipation
with the increase of reinforcement ratio. The effects of the axial loading level and the steel ratio on the
seismic performance of RCFST column were similar to CEST column.
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Fig.1 Specimen details
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Table 1 Parameters of the specimens

RIS t/mm /Y% 0 0, n

S3-0. 30 3.16 0.471 0.014 0. 30
S3D18-0. 15 3.16 2.6 0.471 0.014 0.15
S3D18-0. 30 3.16 2.6 0.471 0.014 0. 30
S3D18-0. 45 3.16 2.6 0.471 0.014 0. 45
S2D18-0. 30 2.10 2.6 0.313 0.014 0. 30
S4D18-0. 30 4. 14 2.6 0.617 0.014 0.30
S3D12-0. 30 3.16 1.2 0.471 0.014 0. 30
S3D22-0. 30 3.16 3.9 0.471 0.014 0. 30
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Table 2 Properties of the steel bar

WA AR/ JEIREEEE/  WRSREE/ P/ R/
mm MPa MPa % GPa
6 340 396 25.0 198
12 385 485 22.9 203
18 378 465 21.9 203
22 365 455 21.5 203
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Table 3 Properties of the steel tube

WA RER  JEIRSREE/ WBRIREE/ R/ SRR/
mm MPa MPa % GPa
2.10 365 458 25.4 208
3.16 356 445 27.3 207
4.14 345 440 23.2 206
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Fig. 2 General view of test setup
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Fig.5 Typical failure mode of specimens
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Table 4 Test results of the specimens

2Ws.5/
WIS Puw /KN A /% A/ % pa
(kN * m)

212.89 0.62 3.99 5.79

S3-0. 30 (210. 36 (0.63 (3.51 (5.57 34.68
—215.42) —0.61) —3.67) 6.02)
211.63 0. 60 3. 86 6.43

S3D18-0. 15 (214.58 (0.62 (3.91 (6.31 35. 34
—208.68) —0.58) —3.81) 6.57)
235.43 0.58 3.62 6.24

S3D18-0. 30 (239.32 (0.61 (3.65 (5.98 38. 86
—231.54) —0.55) —3.59) 6.53)
240.71 0.55 3.34 6.07

S3D18-0. 45 (238.62 (0. 54 (3.30 (6.11 36. 87
—242.80) —0.56) —3.38) 6.04)
196. 56 0.59 3.24 5.49

S2D18-0. 30 (193. 65 (0.58 (3.22 (5.55 28.96
—199.47) —0.61) —3.26) 5.34)
268. 24 0. 60 3.89 6.48

S4D18-0. 30 (265. 38 (0.59 (3.82 (6. 47 42.48
—271.10) —0.61) —3.96) 6.49)
225.18 0.61 3.74 6.13

S3D12-0. 30 (220. 64 (0. 60 (3.70 (6.17 36. 56
—229.72) —0.62) —3.78) 6.09)
245. 44 0.62 3.92 6.32

S3D22-0. 30 (240.09 (0. 61 (3.90 (6. 39 40. 27

—250.79) —0.63) —3.94) 6.25)
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Fig. 8 Ductility degradation curves of specimens



% 4

ZaF . F . RAHRME A FLRELEREREREARL 165

2y R A o 1l P 4 M ) AR Ak R S N 3 s
WIS 2R 4 Yo st o 4 Hoh 2 B0 [, AS [9) il L
T AR LW B T AR R . E TR B R A
RTIRBE A 0 9 P A8 6, S OO 4 R R R a1
ST I A A B A T A7 23 R A R N B R
{EAE N 35 0 R T BRI 5 3 B 25 SO R
3.5 EHFAHEK

ME 7 7T LLE R MRS A F] 1. 50 A&
A 7KV o7 R B b5 AR B JS 2 8 T B, ik TR
2 7 1B Ak F B Wi A AR R A I A A v i A
IRIEFRIE 7R BT IR R A o, 2 XN

aj = P;/P, )

K : o R RAE IR XS R W 7 3 1R 1L R 8 P
R G ORAE WAL AL X I ) 7K 3 T s Py oA gkt
T 25 AN WA A5 R 2T S5 KA B 14 i A B 7K P
R,

& 9 J st S3D18-0. 30 &K # 11 1B 1k &
MR R Ze , BARW Loyl 3 BB

1.0
08
® 06
W& 04
2 2
=)
0.0
R ool 05 10 15 20 25 30 35 40 45
8 ol PR %1%
06l \
N, I
-1.0 — I~

B9 smEKHRENBUME

Fig. 9 Strength degredation curves of specimens
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