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Anti-seismic test on concrete-filled square steel tube column
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Abstract; To study the anti-seismic performance of the concrete-filled square steel tube columns
(CFSSTCs), a quasi-static test under the low-frequency cyclic load was designed and carried out. The
bearing capacity, the deformability, the rigidity decay, the energy dissipation ability and the failure
pattern of the CFFSSTCs under the lateral seismic load were investigated. The displacement ductility
of the CFSSTC specimens were analyzed, the effects of the steel ratio, the slenderness ratio, and the
axial compression ratio on the ductility of the CFSSTCs were studied. The results show that the most
remarkable factor is the slenderness ratio, the axial compression ratio takes second place and the steel
ratio is third. The test data provide a reference for the anti-seismic design of the CFSSTCs.
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Fig. 1 Sketch map of specimen fabrication
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Table 1 Material properties of steel
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WHRJERE /mm fy/MPa  f./MPa 8/ % E./MPa
4 265. 00 352. 92 23.05  2.01X10°
6 317. 60 437.96 24.19  2.03X10°
10 242. 20 390. 00 25.86  1.99X10°
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Table 2 Parameters of specimens

i BXtXL/mm f,/MPa f/MPa  «  N/kN

S4L 250X 4 X530 265.00 27.47  0.067 501
S-6M 250X 6X530 317.60 27.47  0.103 1162
S-10H 250X 10X530  242.20 27.47  0.181 2000
M-6L 250X6X1270  317.60 27.47  0.103 581
M-10M 250X 10X1270 242.20 27.47 0.181 1474
M-4H 250X4X1270  265.00 27.47  0.067 1353
T-10L 250X 10X1520 242.20 27.47  0.181 737
T-4M 250X 4X1520  265.00 27.47  0.067 1002
T-6H 250X 61520  317.60 27.47 0.103 1569
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Fig. 2 Arrangement of strain gauges and

displacement transducer
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Fig. 4 Loading system
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Fig. 5 Typical failure pattern of specimens
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Table 3 Main test data

i Py/kN P./kN A,/mm A./mm "
S-4L 242.0 434.0 3.38 23.76 7.03
S-6M 269.0 556.0 2.98 31.63 11.70
S-10H 394.0 773.0 1. 89 32.40 17.14
M-61. 110.0 223.0 8.21 67.81 8. 26
M-10M 164.0 324.0 11. 46 58.16 5.09
M-4H 64.0 160. 0 3.16 27.48 7.84
T-10L 128.0 249.0 13.21 67.81 5. 96
T-4M 80.0 141. 0 8.50 56. 98 6. 50
T-6H 81.0 195.0 7.18 52.57 7.32
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Fig.8 Curves of rigidity degeneration
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Table 4 Orthogonal analysis of displacement ductility

coefficients

it A a n "
S-4L 7.34 0.067 0.20(0.15) 7.03
S-6M 7.34 0.103 0.40€0.30) 11.7
S-10H 7.34 0. 181 0.54(0. 40) 17. 14
M-6L 17.6 0.103 0.20€0.17) 8. 26
M-10M 17.6 0. 181 0.40(0.33) 5.09
M-4H 17.6 0.067 0.54(0.45) 7.84
T-10L 21.06 0.181 0.2000.17) 5.96
T-4M 21.06 0.067 0.40(0. 35) 6. 50
T-6H 21.06 0.103 0.54(0.47) 7.32
Ty 35. 87 21.37 21.25
T 21.19 27.28 23.29
T; 19.78 28.19 32.23
m 11. 96 7.12 7.08
me 7.06 9.16 7.76
ms 6. 60 9.39 10. 74
R 5.36 2.27 2.98
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Fig. 9 Relationship of displacement ductility coefficients

and three influencing factors
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