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Experimental Research and Finite Element
Analysis on Seismic Behavior of Concrete-filled
Square Steel Tubular Columns

NIE Ruifeng', XU Peizhen?® , YAN Yu?®

(1. State Key Laboratory for Disaster Reduction in Civil Engineering.
Tongji University, Shanghai 200092, China; 2. School of Civil
Engineering, Qingdao Technological University, Qingdao 266033,
China; 3. Zhengzhou Urban Planning Design and Survey Research
Institute, Zhengzhou 450052, China)

Abstract: Six full scaled concrete-filled square steel tubular
(CFSST) columns were tested under low cyclic loading to test
their seismic behavior; and then, numerical simulation was
made by Abaqus, the finite element analysis results agree well
with the experimental results. Results show that CFSST has
good plastic deformation capacity. The energy dissipation
capacity of CFSST increases with the increasing of sectional
steel ratio; the horizontal bearing capacity of CFSST increases
with the increasing of axial compression ratio, while the
rigidity and energy dissipation capacity reduce instead; and
the horizontal bearing capacity, rigidity and energy dissipation
capacity of CFSST decrease with the increase of slenderness
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ratio.

Key words: concrete-filled square steel tubular; anti-seismic
behavior; low cyclic load; plastic deformation capacity;

energy dissipation capacity
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Fig.2 Loading devices of the specimen
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Tab.1 Specimen parameters

F5 Y5 BXtXL/(mm>XmmXmm) n A fy/MPa feu/ MPa @ N/ kN
1 CFTM5C 300X5. 0X1600 0.4 18.47 299.2 35 0. 070 1187
2 CFTM10C 300X10. 0X1600 0.4 18. 47 299.2 35 0. 148 1837
3 CFTL7.5C 300X 7. 5X2000 0.4 23.09 299. 2 35 0. 108 1515
4 CFTM7. 5A 300X 7. 5X1600 0.2 18. 47 299.2 35 0. 108 757
) CFTM?7. 5B 300X 7. 5X1600 0.6 18. 47 299.2 35 0. 108 2 272
6 CFTM?7. 5C 300X 7. 5X1600 0.4 18. 47 299. 2 35 0. 108 1515
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Fig.5 Concrete-filled steel tube column strain

decorated schematic
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Tab.2 Test value ultimate load and yield load
IERLE R WRRfrak Po/kN  JRIR#EK Py /KN HBR{7 Au/mm W BRI A1 Ou JEMROIR Ay/mm  JRIRGIEE A O

CFTM7. 5A 273. 37 195. 3 121. 33 0.075 8 20.8 0.013 0
CFTM?. 5B 305. 97 218.7 74. 60 0. 046 6 17.5 0.010 9
CFTMT. 5C 299. 16 231.2 74.59 0. 046 6 17. 4 0.010 9
CFTMI0C 382. 43 253.0 92. 28 0.057 7 19.2 0.012 0
CFTM5C 230. 54 220.0 68.73 0.043 0 18.9 0.0118
CFTLT. 5C 228. 80 190. 0 83. 60 0.052 3 21.0 0.013 1
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Tab.3 Effective coefficient of viscous-damping and ductility of specimens

RGeS CFTMT. 5A CFTM7. 5B CFTMT. 5C CFTM10C CFTM5C CFTL7. 5C
he 0.384 0. 358 0.376 0. 395 0.331 0.330
p 3.189 1. 256 2. 981 2. 988 2.979 3. 982
HI3R 3 Al A B AR A 5 o, SR RORI BLE /2 DU LK.
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Tab.4 Influence of steel ratio on effective coefficient of viscous-damping and ductility

5 ML1 ML2 ML3
a 0. 066 0.078 0.098
n 0.4 0.4 0.4
A 18. 47 18. 47 18. 47
he 0. 326 0. 345 0. 355
" 3. 051 2. 955 2.770

MIL4 ML5 ML6 ML7
0. 108 0.129 0. 154 0.178
0.4 0.4 0.4 0.4
18. 47 18. 47 18. 47 18. 47
0. 369 0.375 0. 391 0. 397
3. 060 3. 050 3.070 3. 057
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Tab.5 Influence of axial compression ratio on effective coefficient of viscous-damping and ductility

W s = MM1 MM2 MM3 MM4 MM5 MM6 MM?7
a 0. 108 0. 108 0. 108 0. 108 0. 108 0. 108 0. 108
n 0.2 0.3 0.4 0.5 0.6 0.7 0.8
A 18. 47 18.47 18. 47 18. 47 18.47 18. 47 18. 47
he 0.415 0. 380 0. 369 0. 328 0.303 0. 293 0. 283
" 3.216 3. 082 3. 060 2. 988 2. 839 2.979 3.216
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Tab.6 Influence of slenderness ratio on effective coefficient of viscous-damping and ductility
RIS = MN1 MN2 MN3 MN4 MN5 MNG6 MN7
a 0. 108 0. 108 0.108 0.108 0. 108 0. 108 0. 108
n 0.4 0.4 0.4 0.4 0.4 0.4 0.4
10. 39 13. 86 16. 17 18. 47 20. 21 23.09 25.98
he 0. 464 0. 436 0.379 0. 369 0. 346 0. 295 0. 282
/ 2. 804 2.771 3.048 3. 060 2. 882 3. 296 3. 000
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