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Seismic behavior of circular concrete-filled steel tube columns
with fiber model element

ZHANG Lan FANG Liang WEI Gang

(College of Engineering, Hunan Agricultural University, Changsha 410128, China)

Abstract: Based on the macro-element of fiber model and open source software OpeenSEES, the hysteresis curve of circular
concrete-filled steel tube columns(CFST) between lateral load and displacement under low cyclic static statement are given
with numerical simulation in this paper; it proved that the results predicted by the model were in good agreement with that
obtained from experiments. The influences of parameters including steel ratio  axial compression ratio and material strength
on hysteretic skeleton curve and on seismic behavior of circular concrete-filled steel tube columns were analyzed. The results
showed that increasing steel ratio led to higher bearing capacity and elastic stiffness, increasing axial compression ratio led to
inferior ductility and seismic behavior, and increasing steel strength led to higher bearing capacity except for low strength

concrete whose strength showed no obvious effect on bearing capacity and elastic stifthess distinctly.
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Fig.1 Fiber section division of the column
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Fig.2 Section stress diagram of circular concrete-filled tube columns

Fig.4 Loading and unloading criterion of confined concrete

under compression



672 ( ) http://www.hunau.net/qks 2014 12
2.2 PR N-HEXR ~% 13)
&y
(Bauschinger) 4B BC
[1€] Filippou Menegotto E, 4B BC Or &
Pinto 5 ) 4 C
~(11) [14] 5 2
R C ) C HO® b
O =b€ +—*R VR (9) R
(1+5 )
(12)
* E— gl‘
o (10) @ a s (13)
& — &
ot=2"% 11 ’ 2
p— (11)
alé" (Ur gr) (0-0 80)
R=R, - (12)
a,+¢
i Cclehod) °
y B
A (hob) =
Menegotto—Pinto Menegotto—Pinto R
Bl 5 $MiFEAREEE
Fig.5 Steel hysteresis constitutive model
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Fig.6  Hysteresis curve of column under low cyclic load
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Table 1 Parameter of the tested specimen
/%
t/mm ’ N/KN n £./MPa £,/MPa
1 4-0.3-38.5-235 4 5.6 1000 0.3 385 235
2 6-0.3-38.5-235 6 8.5 1100 0.3 385 235
3 8-0.3-38.5-235 8 11.6 1200 0.3 385 235
4 10-0.3-38.5-235 10 14.8 1300 0.3 385 235
5 6-0.1-38.5-235 6 8.5 360 0.1 38.5 235
6 6-0.5-38.5-235 6 8.5 1 800 0.5 385 235
7 6-0.7-38.5-235 6 8.5 2 500 0.7 385 235
8 6-0.3-26.8-235 6 8.5 910 0.3 26.8 235
9 6-0.3-32.4-235 6 8.5 1 000 0.3 324 235
10 6-0.3-44.5-235 6 8.5 1200 0.3 44.5 235
11 6-0.3-38.5-290 6 8.5 1200 0.3 38.5 290
12 6-0.3-38.5-345 6 8.5 1300 0.3 385 345
13 6-0.3-38.5-400 6 8.5 1400 0.3 385 400
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Fig.8 Hysteresis curve between lateral load and lateral displacement
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Fig.9 Load-displacement curves under different steel ratios
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