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Abstract:There are two main kinds of approach to simulate the dynamic behavior of the concrete filled steel tubular (CFST) frame
structures i.e. three dimension finite element method and fiber model based on nonlinear fiber beam-column. The three dimension
finite element method is limited to be used because of it’s computational efficiency and convergence. In order to study the seismic
performance of the CFST frame structures the nonlinear fiber beam—column element based on the OpenSees platform is used in this
paper. A typical frame structure model with circular CFST columns which is performed shaking table test by the other researcher is used
to verify and simulate under different earthquake waves. The numerical results are match well with the tested results in general. It
shows that the nonlinear fiber beam—column model can simulate the dynamic behavior of the CFST frame rationally and logically.

Keywords:nonlinear fiber beam-column model; concrete filled steel tube (CFST) ; frame structure; dynamic behavior; dynamic time

history analyses

E-mail : wangwd @ lut. ¢n

1/3 ;
20100729 3 9
(0904ZTB147)

Earthquake Resistant Engineering and Retrofitting Vol. 33 No.2 2011



10 - 2011 4

- ; Tsai :
43 3 3 €)) 0.35m
; Herrera 6 4 4 0.60m 0.60m N
- 0.6 1(a). 1(b). 1(c) o
. ’ 2)

; ’ 8 56kg
; Han " 760kg . ®68mm X 3mm
30 - H40mm x45mm x 2. 5mm X 3mm o
o 20mm o
23.28MPa
. 38. 65MPa 286. 55MPa
285.36MPa
! " ANSYS 288. 48 MPa.

> 2.88m

2.53m

15 2.18m

- 1.83m

; 1.48m

1.13m

18 0.78m

0.43m

° 0.08m

OpenSees

oo
@ @ ® @ ®
OpenSees (a) AEZR G5 37 THI
19

OpenSees 4

20

OpenSees

o OpenSees

’F 600
® ® ® R

(b) {ESREE 1P B (c) R 7~ 5 B

1

Fig.1 Parameters of the model

8 - 1/10
1/10 o 9

Earthquake Resistant Engineering and Retrofitting April 2011



33 2

OpenSees

(Nonlinear Beam Column Element)

2(a) 2(b)
é 0.05.
|— —
LMW
(a) P (b) B4R B R4

2
Fig.2 Fiber sections of steel beam and

concrete-filled steel tubular column
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Fig.3 Stress-strain relationship of concrete
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Fig.4 Stress-strain relationship of steel
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Table 1 The input peak ground acceleration(PGA) (g)
El-centro
1 0. 267
2 0.287
3 0. 500
4 0.501
5 0.712
6 0.719
7 0. 960
8 0. 960
El-centro
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Fig.5 The two earthquake waves
(PGA =0.96g)
8 Fig. 6 Peak displacement time history
. under different waves(PGA =0.96g)
3 8 PGA 0. 964
2 o
0.96¢
El-centro El-centro o
6(a)~(b) ° El-centro 6. 12mm
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Table 2 Comparison of natural vibration
frequency between numerical and test .
(Hz) | (Hz) | (H2) | (Hz) | (Ho) 9 .
9.51 10.91 17.75 | 37.10 38.26 3
3 o
9.61 10.94 | 18.34 | 31.88 35.53
El-centro
1. 0lmm
1. 1lmm 0
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