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Restoring force model of SCFST column braced frame

ZHAQO Bingzhen , CHEN Zhihua s CHEN Xiandong s WU Yapeng . LEIl Zhiyong, LAN Shu
(School of Civil Engineering, Tianjin University, Tianjin 300072,P. R. China)

Abstract: Special-shaped column composed of concrete-filled square steel tubes( the SCFST column)braced
frame has broad prospects of applications in high-rise steel structure residence for the reason that it
represents considerable lateral stiffness, good seismic performance and outstanding architecture effect.
Quasi-static tests were conducted to explore the seismic behavior mechanism, and beams and columns were
destroyed in turn. The hysteretic curves of the structure were diamond-shaped with no pinch phenomenon,
which illustrated that the structure performed well in energy dissipation. The structure had good ductility
and seismic behavior in that the skeleton curve declined slowly. The finite element (FE) numerical
simulation agreed well with the experimental result, verifying the correctness of the FE model. The
restoring force model of the SCFST column-steel beam braced frame took axial compression ratio, the
section of the column and the stiffness of the brace as main research factors. By linear regression analysis,
the trilinear skeleton model was established which showed the hysteretic behavior and stiffness degradation
of the SCFST column braced frame. As seen by from the comparison of the results of the model with those
of the experiment, the skeleton curves of the model and the experiment were nearly the same, both of the
hysteretic curves were in the shape of a parallelogram,and the anastomosis degree was high. In conclusions

the restoring force model is an effective way to simulate the behavior of the frame and it can present the
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load displacement curve of the SCFST column braced frame under low reversed cyclic loading.
Keywords: special-shaped column composed of concrete-filled square steel tubes;braced frame system;force

restoring model;anti-seismic
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Fig. 1 SCFST column diagram
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Table 1 Material properties of steel

FRAL -2 i IR 71/ MPa W R R 71/ MPa BAPERIR /(X 10° N/mm?)
TR 354.6 421.6 1.85
SCHEWE 356.6 421.8 1.86
L3 295.1 447.3 1.82
LI AR 317.1 454.2 1.93
BB (7] 15 1] 3 A 465.4 565.5 1.94
SRS RIAR 298.0 447.2 1.94
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Fig. 7 Comparison of FE analysis results and experimental results of specimen 1
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Fig. 9 Comparison of FE analysis results and experimental results of specimen 3
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Table 2 Parameters of FE models

BT Gt FEBEE LD SCHERLKS / mm
SJ-1 r l—; 0.25 160 4
SJ-2 ; b II—; 0.45 (160X 4
SI-3 = I_I—; 0.65 [J60 X 4
SJ-4 ;T__“ |} II—; 0.85 (160X 4

B B
SI-5 T_‘ l H_T 0.9 [J60X 4
SI-6 0.45 160 4
SJ-7 0.45 (160X 4
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Table 3 Regression equations of skeleton curves
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Fig. 12 Comparison of skeleton curves of restoring force model and FE analysis
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Fig. 19 Comparison of Hysteretic curves of restoring force model and the experiment
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