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Internal forces redistribution in plane frame with concrete-filled steel tube

reinforced composite column and reinforced concrete beam in case of fire
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Abstract: In case of fire, expansion deformation may occur in a framed structure with concrete-filled steel
tube reinforced composite column and RC beam, but the framed structure can not implement freely the ex-
panding deformation due to the mutual restriction of the column and reinforced and the redistribution of in-
ternal force occurs in the framed structure, affecting the fire resistance performance of the framed struc-
ture. A finite element model of plane framed structure with concrete-filled steel tube reinforced composite
(CFSTRC) column and RC beam was established and it was validated with relevant test data. The internal
force redistribution of the plane frame structure was analyzed under the load and ISO-834 standard temper-
ature rise and the parametric analysis of the internal force redistribution of the frame under different col-
umn-to-fire load ratio and the beam-to-fire load ratio was also carried out. The investigation result showed
that the internal forces would change greatly at the characteristic section of the framed structure, the col-
umn-to-fire load ratio and the beam-to-fire load ratio would have a significant influence on the internal
forced redistribution of the framed structure, the maximum bending moment at the joint of the frame
would be about 3.8 times of that at normal temperature of beam end in joint in case of fire, so that the de-
sign of the joint of the structure should be strengthened.

Key words: CFSTRC column; framed structure; internal force redistribution; column-to-fire load ratio;

beam-to-fire load ratio
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Fig.1 FE model of frame with steel tube concrete composite

column
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Fig.2 Contrast of calculation result of vertical displacement vs time dependence of frame with CFST

column to that of experiment
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Fig.3 Dependence of internal force vs fired time in mid-span section of framed beam
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Fig.4 Dependence of internal force vs fired time in beam end section
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Fig.5 Dependence of internal force vs fired time in bottom section of framed column
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Fig.11 Dependence curves of axial force vs fired time in
mid-span section of framed beam plate with dif-
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