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Abstract ; The fire resistance limitation of reinforced recycled concrete columns confined by square
steel tubes under three-side-fire has been studied by finite element software ABAQUS. A finite
element model of reinforced recycled concrete columns confined by square steel tubes, which three-
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surfaces exposed to ISO-834 standard fire has been established. Based on the verified model
through the selection of reasonable material properties and boundary conditions, the effects of the
replacement rate ,load ratio, concrete strength,slenderness ratio, steel ratio and other parameters on
the fire resistance limitation of the component is analyzed. The results show that the load ratio is
the major factor that affect the fire resistance which decreases with the increasing load ratio; The
fire resistance limitation of the component increases with steel ratio increasing in a certain range,
for example , when the load ratio equals to 0. 6, the steel ratio increased from 5. 55% to 7. 02% ,the
fire resistance increased 14.77% , while the steel ratio up to 8.51% , the fire resistance just
increased 3. 09% ;however, the effect of load eccentricity is complex,as the load ratio below 0. 5,
the influence of load eccentricity based on the deflection direction of the column under fire. The
fire resistance of such kind column is increased by appropriately reducing load ratio and increasing
steel ratio.

Key words ; square steel tube restraint reinforced concrete column;recycled concrete ; three-surface

fire ; fire resistance
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Fig.1 Temperature field cloud diagram of recycled concrete cross section
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Fig. 2 Schematic diagram of cross-section measurement point
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Fig.3 Heating curve of measurement point
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Fig. 4 Schematic diagram of load eccentricity
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Fig. 6 Lateral deformation of specimen under whole

loading process
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