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Seismic Performance of Post-fire RC Columns with Pre-load
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Abstract: In order to study the effects of pre-loads on the seismic performance of post-fire
reinforced concrete (RC) columns. the cyclic loading tests were carried out on three RC columns
after high temperature and two specimens at room temperature, respectively. By comparing and
analyzing the variation of temperature field, hysteresis curve, skeleton curve and failure mode of
specimens under different pre-loads, the effects of different pre-loads and high temperature
cooling process on failure mode, residual deformation, residual bearing capacity, flexural
stiffness and ductility, and energy dissipation capacity of reinforced concrete columns were
emphatically studied. The results show that the effect of pre-load on seismic behavior of
reinforced concrete columns after high temperature is significant, and there is a certain size
effect. When the pre-load is applied, with the increase of the axial compression ratio, the failure
modes of specimens change from bending failure to crushing failure after high temperature. The

pre-load not only affects the temperature field of the column section, but also causes the residual
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compressive deformation of the specimen after high temperature.

The larger the axial

compression ratio is, the larger the residual compression deformation is, the larger the residual

bearing capacity and flexural rigidity are, while the ductility and energy dissipation capacity show

a downward trend. High temperature cooling makes the bearing capacity, flexural rigidity,

ductility and energy dissipation capacity of the specimens degenerate to varying degrees. It is

suggested that the influence of pre-load and size effect should be reasonably considered in damage

assessment and seismic performance study of reinforced concrete columns after fire.

Key words: RC column; high temperature; seismic performance; pre-load; size effect; axial com-

pression ratio
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Parameters of Specimens

gD | fo/MPa | fio/MPa | RN n | 3 KB ¢/min
E-0.3 45,1 49.5 0.3
E-0.6 45,1 49.5 0.6
FE-0 36. 8 40. 2 0.0 90
FE-0. 3 36. 8 40. 2 0.3 90
FE-0. 6 48.0 50.0 0.6 90
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Fig. 4 Locations of Measuring Points (Unit:mm)
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Tab.2 Characteristic Values of Skeleton Curves of Specimens

L= P,/kN A,/mm P./kN | An/mm P./kN A,/mm “ Kie/(kN * m?) | K./(kN+m?)
E-0. 3 78.2 9.2 110.8 22.5 94,1 41,0 4,49 10 396 5296
E-0. 6 102.1 8.4 134.5 18.0 114.3 25.8 3.08 17 304 7758
FE-0 35.0 13.2 48.4 39. 8 41.1 64. 6 4,89 2 069 1410

FE-0.3 57.9 13.5 73.6 27.1 66. 8 45.1 3.34 7 606 2 753
FE-0. 6 58. 8 8.5 90.6 18.2 84.0 20.5 2.42 12 759 5117
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