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Fig. 1 Dimensions and layout of RC columns
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Fig. 2 Layout of thermocouple
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Fig. 3 Loading equipment
for RC columns
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Table 1 Grouping of RC columns

e =105 mm e =35mm
CDO CX0
7D250 7X250
SD250 SX250
7D450 7X450
SD450 SX450
7ZD650 7X650
SD650 SX650
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Fig. 4 Loading modes and

layout of meters
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Table 2 Ultimate loads of RC columns

3

po/kN po/kN

CDo 117 CX0 237
ZD250 107 7X250 207
SD250 89 SX250 197
7450 84 7X450 176
SD450 74 SX450 170
ZD650 59 7X650 119
SD650 54 SX650 113
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Fig. 5 Relationship between temperature and time of RC columns
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Table 3 Largest deflections of RC columns after high temperatures mm
CDO  ZD250  ZD450  ZD650  SD250  SD450  SD6S0  CXO  ZX250  ZX450  ZX650  SX250  SX450  SX650
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Fig. 6 Relationship between load and axial deformation
of RC columns after being subjected to high temperatures
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Mechanical behaviors of RC columns subjected to fire on four sides
under different cooling gypes

YUAN Guang-lin SONG Yong-juan ZHANG Xian-yang ZHANG Yu-ming
School of Architecture & Civil Engineering  China University of Mining and Technology =~ Xuzhou 221008  China

Abstract The mechanical behaviors of RC columns subjected to fire on four sides were studied under different high
temperatures  250°C  450°C  650°C  and cooling methods by air and by water . The effect of the cooling methods
applied after high temperatures on the fire resistance and ultimate bearing capacity of RC columns was analyzed. The test
results indicate that the heating temperature and the cooling methods have a great influence on the ultimate load bearing
capacity of RC columns. With the increase of temperature the ultimate load bearing capacity of RC columns gradually
decreases. Different cooling types all have an influence on the ultimate load bearing capacity of RC columns. The

ultimate load bearing capacity of RC columns cooled by water is lower than that of RC columns cooled by air.

Key words cooling method subjected to fire on four sides RC column





