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Fig.1 Dimensions of 2-span and 2-storey steel frames
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Fig. 2 Connections between steel beams and reinforced concrete slabs
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Tab. 2 Maximum temperature at different distance from the fired surface of columns

i 18 3Z KT R B8 (mm) Aisf 1] (min) R ECC)
0 32.33 685.97
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70 35 466, 34
FE 1
130 61 323.57
188 65.67 307.17
200 64. 33 310.13
0 32.33 730.82
12 32.67 695.23
70 35 508. 84
FE 2
130 40 355.05
188 64. 33 252.19
200 64. 33 254.16
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Fig. 4b Temperature along steel column 2
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Fig.4a Temperature along steel column 1
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Fig. 5 Temperature distribution along composite beam sections
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Fig. 6 Temperature distribution along RC floor slab sections
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Fig. 7b  Displacement at top of column-1
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Fig. 7a  Displacement at middle of column-1
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Fig. 10  Failure photos of KJA after fire
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Fig. 11 Tllustration of cracks formation of RC floor slab of KJA in the span subjected to fire
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Fig. 14 Temperature distribution along concrete floor slab sections
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Fig. 12 Temperature-time curves of 1st storey furnace
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Fig. 19 TIllustration of cracks formation of RC floor slab of KJB in the span subjected to fire
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Experimental Study on Performance of Z2-storeys and 2-span
Composite Steel Frames Subjected to Single Room Fire

DONG Yu-li', LI Xiao-dong”
(1. Harbin Institute of Technology, Heilongjiang 150090, China; 2. Qingdao Technological University, Shandong 266033, China)

Abstract: Behavior of 2 full scale 2-span and 2-storey composite steel frames subjected to single room
fire is studied with the self developed fire furnace. One type fire condition is that only the beam-
column connections were protected, the other is that the columns and beam-column connections were
both protected. The temperature distributions across the profile of column and steel beam section and
through reinforced concrete slabs are measured. It is found that the steel temperature distributions
outside concrete slab have little difference, but concrete temperature distributions are different from
steel temperature distributions. The steel temperature rises and decreases quickly; concrete
temperatures change much slower than steel temperature in heating and cooling processes. There is a
short plateau in concrete temperature-time curves around 100°C because of the vapouring of water
existed in concrete. The displacements at middle and top of columns are measured. The deformations
and failure of frames are introduced also.

Keywords: composite steel frames; single room fire; temperature-time curves; full scale; 2-span and

Z2-storey



