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Abstract: Steel structures may damage or even collapse during fires and fireflighting. The temperature
field is one of the critical factors affecting the structural response. in this paper, a three-story three-
span steel frame building model was established to investigate the impact of firewater on the tempera-
ture field. The fire extinguishing process was simulated using water spraying in Fire Dynamics Simula-
tor (FDS). The distribution and development law of the temperature field adjacent to the combustion
source and the steel frame plane in different cases were studied in different scenarios, where firefight-

ing intervention occurred during the initial development stage or the stable combustion stage. The char-
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acteristics of temperature variation in the fire-extinguishing span and its adjacent span after firefighting
intervention in different fire stages were comparatively analyzed. The results show that: (1) Numeri-
cal simulation results matched well with the experimental results, proving that it is feasible to obtain
the temperature field by simulating the firefighting process using water spraying in the numerical mod-
el. (2) After firefighting intervention in the initial stage, the temperature in the fire-extinguishing span
decrease rapidly, with a maximum decrease of about 350 “C. After about 20 seconds, the temperature
began to rise slowly. Firewater slowed down the development of fire, reduced the temperature gradi-
ent, lowered the maximum temperature by approximate 350 ‘C adjacent to the frame plane. (3) When
firefighting intervention in the stable combustion stage, there were higher temperature and larger gradi-
ent in the fire field. The maximum temperature decreased by 650 °C in about 60 seconds with a rate of
11 °C per second. The temperature gradient changed greatly after firefighting intervention. (4) Com-
pared to firefighting intervention in the stable combustion stage, firefighting intervention in the initial

stage can significantly reduce the maximum temperature and result in a slower change in the tempera-

ture gradient.

Keywords: fire; firefighting; temperature field; steel frame; FDS simulation
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Fig.7 Arrangement of air temperature measuring points of the B frame on the second floor
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Fig.10 Temperature-time historic curves of measure points in Case 2
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Fig.12 Temperature slices at different time of Case 1
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Fig.13 Temperature slices at different time of Case 2
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