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Smoke spread characteristic in immersed tube tunnel fire

XU Pai', JIANG Shu-ping?, ZHOU Jian* , CHEN Da-fei?
(1. School of Civil Engineering and Architecture, Chongqing Jiaotong University, Chongqing 400074, China;
2. China Merchants Chongqing Communications Research & Design Institute Co Ltd, Chongqing 400067, China)

Abstract: This paper analyzed the fire smoke spread in immersed tube tunnel, established smoke move-
ment control equation, and derived the theoretical model for predicting the smoke layer temperature and
velocity decay in the longitudinal direction in tunnel fires. On this basis, taking Hongkong-Zhuhai-Macao
immersed tube tunnel as the research subject, this paper carried out full-scale tunnel fire test, verified the
forecasting model of mean temperature and mean spread speed of smoke layer under the condition of dif-
ferent heat release rate and longitudinal wind. The results show that when the entrainment effect of the
smoke layer on ambient air is ignored, an exponential decay model of the smoke layer temperature and
velocity can be found; meanwhile, the smoke velocity varies with the change of smoke temperature. Fi-
nally, the smoke movement prediction model of Hongkong-Zhuhai-Macao immersed tube tunnel fire is
proposed. 6 tabs, 4 figs, 16 refs.
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Fig. 1 Full-scale immersed experimental tunnel
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Fig. 2 Temperature monitoring section layout
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Fig.3  Thickness of smoke layer
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Tab.2 Measured value of reference position parameter
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40 4.0 39. 83 32.8 4.0 185. 00 0.79 0.002 8
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Tab.3 Theoretical and measured value of prediction position
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Tab.4 Measured value of reference position parameter
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Tab. 6 Decreasing model of smoke temperature
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