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Simulation of Diffusion Process of Harmful Gas Produced by
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Abstract: To explore the forced ventilation effect of the harmful gas produced by drill-blast construction, a fi-
nite element model is established to show gas turbulent flow and concentration diffusion in a one ended tunnel,
based on the Yuelongmen tunnel project of Chenglan railway in China. When the wind speed at the exit of the simu-
lated fan is 13. 2 m/s, the diffusion process of the harmful gas produced by blasting at the working face of the tunnel
is simulated. Meanwhile, the temporal and spatial evolution law of CO concentration field for different positions
and excavation modes of the air duct is studied. The results show that CO concentration at the working face decreased
negatively with the ventilation time, and the CO concentration reached the concentration limit within 300~900 s. Com-
paring the layout position of each air duct, the ventilation effect is best when the duct arch is laid, and the CO concentra-
tion within 600 s of ventilation can be reduced to the concentration limit. Comparing the construction methods, the CO
concentration in the 350 s ventilation under the bench method can be reduced to the concentration limit. At the same
time, the tunnel structure can avoid the CO retention phenomenon in the early stage of ventilation.
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Fig. 3 Full-section construction and ventilation
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Fig. 6 CO ventilation diffusion concentration curve at the point A and B of the face after blasting
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Fig. 7 Cloud image of CO ventilation diffusion concentration change after blasting
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