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[Abstract] During drill—and—blast excavation, the tunnel face frequently releases a mixture of hazardous gases.
These g—ases not only pose severe health and safety risks to workers, but they also deteriorate the air quality
inside the tunnel and, under certain conditions, may trigger explosions. To explore the synergistic diffusion
process of major harmful gases su—ch as CO, CH.,, and H.S generated, An operational railway tunnel was taken
as the research object to establish a compo—nent transport equation model for research. The results indicate that
the concentrations of CO, CH, and H.S all exhibit pr—onouncedly accelerated diffusion within the upper and
lower regions of the tunnel, while in the medial region the diffuse—on markedly attenuated. The movement of
harmful gases is affected by vortices and gradually spreads towards the top of the tunnel. The greater the wind
speed, the more obvious the effect. The research in this paper can provide theoretical su—pport for the diffusion

and migration laws of harmful gases in tunnels.
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