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Numerical Analysis and Parametric Study of Ventilation Systems
During Blasting Construction in Low-gas Tunnels

WANG Jun
( China Railway 18th Bureaw Group Third Engineering Co., Lid., Zhuozhou, Hebei 072750, China)

Abstract:To explore the ventilation effect and gas migration characteristics in the process of blasting
construction of a low-gas tunnel, based on the Tongjialiang Tunnel Project, the method of field monitoring
and numerical simulation was used to systematically study the airflow organization form and gas
concentration spatial distribution law in the tunnel under the condition of forced ventilation. The results
indicate that the gas concentration in the tunnel decreases rapidly with the increase in the distance from
the tunnel face, then rises slightly, and finally tends to be stable. There are significant differences in gas
concentration at different spatial positions. The left corner area is the highest, followed by the tunnel axis
position, the right corner position, and the lowest concentration is in the central area of the ventilation
pipe. The numerical simulation results indicate that under the condition of forced ventilation, the airflow
structure of the tunnel can be divided into three categories: jet zone, recirculation zone, and vortex zone.
When the ventilation pipe is arranged on the upper right of the tunnel, the low concentration area of gas
is mainly distributed near the air duct, while the high concentration area is concentrated in the left lower
arch waist area far away from the side of the air duct. The diameter of the air duct, the ventilation air
volume, and the distance between the outlet of the air duct and the face of the tunnel all have a
significant impact on the average gas concentration on the face of the tunnel. The degree of influence,
from large to small, is the diameter of the air duct, the ventilation air volume, and the distance between
the outlet of the air duct and the face of the tunnel.
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Fig.2 Variation curve of gas concentration
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Fig.3 Tunnel geometric model and mesh generation
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Fig.4 Validation of the numerical model
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