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Numerical Analysis of Air Ventilation Fraction of Auxiliary Main
Tunnel Construction With Double Inclined Shafts in
Extra Long High Gas Tunnel

SHI Guangbin', LAI Xianjie', HONG Yong', ZHANG Wen', LIU Jiang’
(1. School of Resources Engineering, Xi’an University of Architecture and Technology, Xi’an 710055, China;
2. Guizhou Highway Engineering Group Co., Ltd., Guiyang 550008, China)

Abstract; In order to study the problem in using double inclined shaft to assist the main tunnel ventilation
in extra long high gas tunnel, taking the construction ventilation of Tongzi tunnel gas work area under
construction in Guizhou as the example, the air demand of tunnel roadway construction ventilation is calculated
theoretically and the model of axial flow fan is selected. The change of air flow field and gas migration law in the
tunnel are studied by FLUENT software and field monitoring method. Results show that the maximum gas
concentration in the tunnel is 0.25% , which is reduced by 86%. The average wind speed of return air in the main
tunnel is more than 0.5 m/s, and the wind speed of exhaust duct is more than 0.75 m/s.The gas concentration at
one side of the jet area shows a “rapid decline-gradually stable” trend along the tunnel axis, and the gas
concentration at one side of the reflux area shows a “rapid decline-slowly rise-gradually stable” trend along the
tunnel axis.The gas concentration in the tunnel face shows a trend of “rapid decline-slow rise-gradual stability”
with time. The axial wind speed will fluctuate greatly near the tunnel face, and the gas concentration will reach
the minimum at 2 m away from the tunnel face.
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