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Analysis of gas strata characteristics in Zhaotong area
based on No.3 gas tunnel in Qiaojia, Yunnan province

Quan Qian

Yunnan Province 143 Coalfield Geological Exploration Team, Qujing, Yunnan, 655000, China

Abstract

Gas hazards in high-speed tunnels originate from combustible gases trapped in geological formations, posing multidimensional
risks to tunnel engineering. Gas leaks may trigger explosions or fires, with the instantaneous release of massive energy capable
of destroying tunnel structures, damaging equipment, and directly endangering lives during construction and operation. High-
concentration gas can also cause personnel poisoning and suffocation, leading to mass casualty incidents. Moreover, gas exposure
necessitates strict monitoring, ventilation, and explosion-proof measures during construction, significantly delaying project timelines
and increasing costs. Long-term gas erosion may weaken tunnel lining stability and reduce structural durability, creating persistent
safety risks for high-speed tunnels. Therefore, effective gas hazard prevention is crucial for ensuring the safety of high-speed tunnel
construction and operation. This study examines gas-bearing strata characteristics in tunnel areas using the Qiaojia County Tunnel in
Zhaotong, Yunnan Province as a case study, providing reference for similar projects.
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