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[ Abstract] Gas risk assessment of tunnel construction is one of the key issues to ensure the safe construction of tunnels passing
through gas sections. Aiming at the three stages of investigation, design and construction in the process of tunnel construction, the
interpretative structural model was used to reveal the hierarchical key of gas risk influencing factors in the above three stages. The
hierarchical model of risk assessment was established, and the weight calculation method of risk assessment index was defined.
Combined with data collection, literature collation and engineering investigation, the assignment standard of risk assessment index was
proposed based on membership degree theory, and the gas risk assessment method in tunnel construction process was constructed.
Combined with engineering examples, the rationality of the proposed method was verified. The results show that the pregnancy risk
environment in the survey stage is the precondition, and the survey disturbance is the inducing factor. The pregnancy risk environment
in the design stage is the precondition, and the design factor is the inducing factor. In the construction stage, the pregnancy risk
environment is the precondition, the construction disturbance is the inducing factor, and the site management is the root cause. The

risk is revealed in the survey stage, the risk is reduced in the design stage, and the safety is ensured in the construction stage. The
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proposed method is consistent with the on-site disclosure, which verifies the rationality of the proposed method. Through the above

research, it can provide a theoretical basis for the risk determination of the tunnel crossing the gas area, and provide a reference for the

selection of subsequent engineering measures.
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Table 1 Influencing factors of risk in gas tunnel
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Fig. 1  Structure diagram of influencing factors in gas

tunnel investigation stage
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Fig. 2 Risk analysis model of gas tunnel survey stage
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Fig. 3 Structure diagram of influencing factors in gas tunnel design stage
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Fig. 5 Structure diagram of influencing factors in gas tunnel construction stage
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Fig. 6 Risk analysis model of gas tunnel construction stage
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Table 7 Coal seam range and characteristics
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