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[ABSTRACT] During the excavation process of the tunnel, the safety risks of the entire tunnel construction can be eva-
luated by identifying and evaluating the risk factors in the blasting engineering of the tunnel face. Taking Wanshoushan
Tunnel on the Shizhu-Qianjiang Expressway as the research object, from the perspective of affecting tunnel blasting safety,
four first-level indicators and 14 second-level indicators were determined. Then, the model matrix and fuzzy complementa-
rity matrix were established using the coupling theory of fuzzy hierarchy and improved grey correlation degree, and the
weights of each factor and matrix eigenvectors were determined. Finally, the fuzzy multi-level method was used to evaluate
the risk of tunnel blasting construction, and the classification of each risk was also determined. The results show that the
weights of each factor, from highest to lowest, are tunnel face blasting, blasting management, geological conditions, and
blasting design. The comprehensive risk level of tunnel blasting is high risk. Among the first level indicators, geological
conditions are at high risk, tunnel face blasting is at extremely high risk, and blasting management and design are at me-
dium risk. Based on risk types and risk assessment results, graded control measures and Beidou integrated monitoring sys-
tem schemes can be developed to understand tunnel deformation in real-time, implement risk graded control, and provide
security for dynamic construction of tunnel excavation.
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Fig. 1  Flow chart of risk assessment of tunnel blasting
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Tab.2 Fuzzy complementary judgment matrix 4,

of first-level indicators
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second-level indicators of tunnel face blasting
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Fig.2 Displacement curves of measuring points during

excavation and construction of the tunnel
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