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Abstract; In order to effectively prevent and control the key safety risks in subway shield tunneling
construction and accurately judge which risk coupling scenarios were significant ones leading to accidents,
an improved N-K model was proposed to study the coupling effect of safety risks in subway shield
tunneling. The key safety risks of subway shield tunneling were identified by comprehensively using
literature research, accident case analysis and expert interview. Based on the N-K model, a new coupling
analysis model of subway shield tunneling safety risk was proposed, and the applicability of the model was

verified by a safety accident case. The results show that the list of key safety risk factors of subway shield
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tunneling is obtained, including 4 first-level risk factors (i. e., personnel-type, equipment-type,

environment-type and management-type safety risks) and 21 second-level risk factors. The safety risk

value of subway shield tunneling construction increases with the increase of coupling factors. Safety risk

coupling values with four factors are the highest, followed by the coupling values of three factors, and

safety risk coupling values with two factors are the lowest. Coupling scenarios with workers” low safety

awareness and machine failure participating are more susceptible to safety accidents.
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risk coupling
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Tab.1 Safety risk factors based on literature research and accident cases
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Tab.2 Key safety risk factors of subway shield

tunneling after expert assessment
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Fig.1 Coupling process of safety risk in subway shield tunneling construction
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Tab.4 Probability of single, double and multi-factor coupling risk
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