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Construction reliability analysis of underground tunnel
based on safety factor method

WU Bo'?, WU Bingbing'
(1. School of Civil and Architectural Engineering, East China University of Technology, Nanchang 330013, China;
2. College of Civil Engineering and Architecture, Guangxi University, Nanning 530004, China)

Abstract: Underground excavation of entrance and exit passages in subway stations is very risky. In order to
ensure the safe construction of such projects and quantitatively evaluate the construction reliability, based on
the tunnel excavation project of Nanchang Metro Line 3, ABAQUS software was adopted to establish three-di-
mensional numerical analysis models to simulate the construction of the up-down step method and the construc-
tion of CRD method respectively. Numerical results show that CRD method can meet the requirements of safe
construction and effective control of subsidence. The safety factor under the effect of no risk factors and the
most unfavorable combination of risk factors was calculated by the finite element strength reduction method,
and the reliability of tunnel excavation construction was calculated by the point estimation method. Results
show that the failure probability of tunnel excavation without risk factors is only 0.17% , and the failure proba-
bility of tunnel excavation under extreme rainfall weather reaches 99.7%. The strength of overlying soil is re-
duced due to heavy rainfall, so reinforcement measures must be taken at this time, or the safety of construction

and settlement control of the passage will most likely fail to meet the requirements. Great importance should be
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attached to monitoring and measurement work during tunnel excavation construction. Under the action of risk

factors, rocks surrounding the tunnel shows significant displacement changes of characteristic points, which is

a gradual process. Timely analysis of monitoring data and adopting corresponding technical measures can avoid

the occurrence of construction safety risks.

Keywords: subway; tunnel; strength reduction method; construction reliability ; monitoring data
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of underground tunnel ( unit: m)
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Fig.6 Settlement cloud map of CRD method ( unit: m)
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