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Security Risk Evaluation for Super Long Tunnel Construction Based
on Uncertainty Measurement Theory

LIU Dunwen, PENG Huaide
School of Resources and Safety Engineering, Central South University, Changsha 410083, China

Abstract For various uncertainty problems in the super long tunnel construction risk evaluation, a new risk evaluation method based on
the uncertainty measurement theory is proposed. Fifteen uncertainty measurement function evaluation indexes (e.g. the supporting
measures) are chosen according to the characteristics and the causes of the safety accidents in the super long tunnel, and an uncertainty
measurement evaluation model based on the uncertainty measurement theory is proposed for predicting the construction risk of the super
long tunnel. The weight of each index is calculated by using the information entropy, and the risk grade is predicted in accordance with
the confidence identify rules. A new super long railway tunnel is taken as an example, the comprehensive risk rating of the super long
tunnel is predicated successfully and its risk level is shown to be the grade II. The risk evaluation for the super long tunnel construction
not only includes the risk grade of the super long tunnel construction period but also reflects the dangerous sources during the super long
tunnel construction.
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Fig. 1 Risk index system of super long tunnel construction
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Table 1 Criterion table of super long tunnel construction
risk judgment grades
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Table 2 Statistics of super long tunnel construction
risk indicators
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Fig. 2 Uncertainty measurement function of the tunnel

passing through the faults and goafs, the level of pressure
caused by the project deadline, the supporting measures,
and the methods of monitoring measurements and the
geological forecast
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Fig. 3 Uncertainty measurement function of water in the
fault fracture zone, the goaf hydrops, the advanced grouting

support, the surrounding rock lithology and the geological
structure influence of the fault fracture zone, the pertinence
of the grouting way, and the detection and the prediction of

potential water damages
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Fig. 4 Uncertainty measurement function of surface
dwellings and the paddy field distribution, the anti-drainage
measures during the construction phase, the anti-drainage
measures of the main structure, the lacks of surface
dehydration emergency plan, and the terrain steep degree
of the portal
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