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Comprehensive Evaluation and Prediction of Large Deformation of
Muzhailing Highway Tunne
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(School of Highway, Chang’ an University, Xi’ an Shaanxi 710064, China)

Abstract: Based on the fuzzy comprehensive evaluation method and AHP, combining with the statistical
results of large deformation of Muzhailing highway tunnel under complex geological conditions, a fuzzy
hierarchical comprehensive evaluation method suitable for fast classification prediction of large deformation of
soft and fractured surrounding rock tunnel in construction stage is proposed. This method divides the tunnel
deformations into 5 grades: no large deformation, slightly large deformation, medium large deformation,
severely large deformation and extremely serious large deformation. It chooses occurrence, strength, integrity
and groundwater of rock stratum, which have significant influence on large deformation of tunnel and can be
obtained quickly in the tunnel construction stage, as the classification and evaluation indicators of large
deformation. In order to fully consider the influence of 4 indicators on large deformation, dip angle of
structural plane, angle between structural plane direction and tunnel axis, the point load strength, the
proportion of soft rock on tunnel face, the average thickness of rock stratum on tunnel face, the RQD value of
rock mass, the outflow per 1 m along tunnel and groundwater characteristics are selected for classification and
prediction. The proposed method, Chen Ziquan method, Meng Lubo method and Jethwa method are applied

to 5 large deformation sections of Muzhailing Tunnel for engineering verification and comparative analysis.
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The result shows that the actual deformation exceeds the upper limit values of Chen’s and Meng’s prediction

ranges up to 2. 4 times and 4. 4 times of the upper limit respectively, the measured deformation values of large

deformation of tunnel are all within the large deformation range predicted by this method. The engineering

practice of this prediction method in the deformation section of Muzhailing Highway Tunnel shows that this

method has strong engineering applicability and high accuracy, which provides a new method and a new idea

for classification and prediction of large deformation in soft and fractured surrounding rock tunnel.

Key words: tunnel engineering; large deformation prediction; fuzzy comprehensive evaluation; analytic

hierarchy process (AHP) ; fast identification; soft and weak interbedded rock mass
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Tab. 6 Overall ranking of comprehensive weight for
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Tab. 8 Distribution table of membership functions
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Tab. 9 Indicator values of large deformation prediction section of soft rock in Muzhailing Tunnel
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