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Abstract: In order to solve the shortage of theoretical basis on the loess tunnel surrounding rock classification
method, on the basis of analyzing the existing loess tunnel rock mechanical properties and structural features, the
paper uses extension theory to establish correlation function, and solve the integration problem of evaluation indexes.
The paper makes some discovery working for loess tunnel surrounding rock classification, and it provides foundation
for loess tunnel design and construction. The results show that the loess tunnel surrounding rock classification method
considers the loess intensive property, deformation properties, anisotropy and structural property. According to the
correlation degree, we can judge the tunnel surrounding rock level and define the rock quality degree. The rock
classification results are in accordance with the field test results. The existence errors belong to the paraisopolar level ,
and there is no grade-skipping. As opposed to the code method, the result accuracy is higher.
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Fig. 1 Internal friction angle relative changing
rate caused by the change of water content
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Fig. 2 The internal friction angle reduction
amplitude caused by the change of water content
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Table 1 Measured value of rock mass classification

index in Qiaoyuan tunnel
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Table 2 Surrounding rock classification of loess tunnel
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Table 3 Dimensionless results of the measured value of rock

mass classification index in Qiaoyuan tunnel
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K1 0.37 0.54 0.12 0.61 0
K2 0.29 0.98 0.14 0.89 0.67
K3 0.49 0.76 0.34 0.89 0.67
K4 0.18 0.72 0.03 0.69 0.33
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Table 4 Dimensionless results of surrounding

rock classification of loess tunnel
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Table 5 Correlation degree between K1

evaluation index and surrounding rock level
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Table 7 Comparison of evaluation results

A Rlx)
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Table 6 Correlation degree between tunnel face

K1~K4 and the surrounding rock level
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