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Three-way decision method for rock mass quality
evaluation of underground engineering
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Abstract: In order to improve the evaluation efficiency of underground engineering, the method of
three-way decision is used to evaluate the stability of surrounding rock. Firstly, the surrounding rock of
underground engineering is sorted by fuzzy relative comparison decision. Afterwards, the decision with the
least expected loss is made by Bayesian decision rule. Then, the quality of surrounding rock of
underground engineering is evaluated by three-way decision, and the classification results are obtained. At
last, the model is applied to a practical project to verify the scientificity and feasibility of the evaluation
model. It lays a good theoretical foundation for the further application of computer in surrounding rock
quality evaluation.
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Tab.1 Rock mass classification standards in underground engineering

L Raon/ % Ry /MPa Ky K; /(L (min+10 m) ")
I 90~100 120~200  0.75~1.00 0.8~1.0 0~5

Il 75~90 60~120  0.45~0.75 0.6~0.8 5~10

I 50~75 30~60 0.30~0.45 0.4~0.6 10~25

v 25~50 15~30 0.20~0.30 0.2~0.4 25~125

N 0~25 0~15 0.00~0.20  0.0~0.2 125~300
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Tab. 2 Decision table

33 Ran/ % Ry /MPa Ky K, w/(L+ (min+10 m) ')
1 95.0 160 0.88 0.9 3
I 82.5 90 0. 60 0.7 8
Il 62.5 45 0.38 0.5 18
v 37.5 23 0.25 0.3 75
vV 12.5 8 0.10 0.1 213
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Tab.3 Rock mass data of learning samples in underground engineering

ETR= Ran/ % Ry /MPa Ky K, w/(L e+ (min* 10 m) ")
1 71.8 90.1 0.57 0.45 0
2 51.0 40. 2 0. 38 0.55 10. 5
3 52.0 25.0 0.22 0.52 12.0
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Tab.4 Results of sorting Tab. 3 with Algorlthm 1
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Tab.5 Probability of rock samples belonging to 5 grades

FEA Pu.p  Puup  Puup  Pau,  Pu
u, 0.31 0.25 0.21 0. 20 0.21
u, 0.10 0.18 0.23 0. 26 0.28
us 0.10 0.16 0.19 0.21 0.22
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Tab. 6 Rock mass quality evaluation results of three groups of underground engineering

in pumped storage power station phase 2 of a city

T 45
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Tab.7 Results are compared with the data in [2] and [4]
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