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APPLICATION OF EXTENICS THEORY TO EVALUATION OF
UNDERGROUND CAVERN ROCK QUALITY BASED ON
STRATIFICATION ANALYSIS METHOD
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(1. School of Resources and Civil Engineering, Northeastern University, Shenyang, Liaoning 110004, China;
2. Institute of Rock and Soil Mechanics, Chinese Academy of Science, Wuhan, Hubei 430071, China)

Abstract: The matter element model of cavern rock quality evaluation is established using matter element model
theory based on extension engineering method. The stratification analysis method used to calculate weight
aggregation of evaluating factors is proposed. Through calculating the relational degree of the actual cavern rock
quality grades, the rock quality of Shuibuya Waterpower Station cavern is evaluated by extenics, and the
conclusion has good relation with the facts. It is shown that stratification analysis method is feasible to calculate
the weight aggregation of evaluating factors. The extenics evaluation of cavern rock quality with high applicability
can more precisely reflect the quality classification of the cavern rock.
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Table 3 Rock mass quality classification with single
parameters(dimensionless)

parameter
24 AL * (min -
o o
i R/MPa RQD/% E/GPa  u c/MPa f 10 m)fl) B/(°)
I 150~ 90~ 33.0~ 0.00~ 2.1~ 0.80~ 0~25 75~
200 100 60.0 0.20 8.0 1.20 90
I 125~ 80~ 33.0~ 0.20~ 21~ 0.30~ 2550 60~
200 90 20.0 0.25 15 0.80 75
90~ 60~ 20.0~ 0.25~ 15~ 0.20~ 45~
I 125 80 6.0 0.30 0.7 0.30 50~100 60
40~ 30~ 6.0~ 030~ 0.7~ 0.10~ 30~
v 90 60 13 0.35 0.2 0.20 100~125 45
10~ 10~ 0.0~ 035~ 0.0~ 0.01~ 0~
v 40 30 1.3 0.50 0.2 0.10 125200 30
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Table 2 Parameters of cavity rock mass

0.74~ 089~ 055~ 0.6~ 0.26~ 0.66~ 0.88~ 0.83~
1.00 1.00 1.00 1.0 1.00 1.00 1.00 1.00

061~ 078~ 033~ 05~ 019~ 0.24~ 0.75~ 0.67~
0.74 0.89 0.55 0.6 0.26 0.66 0.88 0.83

042~ 056~ 0.1~ 04~ 0.09~ 016~ 0.50~ 0.50~
0.61 0.78 0.33 0.5 0.19 0.24 0.75 0.67

0.15~ 0.21~ 0.02~ 0.3~ 0.03~ 0.08~ 0.38~ 0.33~
0.42 0.56 0.10 0.4 0.09 0.16 0.50 0.50
0~ 0~ 0~ 0~ 0~ 0~ 0~ 0~
0.15 0.21 0.02 0.3 0.03 0.08 0.38 0.33
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Table 4 Parameters of cavity rock masses(dimensionless)

BA454A R, RQD E c AL * (min * B
kn /MPa /% JGPa A /MPa | 1om) D) I()
PL 30 25 8 035 08 060 110 40
P2 80 85 18 020 13 120 30 70
P 25 20 6 040 07 065 150 25
PL 65 60 20 025 12 120 55 58

Pllq 0.11 0.17 0.13 0.3 0.10 0.50 0.45 0.44
F’fq 0.37 0.83 0.30 0.6 0.16 1.00 0.85 0.78
F’fq 0.08 0.11 0.10 0.2 0.09 0.54 0.25 0.28
Pﬁ] 0.29 056 0.33 05 0.15 1.00 0.73 0.64
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i 08 O 28_ E%%E%ﬂ k1 kz k3 k4 k5
P —07299 —0.6267 —05516 —0.1864 —0.2661
il Py - P2 —0.1788 —01207 —0.1240 —0.1970 —0.5473
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Fig.1 Types of rocks in Shuibuya underground cavern
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