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Abstract

The variable fuzzy sets method is combined with tunnel rock quality evaluation. In view of the va-
riety and complexity of the factors influencing rock quality, the parameters reflecting the general
rock engineering are taken into account for evaluation. Under difference function and relative
parameters thus the calculating model is advanced. The method can scientifically determine rela-
tive membership functions of disquisitive indexes at level interval relating to engineering, also it
can fully use one’s experience and knowledge, qualitative and quantitative information of index
system to obtain weights of indexes for operating comprehensive evaluation for tunnel rock qual-
ity. The numerical example of Shibeiling tunnel rock shows that the proposed method can more
precisely reflect the engineering characteristics of tunnel rock.
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Figure 1. Location relationship between points x, M and internals [a, b], [c, d]
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Table 1. Variety of parameters for rock quality evaluation
7 1. AEREVFNEFREEE

Eizp e 2 AL
o./Mpa 10~300
RQD/% 0~100
J,/m 0.01~2.0
f 0.10~1.2
T/10cm-min™ 3-10
V/m-s* 500~7500

Table 2. Rock quality classification with single parameter

7 2. BRFRERAEDI LR

215 o, /Mpa RQD/% J,/m f T/10cm-min™ V/m-s*
| 300~200 100~90 2.0~0.8 1.2~0.8 15~12 7500~5000
1 200~150 90~75 0.8~0.3 0.8~0.3 12~7 5000~4000
1 150~100 75~50 0.3~0.2 0.3~0.2 7~5 4000~2500
v 100~50 50~25 0.2~0.1 0.2~0.1 5~3 2500~2000
\Y 50~1 25~0 0.1~0.01 0.1~0.01 3~1 2000~500

Table 3. Parameters of tunnel rock mass
iz 3. BEEREHSHEYIR

X Bt o, RQD J, f T v
N1 82.24 53 043 057 52 3200
N2 83.78 26 0.40 050 32 2300
N3 79.67 57 0.29 041 73 3600
N4 65.87 25 0.45 0.27 58 2100
N5 79.88 57 0.30 0.48 6.6 2800
N6 62.09 44 0.38 0.33 6.7 2800
N7 85.80 54 0.29 041 56 3200
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e 2 Jede 3 BT IC AR AL IS IO AR e 4 S 5 BTN

R4E S 4 HSH (2], LAIERBR T4 2 R RO E M & 0348, by v dv M)BUEHFE:

[1.0,0.67] [0.67,0.50] [0.50,0.33] [0.33,0.16] [0.16,0.0]

[1.0,0.90] [0.90,0.75] [0.75,0.50] [0.50,0.25] [0.25,0.0]

[1.0,0.40] [0.40,0.15] [0.15,0.10] [0.10,0.05] [0.05,0.0]

hm:paam]mMﬂ%]m%ﬂﬂ]mnnw]mwaq

[1.0,0.78] [0.78,0.43] [0.43,0.28] [0.28,0.14] [0.14,0.0]
[

[1.0,0.64] [0.64,0.50] [0.50,0.29] [0.29,0.20] [0.20,0.0]

_[1, 0.50] [1, 0.33] [0.67, 0.16] [0.5, O] [0.33, 0] [1.0 0.67 0.415 0.16 0.0]
[1, 0.75] [1, 0.5] [0.9, 0.25] [0.75, O] [0.5, 0] 10 09 0625 025 0.0
[c d] B [1, 0.15] [1, 0.10] [0.4, 0.05] [0.15, 0] [0.1, O] M = 10 04 0125 010 0.0
’ [1,0.45] [1,0.27] [0.64, 0.09] [0.45, 0] [0.27,0] ' 10 064 036 0.27 0.0
[1, 0.43] [1, 0.28] [0.78, 0.14] [0.43, 0] [0.28, O] 1.0 0.78 0.355 0.28 0.0
| [1,0.5] [1,0.29] [0.64,0.2] [0.5,0] [0.29,0]_ 1.0 0.64 0395 0.29 0.0]
Table 4. Rock quality classification with single parameter (dimensionless)
7 4 BRRBIREESER(TEN)

I 2% 1 2% IV 4% V 4
0.67~0.50 0.50~0.33 0.33~0.16 0.16~0
0.90~0.75 0.75~0.50 0.50~0.25 0.25~0
0.40~0.15 0.15~0.10 0.10~0.05 0.05~0
0.64~0.45 0.45~0.27 0.27~0.09 0.09~0
0.78~0.43 0.43~0.28 0.28~0.14 0.14~0
0.64~0.50 0.50~0.29 0.29~0.20 0.20~0

Table 5. Parameters of tunnel rock mass (dimensionless)

7 5. BEEBRERSHETIR(TEN)
X Bt o, RQD J, f T \Y
N1 0.27 0.53 0.21 0.43 0.30 0.39
N2 0.28 0.26 0.14 0.36 0.16 0.26
N3 0.26 0.57 0.14 0.28 0.66 0.44
N4 0.22 0.25 0.22 0.15 0.34 0.23
N5 0.26 0.57 0.14 0.34 0.40 0.47
N6 0.20 0.44 0.18 0.21 0.41 0.33
N7 0.28 0.54 0.14 0.28 0.33 0.46
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Table 6. Relationships between mood operator relative membership degrees of quantitative scale
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