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Extenics evaluation of the anti-disturbance capability of geological environment

XIA Yucheng, TANG Lijun, ZHANG Hailong

(Department of Geological and Environmental Engineering Xi’an University of Science and Technology,
Xi'an 710054, China)

Abstract: The reasonable planning of mining strength based on anti-disturbance capacity of geological environ-
ment is a precondition to ensure harmonic development of resources exploitation and environmental protection. The
anti-disturbance capacity of geological environment depends on tectonic setting elements which include structural
medium, shape, fractures and tectonic stress, and is affected by groundwater. Thus the evaluation index system is
established including quantitative index and qualitative index. Classification assessment on anti- disturbance ca-
pacity of geological environment is essentially a problem of fuzzy pattern recognition. The study application
method of extension theory based on matter-element theory and extension set was used to transform contradiction
problem into compatible. This method to process the qualitative index quantitatively and to express, the qualitative
results quantitatively produced an ideal approach for accurate evaluation of anti-disturbance capability of geologi-
cal environment in coal mining area.
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Table 1 Evaluation index and classification standard of anti-disturbance capability of geological environment
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Table 2 Quantitative indexes for evaluating anti-disturbance capability of geological environment
I 600 800 I 075 1
I 400 600 I 0.5 0.75
¢ )Cim il 200 400 Cs il 025 05
v 0 200 v 0 0.25
I 6 8 I 075 1
I 45 6 I 0.5 0.75
C: il 3 45 Cs 1 025 05
v 13 v 0 0.25
I 0 02 I 075 1
I 0.2 04 I 0.5 0.75
Ca il 04 1 C 1 025 05
v 1 2 v 0 0.25
[ 075 1 [ 075 1
II 05 0.75 II 0.5 0.75
Cs | 025 05 Ce il 025 05
v 0 0.25 v 0 0.25
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Table 3 Standard quantitative indexes (dimensionless)
a. +b.. b.. —a.
1 p(Vi!Voti):|Vi _ ot|'2" oti |_ oti 2aot|
C 075 1 050 075 025 050 0 0.25 4)
ap + bpt bpt —ap
C. 086 1 064 086 043 064 0 043 p(vi,vpt):|vi— |—
Cs 090 1 080 090 050 0.80 0 0.50 2 2
C. 075 1 050 075 025 050 0 0.25 Vi t
Cs 075 1 050 075 025 050 0 0.25 p(vi,voti)
Cs 075 1 050 075 025 050 0 0.25 _—|v t.| (Vi € Vyi)
Cr 075 1 050 075 025 050 0 025 Ki (vi)= > (5)
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o) 180
c, 314
C, 006
Ry=/C,  0.60
Cs 0.40
Ce 0.80
c, 0.85
C 0.20

c 1

c, [0751]
C, [0.86,1]
C, [0.90,1]
R, =|C, [0.75,1]
Cs [0.75.1]
C, [0.75.1]
C, [0.75.1]
Cs [0.75.1]
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[0.50,0.75]
[0.64,0.86]
[0.80,0.90]
[0.50,0.75]
[0.50,0.75]
[0.50,0.75]
[0.50,0.75]
[0.50,0.75]

Cc [0,]]
C, [0.1]
C, [0,]]
C; [0.1]
=|C, [0,1]
C; [0.1]
Cs [0,7]
C, [0.1]
Cs [0,1]
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[0.25,0.50]
[0.43,0.64]
[0.50,0.80]
[0.25,0.50]
[0.25,0.50]
[0.25,0.50]
[0.25,0.50]
[0.25,0.50]
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0.23
0.31
0.97
0.60
0.40
0.80
0.85
0.20

RP
I\
[0,0.25]
[0,0.43]
[0,0.50]
[0,0.25]
[0,0.25]
[0.25,0]
[0,0.25]
[0,0.25]

3.3
4 )
( 4

F 4 ZTMIBRE KRR EE
Table 4 Correlative function value of each evaluation index
Ki(vi) Ci C, Cs Cy Cs Cs C; Cs
K; -0.693 -0.640 0.300 —0.273 —0.467 0.200 0.400 —-0.680
Ky -0.540 -0.516 —0.700 0.400 —0.200 —0.200 —0.400 —0.520
K —0.080 —0.279 —-0.850 —0.200 0.400 -0.600 —0.700 —0.040
Ky 0.080 0.279 -0.940 -0.467 —0.273 —0.733 —0.800 0.040
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4;=(0.085, 0.096, 0.162, 0.143, 0.095, 0.176, 0.186,
0.057), CR=CI/R1=0.058<0. 10

K;(p)=-0.084 K;(p)=-0.310
K (p)=-0.399 Ky (p)=-0.487

Ko (P) = mﬂ)Kdm=

toe(1,2,---m,
max{-0.084; —0.310; —0.399; —0.487}= —-0.084
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