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Geological Hazard Risk Evaluation in Halagou Minefield, Dongsheng Mining Area
Qin Guojian
(Xian Institute, China Coal Research Institute, Xian, Shaanxi 710054)

Abstract: Based on detailed investigation of geological hazard status in the study area, predicted overburden destruction and surface
deformation caused by coal mining. Through the use of fuzzy synthetic discrimination quadratic evaluation model, comprehensively
predicted geological hazard risks. The result shows geological hazard status quo in the study area is not serious, but risk of
underground mining engineering to surface structures is serious, easy to initiate hazards of landslide, ground fissure, surface
subsidence ete. Predicted high risk areas are mainly distributed in the northern, eastern and southern part of the minefield, while the
medium risk areas in the middle part of the minefield. The predicted result has certain guiding significance to mine production safety.

Keywords: surface deformation; overburden movement; fuzzy synthetic discrimination; risk prediction
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Figure 1 A schematic diagram of gob area distribution
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: Wa=MxgXxcosa,mm;
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Ko=1.52xW ,/r*,107/m;
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Table 1 Coal seam depth and thickness in first mining district
M/m H/m
12 14.47~91.00 0.80~3.12
44.46 1.33
12 27.14~117.58 0.80~2.79
62.37 1.54
22 27.93~139.92 0.80~6.45
88.44 5.30
3 37.54~186.37 0.80~3.50
134.02 2.60
42 79.58~224.30 0.80~2.34
176.63 1.80
47 98.20~244.17 0.80~1.66
183.52 1.39
4 112.38~257.15 0.80~1.35
206.76 1.16
H— ,m, ( 1);
a— SN
[/ — ) 0.62,
0.65;
b—— , 0.31;
r ,m; r=H/tgB(
b
tgB8=2.0; tgh=2.4), T
70~95m
b
¢ 2)
3.2
, K« NS
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Table 2 Predicted data of first mining area surface subsidence, tilting, moving and deforming

l,x=a,

W e fic K e 1Uen /& e
2 502.20~1 438.11 15.82~108.06 0.73~21.86 155.65~445.81 7.45~50.92
823.82 45.13 5.03 255.38 21.26
5 533.09~1 429.71 13.81~101.14 0.36~13.61 165.20~443.21 6.51~47.66
975.01 39.63 2.92 302.25 18.67
92 427.71~4 321.64 30.32~257.01 0.87~27.97 157.57~1299.42 14.29~121.10
3342.83 90.98 441 1036.28 42.87
31 643.37~2 274.55 11.50~117.99 0.31~11.47 199.45~705.11 5.42~55.60
) 1 687.60 33.43 1.16 523.16 15.75
B 591.38~1 520.70 10.17~29.40 0.18~1.35 183.33~471.42 4.79~13.85
1168.08 16.57 0.37 362.10 7.81
45 701.86~1 078.78 8.30~20.01 0.13~0.56 217.58~334.42 3.91~9.43
901.37 12.26 0.26 279.42 5.78
44 519.90~877.32 5.81~18.04 0.09~0.59 161.17~271.97 2.74~8.50
756.56 9.11 0.17 234.53 4.29
[7]
H=1002M 55 :
4.7 2 M+19 21 .
41
100> M
H=—"3="— 456 H,=20V/ XM +10 R
"T16XM+3.6 ! ’
V=
:M— ,1m, ( 1 ) o ’ {
3 b b } o
o
3 N
Y b
Table 3 Calculated results of caving zone, water conducted zone -
heights above mineable coal seams U_{ ’ ’ }O ’
/m /m N N N
12 5.71~9.96 27.89~40.46 . ;
7.11 32.02
12 5.79~9.70 28.11~39.66 ‘ ‘ 3
7.58 33.40 ( 4y,
922 5.79~15.43 28.11~61.58
13.97 55.17 4.2
3 6.39~12.07 29.90~47.42
10.33 41.71
4> 6.11~10.00 29.08~40.59 ’ °
8.47 36.02 ,
4- 6.04~8.39 28.87~35.77 =
7.41 32.89 Lr<a
4 5.717.53 27.89~33.24 (at@)=2x oo art@
6.83 31.20 u(x)= a—a 2,
2 6.00~11.50 28.76~45.44
> 7.97 34.62 0,x= Ut
4 2x—2a, << at+a,
ar—ay
a+
1 ’ uy(w)={1,x=—" = ,
b | | Y
2 GIS ] 4 i 20720 atay o0
=y
b
at+a
. 0, xs-1"2
o —_ —
wy(x)=) 2=(artay) atas o s
, -y 2
[5] [6]
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Table 4 Geological hazard risk assessment indices and grading

9UII A N
/m, U, <15 30~15 30~50
’Ul3
U,
,Un
7U]5
/m, U =500 350 <150
l UZI
U, ,Un
,Un <30 30~60 >60
,Us
Us
/mm, Us, =550 300~550 <300
;u,»(x) H :U11=(0,0,1);U12=(0,0,1);U13=(0’1,0);
X H U14 :(1,0,0) ;U15 :(0,0,1) ;U16 :(034,066,0) ;U21 =
a\ay—— o (O’170);U22:(O70’1);UB=(1’O’O);U3]=(O’170);U32:
, (0,0.91,0.09),
’ Bl \B2 N
5 ’ B3’
1 0 0 0 1
4.3 0 0 1
R 0 1 0
B,=(0.1,0.3,0.2,0.25,0.05,0.1)*
, 1 0 0
o 0 0 1
, 0.34 0.66 0
( 5), =(0.284,0.266,0.45)
5 010
Table 5 Two-stage weight assignment of each factor B=(0.2,0.15,0.65)*/0 0 1 |=(0.65,0.2,0.15)
100
0
01 , 02 B=(05,0.5)* }:(0,0.955,0.045)
/m,0.3 03 ,0.15 0 091 0.09
o , ,0.2 ,0.65 ’ B, B, B, R,
’ 0.25 ,0.5
,0.05 03 ’
/m,0.1 /mm,0.5 B s
0.284 0.266 0.45
’ B=(04,0.3,0.3)*0.65 0.2 0.15
s ’ 0 0955 0.045
. =(0.3086,0.4529,0.2385)
4.41

’
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’ ’ Figure 2 Geological hazard risk division map
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