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Simulation Experiment of Surface Movement and Surrounding

Rock Deformation in Stowing Mining with Paste
JIA Lingang SUN Wan-ming ZHANG Hua-=xing
( Coal Mining & Designing Department  Tiandi Science & Technology Co.  Lid.  Beijing 100013 China)
Abstract: Applying analogue simulation and numerical simulation the mechanics variation and movement and deformation in stowing
mining 2307 face was analyzed. Results showed that stowing mining could effectively control overlying strata failure and surface deforma—
tion and that separation and fissure occurred but roof was not cave. Maximum subsidence was 58. 5m behind of mining face. In min—
ing surrounding rock stress releasing made roof tensed. Stress concentration occurred at front and rear of gob and floor which reached
1.47-4. 78 times of original stress. Periodical weighting was inconspicuous. Surface subsidence value was 212. 7mm after mining and
subsidence ratio was 0. 06. Surface horizontal deformation and tilt deformation curve was similar with that of roof-caving method but
deformation value was small.

Keywords: stowing mining;, simulation experiment; numerical simulation; surrounding rock stress; surface movement

1 . 11
1-3
“ 7 13.7Gt *
“ ” (13 »
5 ~ 8 . s
9

. 10

2015 -03 -09 DOI  10. 13532/j. cnki. enll = 3677 /td. 2015. 05. 016

: (KJ -2013 - TDKC - 12)
(1978 =) “ 7 . .
T 2015 20 (5): 57 -61.

57



126 2015 5
C, =0/, (3)
2
C\/ v Y Y2
2307 ’ CU y O g,
3 o
190m 3.5m 1° (3)
20m C, =14/, (4)
1150m 160m. C, Db
. Cc, =170 Cy =
S ° 1.6, Cq = CLC«/ —
N N 272 c =./C =13,
2.2m : 2.4m x0. 16m x 1. 16m ( X X )
o 408m x27.2m x 197. 5m ( X
3 x ) 3.5m 190m
7.5m 280m.
3.1 3.2
2307
12-14
(1) o
c, =L/L, (1)
C[‘ ’ L] L2
mo o ~
(2) 90%
C,=v/7 (2) 1 °
/mm ( - : ) /MPa /kg /kg
24.0 3 13: 1: 0 0.3 11.75 0. 82
24.6 13 10: 1: 0 0.5 12. 04 0. 84
22.5 9 10: 8: 2 32.0 10. 62 0. 81
19.8 4 10: 8: 2 25.3 9. 69 0. 68
24.0~25.0 2 8: 6: 4 30. 4 10.92 ~12.24 0. 86
13.0~22.0 9 9: 7: 3 24.3 4.41 ~10.77 0.45
20. 6 1 9: 7 3 12.9 10. 09 0.71
22.0 2 8: 6: 4 34.5 10. 77 0.75
3.3
“ . ” 150mm 80 ~ 150mm 9 (11
DH3816 o
o 3.4
90%
21 mm
19mm, (1)
100mm 15 o 25m
1 1



2015 5
200m 280m o
25m 25m
5.15 ~ : 200m 280m
5. 50MPa o 150m
(2) ; 115m
76. 5m 40mm 200m
173mm 256m
( 1 200mm
(a)) 31.6m 58. 5m.
; BUIREE B /m
-50 0 50 100 150 200 250 300 350
—— : — ‘ -
o 135m
_50_
( 1(b))o N E oL e HE115m
88.4m i —=-3{£3#200m
( 1 (o)) }25—130— —+fEE280m
10m -170 -
210t
N o 2
4
FLAC?
4.1
( 2) FLAC™
500m x 240m 190m 50m
100 ~300m 100m
( 3o -
o 10 3.5
() A HIFRE135m m o
PR )
e e S / /
- < (kg*m®)  /GPa /MPa MPa /(°)
o e 10 1970 .26 0.35 0.03 0.08 28
— 2000 0.3 0.23  0.20 0.25 22
(c) FEHFFRZE200m 2300 4.3 0.22 4.50 5.20 29
2250 3.9 0.24 3.00 3.80 28
1 2200 3.6 0.25 2.40 3.00 27
(3) 2150 3.5  0.28 1.60 2.00 27
1400 L5 0.3 0.65 0.80 22
2200 2.8 0.24 1.30 1.50 30
° 1800 1.3 0.32 0.45 0.60 19

115m

59



126

2015 5

3
4.2
1
6. 32MPa 4.29MPa 1. 47
3. 29MPa
10m
30m.
o 2
7.21MPa
1. 68 3. 72MPa
7. 63MPa
1.78,
4 o
s
L -7
=
HE
2R
30
25 ﬁ
!
Ja ™
=05
0
(Q)FFZE1L
| T
-59
55
3
%2
-15
-10
05
0
(b)FF2383 15
4
4.3
10m 1
5
60
~100m

60

o

BELIHR B2 /m

50 100 150

250 300

9]

(a) JHZEE125

~—

(b)FFIZHE105

v v

(CTFHZER2055

(DIFEE31P

6

31. 6 mm



2015 5

13.2m

212. 7Tmm 0.06,

(7

0. 63mm/m
0. 82mm/m I

KA +ﬁ%

~ 1
& 0
'5 8
=3
F

cwohihohhoxs

7
. FLAC™
5
(1) 2307
(2)
88.4m,
(3)
1.47 ~1.78
(4)
212. 7Tmm 0. 63mm/m
0. 82mm/m 0.06

50 100 200,250 300 400 450 500

10

11

12

13

14

15

20

0. 054

2003 32 (4): 343 -348.

1262.

2012 17 (4): 6-7.

- 1086.

2010 35 (11): 1821 -1826.

(11): 2328 —2335.

1984.

-15.

2010 15 (4): 43 —44.

-271.

2012 43 (1):

I . 2011

2009 26 (1): 1-14.

2012 37 (8): 1256 -

2011 36 (7): 1081
2004 33 (2): 159 - 161.

2010 35 (S1): 1-4.

2007. 32 (2): 119 - 122,
20-13 38 (6): 994 —1000.
2000 19 (4): 501 —504.
2007:

2009 28

T 2001 42 (3): 12

2012.

2013 38 (S2): 267

171 - 173.

20 (7): 99 -102.

61





