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Experimental study on the upward mining of the left-over.coal above gob area
mined with caving method in Baijiazhuang Coal Mine

FENG Guo-tui' REN Ya-feng' WANG Xianxia’ LI Jizu' KANG Li=xun'

( 1. Institute of Mining Technology Taiyuan University of Technology Taiyuan 0300247 Chinay?2. Institute of Sciences Taiyuan University of Technology
Taiyuan 030024 China)

Abstract: The upward mining of the left-over coal above gob area mined with caving method in Baijiazhuang Coal
Mine that was studied through experiment. It was found that the genesis of fissures and the crack propagation process of
rock and joints transfixion in strata between coal seams from that strata structure between coal seams has been
changed. Stress transferring rules of surroundingirocks“was mastered and the process of movement and deformation of
the rock strata between coal seams and the evolution the structure of the rock strata between coal seams were recur—
rent. Mechanism of block beam-semi-arch.structure in the rock control strata between coal seams and it’ s mechanical
properties were revealed.
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Fig. 1  The histogram of roof and floor of No. 6 coal seam
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Table 1 Physical and mechanical parameters.of coal seam No. 6 roof and floor strata
/(g*em™3) /MPa /MPa /GPa /GPa /GPa
1 2.71 4.0 102. 4 0.22 5.95 3.54 2. 44
2 2.16 0.9 15.9 0.22 0.72 0.43 0.30
3 6 1.34 0.4 5.8 0.32 0.21 0.19 0.08
4 2.72 2.1 107.1 0.18 4.86 2.53 2. 06
5 7 1.34 0.4 5.8 0.32 0.21 0.19 0.08
6 2.52 1.1 64.2 0.13 1. 54 0. 69 0. 68
7 2.61 2.6 70. 4 0.14 1.95 0.90 0. 86
2 () ( 2)
Table 2 Prototype model of the rock ( coal) layer similar material ratio ( model 2)
/ /MPa / / / / /
/m /em m’ /kg kg kg kg g kg
19 5 20.0 25.00 0.075 112. 50 54.90 0. 396 319 84.4 2.80 25.40 112.5 11. 25
18 4 17.0 21.25 0. 064 96. 00 8.20 0. 059 682 82.3 11. 00 2.74 96.0 9. 60
17 3 15.0 18.75 0. 056 84. 00 15. 60 0.113 1001646 72.0 4.80 7.20 84.0 8.40
16 2 15.0 18.75 0. 056 84. 00 22.20 0. 160 528 70.0 2.80 11. 20 84.0 8.40
15 1 20.0 25.00 0.075 112. 50 56. 40 0. 406 255 75.0 18.75 18.75 112.5 11. 25
14 2.1 2.63 0. 008 11. 80 102. 40 0.738 237 7.9 1.20 2.80 11.8 1.20
13 6.0 7.50 0. 022 33.50 15.90 0.115 246 22.4 4.50 6.70 33.5 3.40
12 6 1.7 2.13 0. 001 9. 60 5. 80 0. 042 528 8.0 0.30 1.30 9.6 1. 00
11 1.5 1. 88 0. 005 8.50 15.90 0.114 446 6.8 0.70 1. 00 8.5 0.90
10 2.5 3.13 0. 009 14. 00 102. 40 0.591 346 10.5 1. 40 2.10 14.0 1. 40
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/ /MPa / / / / /
/m /em m’ /kg kg kg kg g kg

9 2.8 3.50 0.011 15. 80 64.20 0.371 319 11.8 0.40 3.50 15.8 1. 60

8 3.0 3.75 0.011 16. 80 70. 40 0.507 673 14.4 1.70 0.70 16. 8 1.70

7 3.6 4.50 0.014 20. 30 107. 10 0.773 319 15.2 0.50 4.60 20.3 2.00

6 7.5 9.38 0.030 45.00 102. 40 0.739 319 33.8 1.10 10. 10 45.0 4.50

5 3.2 4.00 0.012 18. 10 107. 10 0.772 228 12.0 1.20 4.80 18.1 1. 81

4 3.8 4.75 0.014 20. 80 102. 40 0.739 537 17.0 1. 00 2.40 20. 4 2.00

3 8 3.8 4.75 0.014 20. 40 4.40 0. 055 655 17.8 1.50 1.50 20. 8 2.10

2 1.6 2.03 0. 006 9.00 32.66 0.235 455 7.2 0.90 0.90 9.00 0.90

1 15.0 18.75 0.056 84. 00 32.66 0.235 455 67.2 8.40 8.40 84.0 8.40

145.1 181.43 0.539 816. 60 635.7 64.95 116.09  816.6 81. 81

( 2-~6).
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Fig. 4 Model picture and measuring points
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Fig. 2 Stress points layout and Y] —5-based
dynamic strain gauge
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Fig. 5 Layers of strata movement and
deformation measuring point
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Fig. 3 Install and debug of DTM - 531E-based total station 19.20.21.22 8.5 cm
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R 2 6 4
1 6 4 19 ( 6(b)). : 1 4.5,
19 ( 6(a)). : 1 1.2, 6 11.35 em(9. 1 m) 2
3 11.35 em(9. 1 m) 2 9.10 ; 3 15.16.
7.8 : 3 11. 1718 4 em(3.2m) 4



4 : 547
7).
30cm
246 35 36 N
MWES 27 28 29 30 ( 8-
s 0l Ee———-—
mg{%‘éB Pk {? _}Z 13 %% T e e e —
e : S — H- —
M2 1 L - I | e e |
WAL WAT AT WA -
() — - =
e s —
- B -
T ; - "
£ks 31 32 33 34
I 7
=2 e — Fig. 7 Formation of falling rocks after exploring
T 1
W BRI PRI Wi 1 the coal seam
(b)
6
Fig. 6 Layout of stress sensor

23.24.25.26 8.5 cem(6.8m) ; 5

I! 3 pidi | o
VS, e
- T AT TR e
31.32.33.34 21.1 cm
(16.88 m) ; 6 37.38

31.7 cm(25.36 m) .

8
3 Fig. 8 Nonractured rock formation above
fractured rock over the mined seam
3.1
60° ~90°
4
(9 -
( 7;
N . . (
) (
) AY



2011 36

548
(
) 13-15 _
o ( 9.
(a VR AL AL (b) FESEER TR G & = R sh AT (o) st It i R & =R sh 20
(OEMETRAR SRR ()RR LR M R4 () PIREITER I 4
9 N
Fig. 9 Evolution of rock structure in ascending c)%' al reserve
3.2 8- 13 o 11(b)

- o= W29
' -e -l 21
S16r—4= 15
) 2, —
Foe s,
]ﬂ s
N6 8r
=y
4p w—=
. S =io 0 10 20 30
5 AR PR /m
3.2.2 ()AL 1]
—=— il 5736
11( a) 1 1 20 o M3
£l6f — il 22
= -l 214
14 m 12.20 jur
2.7 Ejf ¢
62 m i
0“’\ n 1‘!\ AN ‘\In
( ) 5 LAFTRIEE #/m
(b)Y IR IV
o 11( b) 10 1 m v
1 1 Fig. 10 Abutment pressure variation curves of points

3. in vertical line Il and IV of model 1



549

4
6 o
s (5)
= -l 1335
R ot - il A28
2 1420 .
-2} - g2
® ==l 57
Bl —v il A2
%30 20 10 0 10 20
5 LEM R R /m :
(a)hr g 11
6
=l 5529
o AT e g2 0
€, —-ills
| L
ZOh2005 10 54 0 5 10 15 20
foseds 5 LA EE B/m
~
—4f -+-ll =8
-l 55
Y ENRRIEI
11 1 I m N o
Fig. 11  Horizontalstress dynamic curves of points in the vertical

line I and I of Model 1 along with pushing of working face

(1

(2)

60° ~90°

Feng Guorui* Wang Xianxia Kang Lixun. A probe into “mining tech—
nique in the,condition of floor failure” for coal seam above longwall
goafs J. . Journal ©f Coal Science & Engineering 2008 14( 1) : 19
-23:
M .
2010.
Feng Guorui. The theory and its practice of the upward mining of the
left-over coal M . Beijing: China Coal Industry Publishing House
2010.
M .
1994.
Cheng Genming. Special mining method in coal mine M . Taiyuan:
Shanxi Colleges and Universities United Press 1994.
] 2008 33 (4):378 -381.

Li Hongtao Liu Changyou Wang Liquan. Generating and destabili—
zation evolutionary of granular arch structure of upper immediate roof

J . Journal of China Coal Society 2008 33(4) :378 —381.

M .
2003.

Qian Minggao Shi Pingwu. Underground pressure and strata control

M . Xuzhou: China University of Mining and Technology Press
2003.
Su W H Peng S'S Hsiung S M. Interactions in multiple-seam mining

J . Soc. of Mining Engineers 1986:31 —44.

J. 2008 33(1):33 -37.
Feng Guorui Wang Xianxia Kang Lixun. Anaysis on the mechanism
of the face-contacted blocks structure in overlying strata above the
longwall face J . Journal of China Coal Society 2008 33( 1) :33 -
37.
Kripakov N P Beckett L A Donato D A. Loading on underground

mining structures influenced by multiple seam interaction R . Soc.



550

2011 36

[C/CZOCOCOCZO.COCOC

of Mining Engineers of AIME 1986:225 —-236.

J . 2008 25(3) :357 -360.
Ma Ligiang Wang Liquan Qiao Jingli et al. Study of ascending
mining of shortrange-seams in Pingdingshan Coal Mine No.4 ] .

Journal of Mining and Safety Engineering 2008 25( 3) : 357 —360.

I 1999 24(3) :247 -251.
Kang Lixun Yang Shuangsuo Qian Minggao. The study on the de—
stabilization and equilibrium of the block at the end face of the fully
mechanised face in Datong J . Journal of China Coal Society

1999 24(3) :247 -251.

J. 1998 23(3) :267 -270.
Han Wanlin Wang Liquan Zhou Jinfeng. Observation and investi—
gation of ascending mining of seams in Pindingshan Mine No. 4
J . Journal of China Coal Society 1998 23( 3) :267 —270.
6
R . : 2006.
Xishan Coal Electricity Group Company of Shanxi Coking Coal

Group Taiyuan University of Technology. Research report on min—

C20COCO C2CZOCOCOCOC

2011 N

2011

(1) ;

(2) ;

(3) ;

(4) ;

(5) ;

(6) ;

(7) ;
(8) o

neering( China) ) o

2011 3

31
2011 5 1

(1)
(2)
(3)
(4)

2011 5 31

2011 6 30

10

(EI ISTP)

QIC9.COCCZOCOCOC

ing No. 6 coal above the longwall goaf in Baijiazhuang Mine R .

Taiyuan: Taiyuan University of Technology 2006.

I 2010 35(11):1 863 -1 867.
Feng Guorui Zheng Jing Ren Yafeng et al. Decision theory and
method on feasibility on the upward fully mechanized mining of the
left-over coal above gob area mined with caving method J . Journal

of China Coal Society 2010 35( 11) :1 863 -1 867.

2003 28( 3) :225 -229.
Jiang Jianping Gao Guangyun. Analysis of non-uniform settlement
at the ground induced by underground engineering J . Journal of

China Coal Society 2003 28( 3) :225 -229.

J . 2009 34(8):1 032 -
1 036.
Feng Guorui Yan Yonggan Yang Shuangsuo et al. Analysis on the
damage zone of overlying strata and safety layer distance on the up—
ward mining above the dongwall'goaf J . Journal of China Coal So-

ciety 2009 34(8)41.032.1 036.

C2OCCD'CLOCOCCICIICIOC

“2011 N

10 —I12

{Journal of Coal Science & Engi—

http: //www. xustnet. com/ICMSE2011





