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Surrounding Rock Failure Mechanism and Technology of

Grouting Reinforcement in Winch Chamber

GUO Dong-ming' WANG Cheng-gang' WU Yi-yao- HOU Jian" LIU Kang' XUE Hua—-un'
(1. School of Mechanics and Architecture Engineering China University of Mining and Technology ( Beyjing) Beijing 100083 China;
2. Xishan Coal and Eleciric Power Group Corporation Lid. | Taiyuan 030053 China)

Abstract: In order to solve the surrounding rock failure problems of winch chamber in No. Il 1 mining area of Yangzhuang Mine such as
two sides getting closer severe skin falling off the roof of pulp and serious floor heave through the surrounding rock mineral composition a—
nalysis experiment field test and theoretical analysis the paper studied the failure mechanism of the surrounding rock and then the scien—
tific and reasonable secondary reinforcement scheme were put forward. The study resluts showed that unreasonable supporting structure and
parameters and a lot of clay mineral components were two main causes for the failure. Through the theoretical calculation and analogy anal—
ysis the paper put forward the secondary anchor reinforcement scheme by using rock bolt/mesh/shotcrete combined with grouting. The field
application showed that the maximum convergences of.roof —'to — floor and rib — to — rib respectively were 40 mm and 55 mm after adopting
the study plan and the winch chamber deformationswould be gradually stable.

Key words: surrounding rock failure; secondary reinforcement; support with anchor/mesh/schecrete; grouting reinforcement

1-3
2
12013 — 12 - 22; : DOI: 10. 13199 /j. cnki. cst. 2014. 04. 008
( NECT - 12 - 0965) ; (51274204)
(1974—) o Tel: 18612801964 E — mail: wegl9871021@ 163. com
. 2014 42(4) :27 -30.

GUO Dong-ming WANG Cheng-gang WU Yi-yao et al. Surrounding Rock Failure Mechanism and Technology of Grouting Reinforcement in
Winch Chamber J . Coal Science and Technology 2014 42(4) :27 -30.
27



2014 4 42
. 1.3
t. 1) . It
7 000 mm 6
6 300 mm 700 mm
376 100 mm.,
- 2) . M
-8 1.6 m
9-11 . 3) o M
2 .
111
2
. 2.1
1Ip!
1 Il
1.1 X :
I Lo
Im 51 -322.8—-317.5 1
m +31.0m 118! i 1%
31 m [I519 Im1 1%
1 40.6 4.9 6.3 20. 4 27.8
5~20 m 519 2 43.5 3.9 6.6 19.5 26.5
3 38.8 3.4 8.7 20.7 28.4
70 m 5112 140" m.
1.6 m mi .
5 10.2 m X X
12.6 m x7.0 m x5.3 m, .
1.2 .
m1 2006 7
7 000 mm 5 300 mm
¢20 mm x 1 800 mm
W 2600 mm x200 mm
X 3 000 mm x1 000 mm; . N
800 mm x 800 mm 10 ~40 mm .
2 72550
300 N *m 80 kN, .
425 . \ 2.2
N 1: 2: 2 100 mm., Im1

28



2014 4

o

20 mm. 1 800 mm

3 Il
3.1

Im1

A A

(a) JRBUA2.3 m (b) JEHIR3.2 m () JEHIAR4.5 m (d) JEHIES.0 m

4.5~5.0m o
5 000 mm.
3.1.1
1) L :
L=1L +1L, +L, (1)
1L 200 mm; L,
5 000 mm; L,
3 000 mm., (1) L=8.2m 9.0 m,
2) o d=17.8 mm

3) a
a = /Q/(KLyy) (2)
0 355 kN; K
1.5~2.0 1.5y
20 kN/m’. (2) a=

1.64 m 1.6 mo
¢17.8 mm x 9 000

mm 1600 mx1 600 mo
3.1.2
300 mm 100 mm
200 mm o
1) 5 1 400 mm
100, mm 1 600
mm X 1600 mm 10 ~40 mm
425 o
2) o 9 000 mm 3
3m
100 mm
1 600 mm x1 600 mm 10
~40 mm 425 o
3.2
1
¢20 mm x 1 800 mm
111 o
3.2.1
13
1) L’
L =L "+L "+1Ly (3)

29



2014 4 42
N e 200 mm; L,” 40.55 mm
1 650 mm; L,” o NEEN
500 mm. (3)
L"=2.35m 2.4 mo N
2) o d” =22 mm
3) a’ o
a” = JQ/(KLy) (4) 5
DO 50 kN, (4)
a=0.83m 0.8 m. 1)
22 mm x 2 400 mm 800 mm x 800
mmo
3.2.2 o
1) . ; ¢4 2)
mm X2 600 mm 100 mm,; ()
X 3 000 mm x 1 000 mm 200 mm 12 ()
2) 150 mm 425
2.5, o
7% 5 ~10 mm N
N 10 20 2; 1 , J .
2.0% ~3.5% C20, 7d 2006 31(1):11 -15.
2 1 2 .
1 I 2000 19(6) : 726 —730.
3 .
50 mm ° J. 2013 41(S1):1-3 7.
3.2.3 4 M .
1.Om 1999.
1 1 400 mm $22 mm X 5 M.
2 200 mm 10~ 40 mm 2004
425 . ‘ ‘
J. 2007( 10) : 35 -37.
4 Il 7 MA G W HAO H ZHOU Y X. Assessment of Structure Damage to
Blasting Induced J . Engineering Structures 2000( 22) : 1378 -
I 1389.
8 ) J.
50 d . 1997 22( 1) :32 - 36.
9 .
2 ° J. 2005 24( 16) : 2889 —2893.
607 FHFRLIL B 11 2) 0
£ 4518 D. 1998.
5 30 TR B U (Wi 2 ) 11 J.
‘§ 20 THRCAR RS M 5 (I 1) 2008 36(10) :37 —40 63.
10 PR R LT (Wi 1) 12 _ D
0 6 12 18 24 30 36 42 48 2007.
mfAl/d 13 _
2 m1 D . ( ) 2004.





