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Mechanism of controlling surrounding rock around gob-side
entry retaining in top-coal caving mining face

XIE Werrbing', DA Jian-yuan®, FENG Guang-ming'

(1. College of Energy Science and Engineering, China University of Mining and T echnology, Xuzhou 221008, China;
2. Xuzhou Mining Bureau, Xuzhou 221000, China)

Abstract: By using numerical analyses software UDEC which is suitable for analyzing rock stratum rup-
ture and collapse, the numerical models were set up to study the effect of support way, filling belt
width, filling way, filling belt strength and top-coal length uncaved on the gobrside entry retained in
top-coal caving mining face. The results indicate that the roof displacement of retained roadway is an
integral effect of the rock deformation and the rotating movement of main roof. The displacement of
top coal over the filling is caused by the main roof movement and consists of compression deformation
of float coal and filling and residual deformation before bearing of filling. Before retaining the roadway,
the roadway support is unable to control the rotating amount of main roof, but the better result of re-
tained roadway can be obtained by using bolt-beam-mesh support. The top coals of a certain length re-
tained in face end, which are uncaved, are favorable for formation of a bearing structure with self-sta-
blitity capacity after rotating and contacting w aste rock of main roof. On the premise of the stability of
roof and top coal, the displacement regularity of surrounding rock must be rationally used to determine
the reasonable filling pattern and filling strength in order to ensure the filling stability and a good result
of retaining roadw ay.
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Table 1 Properties of surrounding rock
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Fig. 1 Analyses model

2 LA S A e A I

CEIBOE S B A LS AL AS AN [F] T 20 A T 1 [ e
P, '© W A AL B B 2 ) T 2 0E 2 Rl s
&, i T R 48 5 5 B E AR TG 25 & [t . 5]
4% aa EAIB A RMWE 2 Pios . ATLUE H, BARTH
B UTR w A

U= wot+ uit Uy . (1)
Fore wo g EBEME T SEARBER) T UTHE, mm; wy AE
TREIEE 51K FUTE, mm; wy 88 Bl K™ 4
HIAR TG, mm . 45 Re2E TRI e SR AR Ul S BR,
Y B A THUAR T U073 A T 28 55— SR 31y 5 i 45 18 THAR
UL IS —EL.

FEHAR _EJ W N I SRS B 3 R R,

K2 s . Bk BT TR Rl o K

V= 01+ U2t V3o (2)
Hrr: o BB T PUE AR E R4 T E, mm; v,
N FREARA G s 46742 TE i, mm; v 4 8 AR K BURT
AL L&, mm .

FEFE AR ARBCHT, THUARE B TR 3= 7 A Bl 22 T
W Iml %z 5, JHAEHE B i E RRR B AT — B2
XAhAZ B 52, S 2R A A TS AR X TR
PUHBAH KT SRR TR R I

TEFR AR B G, BE & TRt — 0 [l e JE i As 2
W E ARG . Fe AR b5 TOURE [P] A A 1 T gk /)
R T SRR AR A BRI, T
eI BCRAT AR RE ) BIZR LAY .

Z IR 51 T TR S Fe A B U5 TR #2 (1
#ovs FERBTUUREKEHZIE . Bl 29 v, v,



5 4 1

WSCTe, 4 SR B FL s LY * 659 -

vs M vy 281k 120, 420, 200 A1 180 mm .
12007

0
AR 2R i /m

d=8m,d,= 3 m,
KGN RSP RIES 4 Pl r ik
2 R RS AT

Fig. 2 Displacement regularity analysis
3 LRI B Fl A P LR

RIS £ O 2 P A T B8 sl LA, O T e e
T[] e e A i AR B CHAT EL AR RE J0 I AR B4 4,
L7 Tk MR B0 R BT G0 32 SRR ;15 B A
U, P 0% Y 2 6 A4 T R AT o T e A
FEIHARGE L TR LA R FE BT 2 i R A o Sk
2R 8 m THHEANI .

3.1 EEmMEEFERSH

AR YES T R AT, SR T80 B A AT,
T N ZR T30S 2 B A ok St o O B, A 2 R SR AN
] SCAP TG A SRT80HT 2 B B S R BEAT T P9 . R
FIZRANSZH ol S B R S I TR aa F
gk b AL G DL 3 Fros . ALA 45 R AR W,
73R 3 BN [F SC A TR AN, 2 TR EE T U
(i I v o VA R Nl € S E I A W ek kit L
A% 5L, (HA SR (R) S A TE B A OR AL, T
RSP T AR JE TARCAZ A2 20K F 100 mm . X
TR LR T IR, KM 3 My B M %=

AN

1200+

10 ! 0 E 10
FEAEE pE i /m
di= 8 m, do= 3 m, RHIH 4 A 73750
3 ZYHER T
Fig. 3 Support analysis

3.2 FIEATEEZWESHR

M7 ARG m LK T 0.8 B, B A F R A
SR . eI e X T2 TR e ik v [ 2 TR Ak
AP ARG MR ELE [ ke MABSR . 7
HARSEE B4 2.0,2.5,3.0 F1 3.5 m 4 FE0T
B4 aa FEEABIE WA 4 Fros . B4R
R, Y FREARTE N 2 m N, IS B A LA
A T ARETU Iy, 78 A Bl 2 T[] 1M e
SRS, AR R 22 T 0] 4% e B2 e R H
FRBE RIS K . AR E KT 2.5 m I,
L TVTRE AT 280 428 1) ToU AR [ 5, LB 7 TE A o FE () A
b, FEFRIEAR A A T8 A [ 56 B2 1 AR BY U] et Al
PRIk, PRV TE 78 B IR, A8 oK se A4 56 & DA = 7
TEAARARE P (R INF, mT DUAR 95 22 T [l % £ i, 40 sn dE AR
Il BT i S T R A AR /N B RHA S AB,
Kl 4 s
3.3 REAXRFEKBES T

AT S R AR R T T 4 R

1R RN 100%, 78 H K5 E N
6 MPal® ',



. 660 * K AR LRI IR)

%2 Fh: A O 100%, 78 HAK o) K
6 M Pa, I 5 18 FEHAR N 77 B2 i
14001

120G+

By fR AR HH
4 B

10 10

B AR B L 2 /m
di= 8 m, SRR LY, RH 4 FhFeE 70
4 oK E AT
Fig. 4 Analysis of filling belt width

55 3 Pl 76 FE AR AR EET, TR 22 T[R4 T T
P KZIN 0.2 m, RIEAAGEE N 4 MPa, 5 JEF
AR R T3 FR AR5

8 A4 Bl HABSAEF S 3 Bl AN S AE T AR A
E A 6 MPa.

KA 78 87 5% T AR SR S N ama 35 1T 2k
LEEMEENWE S s . MBERENH, 4T
VETHIF R )G, SEENEATES 1 APRIES 2 RIS LI 100%
T (v3= 0) I, TR AL R /N, (HZ TR 5]
S PR AR T 2 B b 7o SR RN TR 2, 32 Bl 78 SR AR AR
T i vy 1K, 78 AR T B8 K 1 4 85 D) i Al
W B3MIEHELE T IH AR vs, HH TR
TR AR, AN BEA R85 ) IO AR [P 5, 36 Bl 78 JELAR
B =& T 0] 4 1717 e IR S T T 28 4 FiiE o0, AR 1H
& b 7 THRBEA B KT 0T 2 P ol AL B, AH TR
DUR A R AR AR AT B2 T R TR vs, 7B
HAEKGBE v, 8/ . NTRSLERE, BT 7R
TEAAR DA 200 5 AR TH SE i, 78 3E A5 (A R AT gE R AT
100% 78 3H, SERr1E B0 L RE & G 2 FiE ol . IR, 78
HAEAR G W EHE — e E .

3.4 ImkATHIEKE S

MR s SR AT 2 B s [ A B B A, O T A2 T
[ e DLl B T 1l EL A B AR e 0 B AR 3R A5 M,
TEFRIARSMNEE % — s KETUEA . B 6 A
TEAN )i Sk A TR BE I, T 2% aa b B ALK

gk . AN G5 RR W, 2 e ARSI AN B T
I, B A b T3 TOURE R TiAR 7K 32 1) B e . g 56 44 H
T ERE R TR IR A L, T BORT A TS AR i A2 T

1200

Y 4
- 2
~
L

! 1
k<

[ __]-

Ny
10 5 5 10

Eﬁgﬁﬁfm
di= 8 m, dr= 3 m, BB R
15 TMOTRG 258 2 MO 3= 3 Ao 4 —2 4 Moy
5 AR MIEENE
Fig. 5 Vertical displacement of
different filling way

900+

8001

d]:() m

10 5 0

P A0 Y Y /m
do= 3 m, $IRM R, 4 P07 K
6 AT S Sk fR AN TR B 20 #

Fig. 6 Uncaved topcoal length of different edges



5 4 1

WSCTe, 4 SR B FL s LY

* 661

R, R A AR AR AR o 0w Sk AN
FEh 4 m I, 5 Sk AN O 8 m AT LE,
IRTEHAA TG 20BN, B )5 & se AR R R 1, H
HREAEHEREANTEE REAEERE, H
TR T 1A 9 B D) Jt Aty o 224 o Sk AN BTG
KB 12 m I, B 78 S 3k B AR T 1 /s B
K, B B 2 TR, 38 i R IR B R BOK

4 4w

a. S THUR [ 00 88 520 T 2 T 2 (0 (R 12
B, RETRIFHE S 5 0 AR L4 R, 75
Ly TR 5 2 T 2 A2 55, ey A 7
S FR A8 T A 70 M AR 3 B PR AR TR B 3 304>
K

b. SR B s B s 3 S 3T 2 TE v 4 ) 2 TR
o i, ELSRE R 2 P (2R) S 4P 0 B A L 4
AT

e RFERTT Syo i T AT, 24 70 5 55 B K
T 2.5 m B, G5 208 I TR . 70 Wi 78 1A
N, AT AR 3 5 R L 2 T [ 3 A
MRHATE AB

d. USSR 2 B AR IN, 7 45T TR % TR AR
BB AT, A BRI S B B e, T S H A
117 2R e BT, B A AR 70 B RS 2, K]
AR AT B R

e. Sk BB KRR TS, A5 R T 2 T
[5 6 u F  T2 JELAT L R R ) B R 45

S % 30k

(1] BR#E, Bl R oh B35 38 FlE i M. AR
KEF AL, 1994.
CHEN Yarr guang, LU Shrliang. Strata control around coal mine
roadways in China [ M]. Xuzhou: China University of Mining and
T echnology Press, 1994.

[2]  BRg0t, B, b EEER R 5 BlEA FE bl M . B30 Bk Tk
HiRAL, 1994.
CHEN Yarr guang, QIAN Ming gao. Strata control around coal
face in China [ M]. Beijing: Coal Industry Press, 1994.

[3] BhibR. BB EBIM]. At B Tk A,
1984.
LU Shrliang. M echanical behavior of roadway maintenance with-
out pillar [ M]. Beijing: Coal Industry Press, 1984.

[4] S, EOM. R ET SES R N M] . b5 #R T
b Hi R, 1995.
MA Niarrjie, HOU Chao jiong. The underground pressure of sec
tional roadways and its control [ M]. Beijing: Coal Industry Press,

1994.

[5]

[ 6]

[7]

[8]

[9]

[10]

[11]

[12]

[13]

[14]

[15]

R R, XU R T TR g B PRI M. e mt: B Al i
1, 1992.
QIAN Ming-gao, LIU Ting cheng. Structural behaviours of rocks
and strata control [ M ]. Beijing: Coal Industry Press, 1992.
BN wy, B, R . R ARG SR R BB BT ]
IR 2R, 1994, 19(6) : 557 ~ 563.
QIAN Ming-gao, MIAO Xiexing, HE Fulian. Analysis of key
block in the structure of voussoir beam in longwall mining [J].
Journal of China Coal Society, 1994, 19( 6) : 557 = 563.
BN, P, WO, &5 e BRI SCHEZ BB [ M] . 1R
H e RS 5 AR, 2000.
QIAN Ming-gao, MIAO Xiexing, XU Jirlin, et al. Key strata
theory in ground control [ M]. Xuzhou: China University of Min-
ing and T echnology Press, 2000.
BREG. MR BREARE BT LSRRG NIE )] b
B MK 2% %4, 1999, 28(2) : 122~ 125.
QI Taryue. Main parameters of pack-filling for retained gobrside
entry and its adaptability [ J]. Journal of China University of Minr
ing and T echnology, 1999, 28(2): 122 ~ 125.
FRE G, M, . W A 5 R VA 1 E SR oY
[J]. P EF LK% 4R, 1992, 21(2) : 17 1.
GUO Ywrguang, BAI Jiar biao, HOU Chao jiong. The study of
main parameters of filling for retained gobrside entry [J]. Journal
of China University of Mining and T echnology, 1992,23(2): 1~
11.
IMELE, BRI B 5 9Bk M. bt R Tk
HiRAL, 1993.
SUN Heng-hu, ZHAO Bing li. The theory and practice of re-
tained gobrside entry [ M]. Beijing: Coal Industry Press, 1993.
SRARTE, R, L ST SR 2 B A A A T i 1 I
W] . A4 1% 5 TR, 2002, 21(3) : 331 ~ 334.
ZHANG Dong sheng, MAO Xiamrbiao, MA Werr ding. Testing
study on deformation features of surrounding rocks of gobrside enr
try retaining in fully-mechanized coal face with top coal caving
[J]. Chinese Journal of Rock Mechanics and Engineering, 2002,
21(3): 331~ 334.
SRARTE, 0%, SRR, SO 25 B B TWUAR S 3l AN A 1 A5 0
SRTLT] . ERT R 2% 24, 2001, 30( 3) : 261 ~ 264.
ZHANG Dong sheng, MIAO Xiexing, MAO Xiarr biao. Simula
tion on roof activities of gobrside entry retaining in fully-mecha
nized topr coal caving faces [J]. Journal of China University of
Mining and T echnology, 2001, 30( 3): 261 ~ 264.
EKGE, TR B R L IE R AR A D2 P M [ M
ARAET A Bt A, 1991,
WANG Yongjia, XING Grbo.

method and its application in geomechanics [ M]. East- North In-

Universal distinct element

dustry College Press, 1991.

Wit R, % W, B, R D S R M. e st
R Tl i At 1998.

LU Shrliang, TANG Lei, YANG Xiran. Anchorage force and
bolting technique [ M]. Beijing: Coal Industry Press, 1998.
GRS, SO0, A B, S5 AR GAT SCHT M. AR T g
MR AL, 1999.

HOU Chao jiong, GUO Lrsheng, GOU Parrfeng, et al. Bolt-
ing support of coal roadways [ M]. Xuzhou: China University of
Mining and T echnology Press, 1999.



