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Research on deformation features and control strategies of repeated mining roadways in

Guanjiaya Coal Mine
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(1. School of Mines, China University of Mining and Technology, Xuzhou 221116, China;
2. Shanxi Xingxian Huarun Liansheng Guanjiaya Coal Industry Co., Ltd., Liiliang 033000, China)

Abstract: The surrounding rock of the repeated mining roadway is severely deformed and cannot be reused,
and the repeated mining roadway has obvious overlapping extension features during the service period. In order to
solve the above problems, this study takes the 13092 roadway of Guanjiaya Coal Mine as the research
background, and adopts on-site measurement, numerical simulation, and theoretical analysis methods to
investigate the overlapping extension features and control measures of repeated mining roadway deformation. The
analysis of deformation features of repeated mining roadways shows the following points. (D Under a single
mining disturbance, the deformation of repeated mining roadways exhibits zoning and asymmetric failure features,
which can be divided into rapid deformation zone, strong deformation zone, and slow deformation zone. The
crack damage mainly occurs in the coal wall and coal pillar walls, with less damage to the roof and floor,
manifested as significant fragmentation and inward movement of the two sides of the roadway. Severe
deformation occurs at the intersection of the coal wall and roof, as well as the coal pillar and floor. (2 The

secondary mining roadway expands and overlaps on the basis of the primary damage, making the asymmetric
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damage more significant and forming a butterfly shaped plastic failure zone in the surrounding rock of the
roadway. 3 The key time for controlling the surrounding rock of the repeated mining roadway is the first mining
stage. The key area is the coal pillar side of the roadway in the strong deformation zone and the slow deformation
zone. By analyzing the butterfly deformation features and failure zoning rules of mining roadways, a multi-level
coupling control technology for repeated mining roadways is proposed. Shallow low pressure - deep high pressure
grouting is used to improve the support force of coal pillars. The anchor cables are used to reinforce and improve
the support force of support bodies, achieving coupling control. The comparative analysis of deformation

before and after reinforcement has verified that multi-level coupling control meets the requirements of roadway

reuse.

Key words: repeated mining roadway; deformation features; plastic failure; overlapping extension features;

multi level coupling control

0 35

TE AR R 45 % TAET, R T 06k 20 45 38 4 0F %o %
SRR, e KR, R OR FH 22 8, R L
— AR TR, UE AR T — T4 1 R i &
U EE RSB AL R A T AR [R]R A
T — T AT F2R 3 AN B, B (6] 5 5 Ry 3—4 a, Hir
AR T A T [ R B B R 20 4% 38 14 5 i i B o K
Hirgemt K A TAR R R )5, 32 R 8
A S EUT A RS AR A E R Rk, A
TE S 48 R S R 1.5 m, 77 BT Y 1R
RO 37 S p ), 65 0 G vk 2 R R AR AR R R
Zappm s Wk, /i E R R S AR TE AR TE &
REAE, I o fh o 00, K i AR B T A A 4 o
TEABEIEEN, W Tl Z 22 AL T
=9

BT A R S I AT T Iz RS, U
TR E AR ER T A i 1 X AR 4 AR
TR P R A SR 2 A T L R T o A RAE I R
], BRHERE e 3 348 i 2 S S0 38 Pl e 20 g 0
{8 1) — MRS 2, I 20 7 32 B A5 30 . oK MG 2 TR 8
EBLRUAF AT T & P AR T8 A 1 140 A . BERE R 7 4
A FUEAE A TG . AE AR T A R SR
i FlA TR R AR S i B, R T K ER R )2
BA TR, BESRED I TEE RS TR
B AL X AP AR A o T8 45 VO AR R Bl M IX
A IE S BN 143 A FRAE, 2 T BOA A5 18 R X AR
AR 9 AR S T %

AL AR5 4 p A R 5 R R s A Bl FLA R e
P 1) 56 28 B oA T8 AN i [ 58 2 0 i Y, SR A SO
FEARME T RS PG KA . T A SR S AE IR 55 1)
P LA I S 4 I AR AE, (R SE R IR & Iy
PLER PRI T A/ o AR SC L7 % AR I B 5 52

i

RV AT R R CRI R G ZK R AR HE 52 R Bl AR 38 O i
FEHT S5, K BLS7 S RN B8 2 T AR 456 10 05 125, %
H AR S AR I A ALY B T A | R A R A L
BPEATHETE, A R T 5 R B A 2 4 e Ak 4 il 2
HEHR ST

1 TEMR

KRB 1309 TAEM F R 358, EmK
2 776 m, {1 £ 220 m, 2K & 4.75 m, H % 400 m, K
FH— R A R . 13092 44 1308 1 1309 P
A TAEWE RS, IR AEFR 2 3 a, W01 1 TR . 13092
FVF IO E, AR Wi, 1558 N 4 800 mm, 1=
4 400 mm, W AL R 21,12 m?, SRR ZETRM
AL BTG ST, 13092 355 13091 4 2 (7]
PRIEAEFE 60 mo

13093 4%

g

0) 1309 TAE:ifi g

i@ o
E’ || 13092 #
[ 1l Il 1[ 1[ 1[ 1 1
1 IL JL JL JL | Il J
13091 #&

g

0) 1308 T S

(ol
13081 #&

| A TR
Fig. 1 Layout of roadway and working face

PREZ TR AR K R 5 2 CF- 2SS4 0.78 m) |
HoRi b CERRE S 12.5 m) | WP I8 4 CF- 2 5
2.9 m), WA 2 Fios.

WL J5 %8 LA 1308 TAEMIAT 100 m £ J5 1000 m,
1309 T /BT HT 0~ 100 m Ay == ZE X X &), 3445 &
5 2RI 35 G 35 A) B 100 m), WL — ¥k R 35 (1308 T
PET 112K . YRR 5 (1309 TAETE [915%) %) 13092 H
SR BB R E MR 1



e 46 I5 | &k % 50 %
;ﬁn 1 e sk F 1 13092 B —YCRBIHE L B 4

530 | o | e | KRR KRR, R

030 |N\= = =/ BRSBTS, PR

o0 | 1 | NG TR TR A T

KI5 hodt 2 BT, B
270 | E%@,Ej{EEKHﬁTH‘,EE‘E H

0.10 THIEE | AT RIS, MK, SR

200 | ——— R E%,};EE«U\, KL, SHIYIEA,

"= SEHIBUESRRE Jy 78.3 MPa, 24U K

i | R R ITIR, WA DA R R

1250 | fowe ] |THLDE | SRR FAEAFE R 3, O

‘ - - SRR, RIS I, LRI,
: A

o B %ﬁ%@ﬁw%nmﬂﬁmggﬁj;

RS, LIS T, SRR AR, 3

4.60 i ; N 20 7 ot
S mpik. bl d e

&2 ToRALAR &

Fig. 2 Roof column histogram
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Fig. 3 Deformation characteristics of two sides of the roadway

under one-time mining
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Table 1  Statistical data on deformation of two sides of the roadway

13092 under one-time mining
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Fig. 4 Deformation features of two sides of the roadway under

secondary mining
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Table 2 Shape coefficient of mining plastic zone of roadway

surrounding rock
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Table 3 Performance of grouting materials
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Table 4 Comparison of deformation between reinforced area and

unreinforced area
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