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Deformation and failure mechanism of return air roadway of 2208 working

face of Jining Coal Industry
YANG Peng
(Jining Coal Industry Co. Ltd., Shanxi Huajin Mining Group, Linfen 042108, China)
Abstract: With the gradual deepening of mining, Shanxi Huajin Jining Coal Industry is gradually facing the problems of difficult
tunneling and supporting of mining roadway under high stress environment. Taking the 2208 return air roadway of the mine as the

research object, with the help of FLAC™, the influence of the roadway on the deformation of the surrounding rock (roof subsidence,

floor bulging, side deformation), the depth of the failure zone and the failure volume of the roadway was analyzed from three aspects:

geological conditions, support methods and construction technology. It is found that the fault geological structure has a significant

impact on the stability of the mining roadway and the surrounding coal and rock mass, and the support of the mining roadway should be

strengthened when the fault geological structure is exposed in the mining roadway, the bolt support can effectively improve the
deformation of the surrounding rock of the roadway, and the timely support method should be used to strengthen the mining roadway,
and minimize the exposed area of the roof, so as to maintain the stability of the surrounding rock of the roadway to the greatest extent.
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BER 240 m, MHEETVHIERE 6.22 m, WRAfE N 80
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o B TR B T, B ORALNE J0 0.1 MPa.

Zone ZZ
stress

1.2970E+05

0.0000E+00

—2.0000E+06
—4.0000E+06
—6.0000E+06
—8.0000E+06
—1.0000E+07
—1.2000E+07
—1.4000E+07
—1.6000E+07
—1.8000E+07
—2.0000E+07
—2.2000E+07
—2.2432E+07

1 EXRESEEBHENERNEEN NS

RN IERTT, TR A T g2 & A B min
HH ] 2 AT IR ) e KB A 11.4 MPa,, [A]E7E[R]
SRASE A2 A7 AR R BT B S AR N, g ELA N T8
{E5/N, A 0.1 MPa,

Zone XX
stress

7.8035E+04

0.0000E+00

—1.0000E+06
—2.0000E+06
—3.0000E+06
—4.0000E+06
—5.0000E+06
—6.0000E+06
—7.0000E+06
—8.0000E+06
—9.0000E+06
—1.0000E+07
—1.1000E+07
—1.1365E+07
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MRS IX TR BE AT I 5, PIAS B FE MR A B A2

Zone displacement
magnitude
1.4103E-02
1.4000E-02
1.3000E-02
1.2000E-02
1.1000E-02
1.0000E—02
9.0000E-03
8.0000E-03
7.0000E-03
6.0000E-03
5.0000E-03
4.0000E—03
3.0000E-03
2.0000E-03
1.0000E—03
0.0000E+00
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Zone Z displacement

8.6183E-03
8.0000E-03
6.0000E-03
4.0000E-03
2.0000E—-03
0.0000E+00
—2.0000E-03
—4.0000E—03
—6.0000E—03
—8.0000E—03
—1.0000E-02
—1.2000E-02
—1.4000E—02
—1.4103E-02
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Zone X displacement

1.3319E-02
1.2500E-02
1.0000E-02
7.5000E-03
5.0000E-03
2.5000E-03
0.0000E+00
—2.5000E-03
—5.0000E-03
—7.5000E-03
—1.0000E-02
—1.2500E-02
—1.3291E-02
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None
I Shear-n shear-P
Shear-p
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PIES TR X BOTR N 3.47 m; 7 [0 SR AR T THURE Al
PR IX AR EE A 1.78 m.

BT 2R I H RS T AR A AR R IR 4G
TRt WL 1.

ATDAE W, 2 W2 R A S, R
GO & 2R AR . TAR T Ui 34 n 39.6%; ]
AR N 75%; JEARSGR =N 30.3%; A7

x 1 WEMEREEEESEMEIIXL

Bl EWB BEMER A
A [ i K ASTY B (mm) 10.1 14.1 39.6%
TR T U4t (mm) 10.1 14.1 39.6%
JEH G A (mm) 6.6 8.6 30.3%
WA AL fik (mm) 7.6 13.3 75%
B P R X A (m) 27.6 05 54%
TR B R JE (mm) 131 1.78 35.9%
DA B IAA BE (mm) 245 347 41.6%
JEAR AR EE (mm) 1.03 1.78 72.8%
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AN 20.8 MPa. 5] 8 Al , FE[RIRARIE T
SATE LRI T o KPR R 12.3 MPa,
TCRLRE I B

Zone ZZ

stress
I 7.4683E+04

—2.0000E+06
~4.0000E+06
—6.0000E+06
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Zone XX
stress

8 RAMTIPREENKERNS T

Xof 1SR AR JE Bl A B R 3 o A EA T R
mE 9, Bl 10, B 11 FoR. #BIE 9 vlAE H MRS E
SR AR AR R 8.2 mm, i H. 3 E4E e
B TAHCEZ T . HE 10 iTEBEETE o, R
A A LA AR P B R KRBT A N 8.2 mm, FREEAE
e EE A Z T, BV T Ui . 7ERARE
JEA, R AN, A 6.1 mm. HIE 11

A R ARG 5, KPR K 5.8 mm.
AT, KPRL RS d AR T TOURR T T . e

RN e XYL, X LR AR B 22 A P T R A
FEHERT e, S AR AR 2 T BH i s il

X [RS8 BB R P O BER X Ay AR A T B
WE 12 fiR. ATLVE L, W BORASTE Ry i,
TR IREIR X AR TR 20.1 m®, XFBE IR IX (4 70 61364 7
W, RIWTEKEITW, FE RERASE M ik
INREE R 1.97 mo 76 [RS8 TR A i SRR B
0.88 m, 7EMIRASIE AR H AT IR EREE R 0.49 m.

W RSP Y I SR A T 55 BT S AP A ] SR A 1 i
b Ee, X gs R 2. aJLAF L, BT i hE
U2 B e ST P A P i L 7 2 S AP N TIPS

Zone displacement
magnitude

8.1933E-03
8.0000E—03
7.5000E-03
7.0000E-03
6.5000E—03
6.0000E—03
5.5000E—-03
5.0000E—03
4.5000E—03
4.0000E—03
3.5000E-03
3. OOOOE 03

1.5000E—03
1.0000E—03
5.0000E-04
9.0592E-10
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Zone Z displacement

6.0715E-03
6.0000E-03
5.0000E-03
4.0000E—03
3.0000E-03
2.0000E-08
1.0000E—03

-3.0000E-03
~4.0000E~03 [}

-8 1932E 03

B 10 RABFXIPEREEHNBELBLH

Zone X displacement
I 5.8322E-03

—5.0000E-03
—5.8235E-03
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Zone state by average
Cut plane: on

None
Shear-n shear-p

Shear-p
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itk Nyt ., AR S . B EYA B RE
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MWEIRTREE T 52.4%, MIFESBEIRTRE 1% 19.6%.
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x2 BEXFRESETEMBIAXE

eS| LSS A S AL

I [ R RS Ak (mm) 10.1 8.2 -18.8%
THUAR T i HE (mm) 10.1 8.2 -18.8%

JE AR i (mm) 6.6 6.1 ~7.6%

MHE ASTE e (mm) 7.6 5.8 -23.7%
PANTHRE BE R X AR (m) 27.6 20.1 —272%
TR BRI (mm) 131 0.88 -32.8%

A B AR (mm) 245 1.97 -19.6%
SRS EE (mm) 1.03 0.49 —52.4%

ATE WS LA T 028, 43 R S SRR JR S
P, TE LIRARSE AR R X BUORAS T MEAT T S
o b TSI T T2 LR A T AR E A R
FEARTT AT HE 5 S A BB S B 2 RS [ it T
T2 T B A AT MR

FE FLAC™ S 4DL J5 S 4, IF o i J S 4
KT RERBIERAME (S6B ., SEME . K
iR ) ASTEAEDRL, Wk 13, Bl 14, E 15 iR,

KRG SR, R AR I JE B R T i IR

Zone displacement
magnitude

1.1699E-02
1.1000E-02
1.0000E-02
9.0000E-03
8.0000E-03
7.0000E-03
6.0000E-03
5.0000E-03
4.0000E—-03
3.0000E-03
2.0000E-03
1.0000E-03
1.0514E-09

B 13 REAHEXPEEENSMAESH

Zone Z displacement
8.4916E-03
8.0000E-03
6.0000E-03

- 4.0000E-03
2.0000E-03
0.0000E+00
—2.0000E—03
—4.0000E—03
—6.0000E—03
—8.0000E—03
—1.0000E—02
—1.1699E-02

14 RRABEXIFREHNEEMLES T

Zone X displacement
1.1390E-02
1.0000E-02
8.0000E-03
6.0000E-03
4.0000E-03
2.0000E-03
0.0000E+00
—2.0000E-03
—4.0000E-03
—6.0000E-03
—8.0000E-03
—1.0000E-02
—1.1365E-02

B 15 RA%EXFEHKFEBESH

XA, PERAETE ARG B LI 16 F1 3 iR .
ATLAVE Y, SRS i )E, A1 AR iR B
o OBHEBAERKRAILEINT 42.7%, i FEE
MR DX ARFRIE N 101%, TOAR IR ERBERE N 103.4%,
B B 8 IR R BE BN 212.29%, 0 5 i IR VR BE 3G
51.8%.

Zone state by average

None
Shear-n shear-p

Shear-p

B 16 RAHEXIFEEREHBIRRSH
®3 RAMBEXPEEEHNERERER

eS| L 3cd WES AEfel

A1 Bl e KL B (mm) 8.2 11.7 42.7%
TR Yiit (mm) 8.2 1.7 42.7%

JE M i (mm) 6.1 8.5 39.3%

DA AL ik (mm) 5.8 11.4 96.6%
PN B LR XA B (m) 20.1 404 101.0%
TR BRI (mm) 0.88 1.79 103.4%

DS BT (mm) 1.97 2.99 51.8%

JEAR B IREE (mm) 0.49 1.53 212.2%

BT UL BRI, Aext 2 SHEZIEAT IR,
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