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Pressure relief and permeability enhancement effect and gas extraction scheme of
long—distance lower protective layer mining
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Abstract ; In view of the difficulty of pressure relief and gas control of overlying protected layer after deep and long—distance
lower protective layer mining, based on the engineering conditions of I 1031 working face in Zhuxianzhuang Coal Mine , the stress
evolution law, deformation and failure characteristics and pressure relief and permeability enhancement effect of the overlying
strata during long—distance lower protective layer mining were studied by means of similar simulation and numerical simulation.
The results show that the protective layer mining produces a longitudinal penetrating fracture extending to the protected layer, and
the main roof breaks periodically with an average step of about 15 m. The pressure of the coal seam decreases firstly, and the
stress returns to the approximate original rock stress state after recompacting in the middle of the goaf. The stress—concentrated
area is formed in the surrounding rock ,and when the stress evolves to the middle of the goaf,it develops in an arc-like stress

decreasing circle. Because of the coal seam mining, the

separated layer fracture development area is formed on both
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EATR. EX AR S HAR KT R ERS LA E sides of the goaf,which provides a channel for gas flow,and
E I E (U21A20110) the protected layer is also relieved. The pressure relief rate
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reaches 0. 91 ,and the antireflection increase rate is 5% to
20%. The protected layer has obvious effect of pressure
relief and antireflection. In order to solve the problem of
pressure relief and gas extraction protective layer mining,
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a gas extraction scheme was designed including cross —layer drilling, bedding drilling, high —level drilling with interception

drilling and buried pipe in goaf.

Keywords : pressure relief and permeability enhancement; gas extraction; long — distance ; lower protective layer mining;

similar simulation ; numerical simulation

B 5 Hb 2 7 J2 I 0 B IR R T RE IR O TR AR Ik
Tk B A S, SR, IR ERIF R AEREE « —
B (R ) U s AR ) iR gh
FGR IR0 SR, B BIF 5% SR TC vk i D ) )
FICHLHIATE | P | By 16 e 55 [0 &1, SB0fifi B
B sl h g H ka2 Wi Ry 2 AR —Fh
TR I RS s A s F B i
FEES T PRAP 228 AN Z R PR 20<R <40 m(R N
PR32 50 LR 2 (8] 0 24 B A X 2 R ) B MR s
E0 L R TR R AR ZE IR R M
PR AR W ARARAS BR8] 4 25 4 R EC 3T i 2
R SF S S 0 AR RS S P AR R B s, R
XA IS A5 | 24 B 50 285 T T R 0 R 1 3 A5 SR
TPRIGE W N R Z T & BA — 2 S X,

NS B S R AR B RBUE I T TR AR
S54RI o0 A S ) RIS H 3R IR AL AR
BB R T 07 B R S B B A 1) < = X A
e E =T B TT R AR ; 5 SEF ST N GUTE L BE Al |
12 FHEE A0 5 F B B S T M o A7 T R S B N
TR AGRRIE RN 285 KA AR, B AN T ) Al
Wr , SR B LB AR AL 5 SR 25 X R AR N ) B R A
SR SISO IR ) T 28 Tk e S, e ¢ 2 B B ¢ B
AL A A R FELE S =R SRR
JEIE T s A ARSI R Sk R B AR
BEOHUE RV B 4 FhOR AR R RS X
B A 5 — S R 5 2 T %)
I IBETROR K R B R, X R R A T R Y
KIEALHL 170 5%, K PR Bl B S A A ) far— i
Jik— PR 4 S5 sh A AR AT

25 R AR BB E AL 7, 3B Al
JERED 031 AR T R4 2 TR ERACR , i 1 55
B MRS ER S B i S 2R R N T A R
TRIZASTEAG O, HE Wbk (R 37 2 3R 8 133 R
BT IR IR R TS, DI
A T R BRSO R S %

1 TiHE#R

RANEET T3 SR X =700 ~-1 100 m, &
K TAEM A 1031 T AR, b 8 21 10 M2
..

SEREREESY WO 10. 64 .2. 61 m, HEJZ 22 8] (1) 5F- 2
B8 70. 56 m, HAFRORXT 2 [E]FEH 20<R <40 m, J&
T TR R, B& TR EIF RN A KRR
PR 8 R 10 R EOCR WA 1 TR,

= FHHEI0.64m
AR B
srt | I
WA || -2 HEEF 3 19 #870.56 m
s —
oo ——

R =]
A e = T3 EF20m

s B
wos|z| A

RBN==] ~

1;)k* B 05 06 m

Yo% =3

B 8 HEEA 10 R E SRR
Fig. 1 Position relationship between coal seams 8 and 10

8 HEZ AN 10 JEZ PL & BEAIE 4% 8 B2 AH
SRR 6.5 m’/t, 10 B2 4a 5% LT R
33.26 m"/min, G5GH I SRAR ARS8 TR
FRELT R N I, Horp 8 B2 10 MEZ R Jm T
JZ. SBZ USRI 1,
x1 ERESHIER

Table 1 Gas parameter indicators

A LA eac FLATRCHL
Mz N Il —_
o H% a/ Vo gy PR
MPa  (m*t™") (emeg™) MPa™ Ap
8  6.48 1540 1574  0.61  0.43 11

10 0.74 6.36 22.94 0. 88 1. 00 19

TE 53T I B 8 AR S22 PO A7 A 2% F B iy S i
b, ZIER] 8 BRHA BRI R I fERE, T IR
TRAPZ A BEXT B OR AP 2 TT SR 1A 35 B S0, 545
PR B TUT S BOR AR, B 00 1 K FUIT & AR
(9 10 BIZ AR T ERIPZ SeATI0R AT/ MRS T
Jr ot XU

2 ZEEE TRIPFEFREBERE

2.1 BB THRIPEFRBUELIRIETAR
2.1.1 MR AL ST
LEG RN ES XA ELAR M BTG O, 257 DL BN



51 A2
2024 4F 4 A

Aok AN B G

Mining Safety & Environmental Protection

Vol. 51 No.2
Apr. 2024

AT SRR AR AR LT RS A 3 000 mmx
1 500 mmx300 mm, LAKEZ B9 R O0 FIER R HE 42
B RS A B e B TR BAR S8, WL 2,

T2 TEHRMUEH

Table 2 Main similarity constants

R L] RS AL %L
K/ w0 S/ UM EEH NI sy ‘
I [ L
mm mm mm C, c, C, g

3000 1500 300 1:100 3:5 3:500 3:500 1:12

K FH 50 mmx 50 mm f4 A% =X A7 B I A5 0L 5
B, WR Bl B P S B L AT A UL
WE 3 2N S, 50T 10 M2 BT 8 182
THMREE M, T Wil 10 520 8 B2 R S8 1k L
BRI E 9 NME & (327 4, iE 2
JiR ., 10 JE 2 A 22 1) A7 JF SR, A5 T8 0 4% B Ak
300 mm WU DL R BN A s e, g TR B
2 h FF2K 50 mm, B EHEBR A5,

BHWEF

M M2 M8 M4 MS M6 7 Mg D
RS =

Fl 2 B M B B F B B

1@
e DT P 108

P2 AR AR RURSE TR A0 R £ A
Fig. 2 Similarity model and stress measurement line

layout of the working face

2. 1.2 PRIPVRITRAL A RBE AR AR T
10 B2 EAA R R R B R I 3 P,

(a) AR 25m

(b)FFK 90 m

(¢) AR 120 m

(d)FFR 235 m
K310 B2 LB R AR R

Fig.3 Development process of fractures in overlying

strata of coal seam 10

B3 AT Y TAR T HERE 2 25 m B, T 1A
LT AR R 22 25 il AR, AR g
FEAE IR PSR LI A TR SE AP Y, W & A
Z4 Y FARTIR B e R BE T2, 1 AR B8 )2
SRR A AR P = A A B (B ) 2R )2 ) B AR
T0UE A SR 0 15 m 22 A7 0 JEL 300 T, 7 28 1)
AP 5 B 2 A 5 IR AR s AR AL AR TR, T
VETTPIMZEBRHRr 2 & 8, 2R 25 X R A 1) 24P 5
W S 5 TR & 235 m B, ORI 2 IR AR B 42 B
BEZ L H 10 25 8 R 2 A5 210 APk 5 17
TR TR, FEAEENRE, IR
T AR T AR B 6 A X R (R 5 V5 £, Y5 15 F 4 ) 24
h 67°F0 64°,

2.1.3  BEARBIRIEHRE

AN HERE IR RS IX TR S [ 2 07 3 1

MRE L nE 4 fros

1p Tk AER  IHERR

! |

! I

0 - 1 :

|

=l |

£t !

ol |

12 I

SN |
L | THEFSm
| = WL7Ism
-3+ PR —— TR LEA35m
S IfERRAA | At

4l l

0 50 100 150 200 250
F B K E/m

(a) it 85 m



VALY YRR

Vol. 51 No. 2 FS1 H2
Apr. 2024 Mining Safety & Environmental Protection 2024 4F 4 H
| wm RER TH@RR 18
| | 16
0le o
£ l 14
sl —1 I =
12 : R 12
=2t = T4 EFS5m 2
= T EF15m 10
3l | = M L35 m
: |~ TR L7755 m 8
-4 — . . . L 0 50 100 150 200 250 300
0 50 1(2 ;SF) 200 250 F &% /m
& K /m
(b)#ﬁ‘; s ()& MS( A f1K A 250 m)
o m
L REE TH@AK 5 8 2R ARAS [R5 R AR Tkl £k
| | Fig. 5 Test curves for stress changes at different positions
0 on the floor of coal seam 8
g
Sl \ y "
e H11& 5 AT LA W0 R B B ) — BLAERR AR, 15
-2 |~ T4 L5 m s 2o g
= %i&i;w m BRI R 8 v A T TR A 7y R 5 i T — AR
3L | == T EF35m . N ’
,,,,,,,,,, | RS I, FH) S AR B AP B T RIP 2 I R B E
74 1 1

0 50 100 150 200 250
A8 K /m

(c) 3 235 m
Bl 4 NIRRT oRas X TR AR R E AR B ih 2

Fig. 4 Vertical displacement curves of different layers above

the goaf roof under different advancing distances
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Fig. 15 Schematic diagram of upward cross layer

interception drilling
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