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Abstract
Raising the upper limit of coal mining face mining is the most effective way for mining companies
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to increase production and reduce waste of resources. The 7,41 and 8:41 working faces are the
shallow mining working faces of the 4th mining area, in order to avoid the water-conducting frac-
ture zone caused by mining to communicate with the “four-bearing” aquifer. Through the actual
measurement of the “two belts” in the mining areas 7 and 8, the measured value of the develop-
ment height, and the relevant value of the mining ratio and the mining ratio. According to the
theoretical empirical formula and numerical simulation technology in the “Three Lower Regula-
tions”, the height development value of the “two belts” of this working face is calculated. After
comparison, the developmental height values of the two zones calculated by the analogy method
are used as the result, which are 11.73 m for the caving zone and 40.12 m for the water-conducting
fracture zone. The lithology of the roof of the coal seam is determined to be medium-hard litholo-
gy through research, and the thickness of the protective layer is taken as 3A (A represents the
thickness of the coal seam) as 10.2 m. That is, the height of the waterproof coal pillar of the 7:41
working face is taken as 50.32 m, and the mining upper limit is increased by 20 m. Greatly pro-
mote the economic benefits of coal mines.
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WK E 2 T BER E N R PRI R ORI EE RN R 2 — o MR LR BRHL R DOk )
Gidsk, RITERSNZMGTHT “WiH” mEKEEEREZESKE, FEORAZ RIEZE TR 9K E
HOE BRI sk, HmE B I T TAEN BN B 224 ARG TAEA =Rl R s Bt 1 S LA 5
HBA[LIARSE R U SR AR A G, ARHE e bR = iR R R PR B . )5, R 2 R 224
FERAT M ) GO0 e K T /KA R B TR, B 7K 22 A SR TR v B2 [2]-[7] 1) /P46 T K27 . B
FH BT E R N R SR T AN, R AR S I AR AR 22 5, W R TR R E L ) S B
EE 58O ST )T EARSE G AL “DM-M TRTHEAL 7 [8], FI FIAH BL.25 & (1 7 ik TH B 97 A RREAT: e AL
X Fi 5 [9] [10] [11]% S A e WA K B =B, R RE M S BHE 1T gt S 4, BEmHE
SR AT ) BR 2 SUTSEAH B B BT AR R R . BRI B AE — R Y1 L 5K [12] [13] [14] [15] [16]38 5 FIH
YR, SRR OO RNV A S A, i I PR R R B R R 6 P S R R AR
P R E U, TS AR N AR T BB AR TR = s Em R TAR TR PR, ek BEURTR 24

PR
2. T{Em IR Sk R &FH
2.1. TR

AT TAETHAE 4 R IXCAL T I H A, 2 4& TAE T K5 9—190 m~—800 m, fiil[7] % £ 2000~2500
m, &K% 1500~2000 m, AL 5.00 km®. AR FEERF RN 7,14 5 8,14 TAEMN 4 KX 7 5 8 i
JEZ LR, H TAETHE)Z B 5378 0.72~3.62 m 5 0.41~3.35 m, “F¥JJEfE N 2.19 m F1 1.65 m. 5 4b,
ME 1L TATCAFH, 7,41 TAFM 7 BETBCRS IR EE oA 0.12~0.61, “FIME N 0.29, £ T/FHEE FE S ES
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PSS B R A, AR DAY S D i N 8,41 TAETH 8 BETHAR AP Ve kL A 0.153~0.620, “F-3 4 0.376,
RN AR T2 T S 7 BEAR AL LR 55 ) R s Ko b s S A N .

Table 1. Shallow face roof lithology table
F 1O ITAEEINRA MR

Bl TIETREP R TR EETRCAE T 8 ETIRRLL 8 B E TR A BT
2010-3 0.28 ke 0.434 itz TAETH A
15-10 0.28 s 0.416 wibE TAET A
16-2 0.18 ke 0.195 Wb TAETm A
16-3 0.13 ke 0.212 b TAETm 4
2013-4 0.15 EEa 0.232 MtibAa TAETH A
2018-8 0.42 ke 0.467 KibA TAETH A
2018-9 0.37 kS 0.414 KHE TAETH A
2018-11 0.37 et 0.596 gl R
2018-12 0.12 et 0.153 Wb g TAEHE A
2019-18 0.19 et 0.389 WA TAEHE A
2020-11 0.45 E 0.508 b TAETH A
2020-12 S TS 0.302 bR =y TAETH A
2021 /K 5 Bk (TN 0.329 s AR
2021 7K 6 0.61 ke 0.620 ke TAETHAH

s IR BT BT R TR 7 5 8 R R g~ SR Y o e v S P B S O AR AEREAT
2.2. IKITHBIR

1) FAHUZEE =Bk 2

AU I IR “ =B 20 UK+ S0 BRG T (e Rb)Z2) N, N M B LA YR AR A B TR
o CERR7ONEZE FEFERKE@E). HEBEMEIMEE T =87 RKEETH “PE” LE
BoKIBRR . HAPEEI 741, 8,41 W TAETH N K M 4L FLA3 55 =R /K Z A ZUZ % 44.25~70.1 m,
1 63.4 m. HhEFLIBE BRI N 701 me 741, 8,41 TAEH A M M= REERE, HEAkHE,
TUAK.

2) BRI EK)Z

4 KX P57 mHE S, HAMET N LR b amnss, SEILBESKERELSHD
JZ . G SRR A R X S K )2 R R BB IE N2, KRS AR B FEBFF XK 7,41 5 8,41
TAETHVEE N, MEZbrREiFLIR G MoRE, 741, 8,41 TAEH AL EEFLARBE D “PUE” , it
ML et “DUS” JEE R KN 5.9 m, “FHEE 1.19m. LGBt “PU&” /A A fa
€, HE s X sk ok

23. BKEEKXY

g 4 R IX 2021 7K 5 A1 2021 7K 6 PG FLIh (7E) KR EG 25 R (WL T 32 2), BRI P E LK 2N q =
0.00108 — 0.00250 L/(s.m). H1-TF5256 15 H AN FL ALK B IR ARMHR B Bia K4 ” 5 h g —
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. B3P LI QE) K REE AT /K B g = 0.00105 — 0.00243 Li(s.m). IbAah, A gbs ek Hl 5K
JEBEAT AR 3 ) KRS, 453 L B A7 /K BA g = 0.00142 — 0.0713 L/(s.m). 44850 B 6 7K 4001 (2018)
AIEL, CPUET R E K S E KA

Table 2. Results of water injection test of “four-contained” working face

F2 THEE “WE” EKRBER

o Sl LIS RE LR AT BiERK e BRIy v 7K 4 ) 3 B0 I 1) B 3 K A
fdl s POKBREEMM) ey (m/d) (L/(s.m))
2021 7K 5 2.98 0.00250 0.073 0.00243
2021 /K 6 0.88 0.00108 0.116 0.00105

3. TEE ‘MW EEItHE
3.1 KENANHE

HEMA CGEIY. KA. B R EEOF BB BB S TR AE) B P A TR A () 5
(KT PIAt i BE[17] [18] [19] [20]s HI T RIXCRENELY 1 4, B “AN SLVF- G K ERIG T AR TR
LRSS AR o BRI, BKHEA R R 5 A 3(3) -

n :Mig_z @
475 M +19

| _ oM @)
1.6 M +36

A, Hp—— LAFEESE SR, my H—— LA SRR &, my Y M ——BEEICRE, m,
2R, KERHSN, f5£2.2, £5.6 SEPRTHREUE A+2.2, +5.6, IULAFIHIK S 3.4 m A1 2.6 m #4715
H,=H, +H, 3)
Kb, H—— BB HEREE, ms H——AREH R, ms He——RREE, m;
ToAL A THT P HF 155 3 53 3 N =
1003 M
" 47> M +19

Hy——O0OM o6 4321 (m)
165 M +36

H, =H, + H, =43.21+10.2=53.41m
8,41 LA T T e P 43 il A -

+2.2=11.92 (m)

H., __W0OM 50 1053 (m)
473 M +19

_1003M
' 16> M +36

H,=H,+ H, =39.11+2.6x3=46.91m

R4 LR A3 A XTFEH 7,41, 8,41 TAEM ¥ A SRR W K E =&, THEH 7,41 5K N
3.51. LK N 12.70, 8,41 ¥R EH N 4.05. 24K A 15.04,

+5.6=39.11 (m)
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Table 3. The statistics table of the measured values of the two roof strips of the mined working face
= 3. BEERIIEETNR A SSMES TR

_ SIS A R Im S K BB R m o
HEZ AR KJEIm — — — — R
= EIm ¥R = /m FER
7, 7,111 2.9 10.0 3.45 34.2 11.8 2K
7, 7,11 2.9 9 3.1 33 11.38 2K
8, 8,11 2.9 8.8~9.1 3.8~4.0 34.7~355 15.1~15.4 ZEK

3.2. (HEFEHHE “BH SE

PERT, AT RAT T T B2 7,10 F1 7,110 TAETH . 8, Ji 8,11 TAETH i & 1 a5 S bl =,
“PT R BESIEEE L 3. AFTTEER 7, BES0E RN 3.1~3.45, ZERILY 11.38~11.8: 8,
BEZ R R EE N 3.8~4.0, 2R N 15.1~15.4. 7,41 TAEH S8 7,111 A1 7,10 T AF 10 4 1 H50ds o KA
THRAHISIET = 11,73 m, ¥R 3.45; 2B = 40.12 m, ZER LN 11.8. 8,41 TEHI 1 8,11
A T P A B B KB T SRS VR A I 10.4 m, EESR LN 4.0; R I E 40.04 m, R LA 15.4,

L A AN R TR 15 H SEBRB AR TR & 2GR LA v BAE, RIB K AL ERE y 50.32 m.

4. RENFHTTEEBERUBFTLENE
4.1. JEIIRE

AU E 500 m, B8 400 m, & 170 m (Wil 1 fFoR), SR EEE N 165 m, BTN
“DIE” EKE, B 10 m, JREKE 1.7 MPa, FALXALHE 15 me “PU&” RN N 16 KB 2
Mo B EEBCEEEE 3.5 m, B AR TR KR8 LIS 88 Bt il s s Wida . a5 R
(154 TIRAR -

EEEEEFEEEEE e

...................... AR
HHHHHFHHH R AR TR
B R
B
8H

H

W
wb

TR
DA
L
Figure 1. Mining model of 7,41 and 8,41 working faces
Bl 1. 7,41 5 8,41 THEmEREhEE
4.2. BUEBEPEG RS

1) TARmRENFM MR A S B RME. 7,41 TARMEERY], H A BUZ SRR RS M.
It A 1 [ SRR HERE 20 my 40 my 60 m J, BRZE TUSOTAR H B N i, ARG BLEE I 5, JFBEE TAF
HAEREZRE IR test, B TAEH ECRAEE 2 80 m B (W R &l 2 FivR),  TORAL S & S H BT A 5 74
DR, B THAR % 98 BRI fg o B TR T [B1R 55 100 m i, MEETRAE & L T2y, BE)s
18 XA E, RAEALTRIRE . B AR TR T TR KEDY 0.252 m. 1T 841 TARIH
AT TAL TAEI RT7, PILARMARERGR : B 8,41 ARG, XA EIDRER 7 B8k
RIS, TREA B R AT, HOKATiA 0.299 m.
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(b)

Figure 2. Cloud map of roof surrounding rock displacement during the advancing process of working face (a) (b). (a) 7,41
working face roof displacement cloud map; (b) 8,41 working face roof displacement cloud map
B 2. TEmEEHFSRFTREE B EE@Q) (). (a) 741 TEABRABEE; (b) 8,41 TIEEBRAIB =E
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2) TARTHRBN AT N A B AT . BEE 7,41 TARTH RIBHERE, RARAHBIAX . By PI8
RIX B4 IR, TAETH AR 3 B 2 2 1E A T S VERROIRES Bl 7,41 TAET % EE 20 m.40 m.
60 m. 80. 100 m [FISRAHE FEHERE (A1 3 Fiow), 24 7,41 TAEMHERE 100 m B, P58 K B 2I6E =
FE, MR BT = N 45 m, BEVEAR mE 18 m, MUM SRR s =5.14, R ELK e = 12.85. fEHET 8,41
TAET RS, FEHERE 100 m B, 52 7,41 TAETIF RSN, KRBT o R0 HEa0E “ D98, LS
ABRETaEE— Sy K, B BEAE. 2 7,41 TAEEE, “PU&” RMBEEXE “U” 8y
i, MTERAT 8,41 TAEMFZ G MM XIS REYT 7, 12 “U” BB .

£

£ * 5 o) 3% i st % 5t ol
B i e £ * b % x h % ey
Al % W 5 5K 5 5 g 59 5 5K
— 7 7 7 El 77 7 ) g
i o g 7E 3 A
51 W?‘}' 7 R ] R

t

Figure 3. Distribution of surrounding rock plastic zone at different advancing distances of working face (a). (b). (a) 7,41
working face advance 20, 40, 60, 80, 100 m plastic zone distribution map; (b) 8,41 working face advancing 20, 40, 60, 80,
100m plastic zone distribution map

B 3. TEmARH#HEERNEEEEX S E @) (b). (2) 741 TIEmAES 20, 40, 60, 80, 100 m FTEEMEX 4>
7E; (b) 841 TEMH#ER 20, 40, 60, 80. 100 m #B14X 7% &l

FEIE AU AT TAR R SRAE S 2 “ P KB S BB S S b, R Z
JERE2910.5 m, Rl BB ALl T 5 B K EAE i 2D 55.5 m.
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1) @ AR AN Kk, BEBEERPTHRELIR, 458 = MaRIRE LV LRI,

AR 7,41 TAERBIEB RS =EN 11.73 m. SRR S & N 40.12 m.

2) XL AT A AR R, A BE R TR R R R B A T BB R R BRI AT

WE TR ERE. RETFRER. KRR T TAEmIast ™. @ % 1 BER % .

3) LAFMEA bR m/E-137.02 m~—148 m (0], B HHI BTN 7, SRR VB /K AT o e = 5 =k

NEER 80 m Xk, 1% AR R [FR BRI y-220 m, Z5d BS SEUER EIE, BRI
SR KIERE R RN 50.32 m, A0 741 TARMISEPREUE, AR IITR FIR25—-200 m.
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