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Abstract

Based on data analysis, engineering practice, geophysical exploration, and drilling verification, the
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grouting effect of regional treatment in the 11638 working face of Hengyuan Coal Mine was analyzed
in this paper. The analysis results show that: 1) The Taihui water in the floor is the primary water
hazard threat to the mining of Coal Seam 6 in the 11638 working face due to its high water content and
elevated water head. 2) The grouting treatment for regional control in the 11638 working face targets
the Sanhui layer, covering two grouting units (27 and Z8) and 17 branch boreholes, with a cumulative
cement injection of 27,730 tons and an average bedding plane filling rate exceeding 90%. 3) Under-
ground drilling verification shows the maximum water output of 1 m3/h (from the Yihui layer) in the
airway borehole, while the Sanhui layer remains dry. The maximum water output in the machine road-
way borehole reaches 5 m3/h (from the Sanhui layer). 4) Transient electromagnetic advanced explo-
ration reveals weak water-bearing properties within 60 meters of the floor in the machine roadway,
while network parallel electrical method exploration identifies five abnormal zones in the working face
floor, all affected by floor rock layer damage from the 11637 working face machine roadway. Under-
ground drilling verification confirms that only one borehole (in the Erhui layer) exhibits water output
of 0.2 m3/h, with no limestone layer water inflow observed in the other boreholes, indicating effective
grouting treatment in the 11638 working face regional control.
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1. 5|8

PRVEERT DX DRI =5 PR R DR L A P DX AT 2% A e o 3 ] B B () e A 7 B . VAR X J8 AR AL 28
MEH, ERAK - ZBRMZ, BAMZEHEE LT BEERNAKRAREHKE, FHGEAE, #®EK.
EHBOR B SR R, X BRI RAL SRR B 1]-[3]. ADoK, B A& R ER M o DU H Ak g, e
W DCRIEE BB NIRRT R, 2 B ACE K F 1 BBk (4] [5].

I 35 7K ¥ 5 1) 5 J2 B PR AR I S T 200 B 2 SRR AR S AT VR SR S0 A2 4 T AR 7K 35 7 VA 1 2
FAR[6] [7]. THIFHEN 11638 TAEMI A-600 m 7KF LA 25—/ RIXHEA I LA TAEM, 6 BEIRHRASZ K
IAKIERR, RS TAEM 2 A FR . FR4AR TR B by, AR IR X HF fig 1 Hb i X 3y B . AR SO
TEAR WIIREE TN 11638 LA IR BE I UG RCR BT T, A 11638 LAEIH %4 RIS .

2.11638 TIEEEARFR
2.1. RX#ER

PEJE IR AL T 2B VeI T MR e, 1= XRIJE T At )2 X& P2 7 KARTE /NX . I
TR 4 B 6 B AR 200 5, SR BT WA, KRR E—400 my KRR
—600 m. B H A AE T AABUZ B R T IR AR, AR S K ERAE A TURRAE B i R R e =
WERMEEILBREKE . B RERDERREKE . KEHARKE SRR EKE. BWRAKES
BB EKE

1163 KX AN H—600 m 7KFLARHE AKX, RXERK 2540~2700 m, “F¥J 2600 m, “F35%E
1351.1 m, THIFAZ) 3,512,776 m?, RIXJERE KX TAERAAES WK 1.
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Figure 1. Schematic diagram of mining area 1163
1. 1163 KX REE

PRI N AU, 2K 6 BZIE TARNKIRAACE 585 /K7 36~57 m, KEf TAEHAK
IKIEAE 4 MPa BLE, BERIFRAET AR mA IR, JUHGZ 11638 TARM 6 BURMK 2 KKK K fit
KN 530 MPao NPREE AR % 42 nR . AL AR TR B, ISR T A2 7 220 SOUR
BEFLEE S EARAT XA B, DASEEILIG O 2 AR BEL R /K BE B H A o

2.2. 11638 T{EmE =

11638 TAEMIALT 1163 SKIX N, ARX PN - TAER, TAEm AT KERAAE, Bk 650m,
FEITE 99~185m. 11638 TAEM K 6 M2, JEIE 2.0~3.5m, “F142.89m, LK, HERFFEE. TIEMH
BRI, ZE 1.59~5.87m, PR 3.27m; 2R AHMIDE, JZ)E 5.73~9.21 m, PR 6.99m.

11638 TR A AT SR, HAZES KM, 6 WETERI & 26/KE 11638 TAEmEIRE
BRAKIE, ZEAKBEAEECA . Qb ENE, FEE 2146 m, B EAY, TURHED ALK L
i E A, BANRKEN 0.0097 Lism, &/KHESS, X 11638 LAEMEERZME/N . 6 MR 2 K)J5EH
— RT3 B 46.35 m, KJRZAEE 115.55m, HAKE. o Miba REEZEHR, UAKE N
T, 7 12~13 BAKE, B 53.87m, HEHEE 46.6%, HEREEREE, HBALHKE 0.09~0.30 L/s'm,
BT~ 2 6 BRI EEEM KR . AR EERE, 11638 A1 M vi [ Py X6 N A 2K KA 2
—400~—430 m /7. 11638 AR R KIKALIAR T BAIKAL, KIKIKE BIKIK Z [0 To B K TTBRZR

3. 11638 TEmE RN RS AR SETIE
R 11638 TAET 24 A%, % HL STt 7 MU R4 1 00E TR, Sus B A=K, HiE
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Figure 2. Schematic diagram of the layout of directional boreholes for ground surface treatment in the 11638 working face

& 2. 11638 T{Em#E X AIBINEFLAE TSR

AR 11638 TAETH: 3¢ Bt TAE Bk 27,730 t, BAAIIES & 0.192 vm?. “FHIITZEZRLE 90%LA
b BFLIE R FVE R BOR B S A SR 11638 LA 1 [0 SR Vi FE 4 30 m Y8 [ PRy 4 40 3 1 2 LR
WoE TAEE D, e TIEMPECRESR. EiE TifEd s 6 MLHEBIHEEIS, 456 R &40 i
B DR g 4 B T B R AR AR A I e i A O B LR R A IR VS Y, X Z8-6 FLHH IR R,
KRR AT 60 m¥h, 2RIRBCA 1734~1772.13 m, 455 WIS R KT 400 mo HEHE 28R BCF1H
PrE, AT 11638 TAEMALARRT L, 4P KA FLULI FERE, FL A KA MR I KT B KA 3R, HEI
R E B, HEJEERARWRER, X TAETHEERICH

4. FRBEHRRERESFM
4.1. 11638 TAEERAGE R USRS IRIEE

N BAE DXA BV E IR AR, fE 11638 TAETH A AL TIH FIRIUEFL 26 4>, et ] 2800.5
m, HA SR 998 m, AL AEE R 1802.5 m, 4-HIXT HU IR Z 45 FLIR R B HZ B P LA R k4T
BRI, AR AR BALE KK 1 m¥h (—K), 8= KIHK: TAEHLAEE 1238-3-3 BAFFLER AL
R H KR 5 m¥h (ZK). 11638 TAEHNIAIGIESL H /KB WIE 1 iR

4.2. i TIEEEBRTIRRE

N T A 11638 TAR ML « AL AIHLAS B 3 1 A rh it Sk jir 77 K A 100, SR FH I8 A RG24
AR F 7 TR A AR I L, X ASIERT 7 120 m THJRAR 60 my AR A 30 m JEBEIEA TR, If45
R BRI E K SR,

*ﬂ%ﬁwﬂumﬂ% YCS360A B F 2 B A i piA, %18 U BRI R G E, DIAE LS 0N
JERL, WEARRTE A . KA S Mtem BER A, RSN RCREE 5 ANTT BRI TR 30777
[y THR 1577510 3SRty [ AR 1575 TR AR 30775 170, B & geAi B an i 3 s
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Table 1. Water inflow conditions from the verification boreholes in the 11638 working face roadway

%= 1. 11638 TAEmEHLBIUEFLH K IFR

H 7K & (m/h)
Jrs L Z£L(m) KI5

L1 L2 Ls

1 1738-1-1 152 0 0 0
2 1738-1-2 109 0 0.5 0 KK
3 JZ38-1-3 101.5 0 0.3 0 KK

4 1738-1-4 104 0 0 0

5 1Z38-1-5 98 0 0 0
6 1Z38-1-6 92 0 0 0.2 TR K
7 J738-2-1 109 0.5 0 1 KK
8 1238-2-2 111 0.5 0 0 TR K
9 1238-2-3 114 0.5 0 1 KK
10 JZ38-2-4 79 0 1 0 KK
11 1Z38-2-5 108 0.5 0 0 TR 7K

12 1Z38-3-1 95 0 0 0

13 1238-3-2 108 0 0 0
14 J738-3-3 132 0 0 5 KK

15 1238-3-4 73 0 0 0
16 1Z38-4-1 123 0 2 0 TR K
17 1238-4-2 94 0 0.5 0 KK

il gk
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Figure 3. Schematic diagram of the field observation system layout
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W A2 R B 5 T AL P PEL R SR 22 LI 40 220 22 DR RN S Al S B0 IE , A LRI AR 45 2R 5 S B 2 175
DUIEAR B, FGRBTEE . WRIE R, HLAB AR 60 m Y A R UK PERR S, ZREI XA B
TE R UG ORI -

DOI: 10.12677/me.2026.142024 227 i AR


https://doi.org/10.12677/me.2026.142024

Mrgs %

TER30° BEFIHITE (A TR 15° BEFIHIE (B) i HETT AT (O
120 120 120 - 120 120 = 120
, < \ .
100 — o 100 100 e N 100 100 g
@ S it & € (&
80 80 80 4 ® 0 80 80 y ) ®
7 0\ &
60 60 60 > 60 60
< 2 &
?
0 ES = a0 a0 £33 0 a0
2 X 2 [VE %
) [ ——
. <4 \ - ) | | e EEESSSS o
-120 -100 -80 -60 -40 -20 o 20 40 60 80 100 120 <120 -100 -80 -60 -40 -20 o 20 40 60 80 100 120 -120  -100 -80 -60 -40 -20 o 20 40 60 80 100 120
JEH15° R (D) JEAR15° REIRFIE (B) !54
120 120 120 120
- 50
|
| \ a6
100 SR 100 100 HRB 100 s
. \ ) e
80 Lt 80 80 e = 4 80 38
& % % —3a
60 J] 8 60 60 & \ 60 %

26
—{22
18

N
o He—

~ 0 = P’ 0
120 100 80 60 40 20 O 20 40 60 8 100 120 120 100 80 60 40 20 O 20 40 60 8 100 120

14
10

-
Figure 4. Transient electromagnetic sounding resistivity results at 27 m before point H5 in the connecting roadway of working face
11638

& 4. 11638 TAEEHLEEE H5 SHT 27 m AR B R M B R R R R E

4.3, RIERBUEBR MR U

11638 TAEMHIERSOE TREE NG, AT IRIEEHEACR, KM IFAT ik TAE R TR 2,
PV TR SR FH = ¢ 4 72 ) v L 26 5 T8 5 R R I IR P I S B A A 100 o o SO SR B P 5 9 3 H 4 2 )
JEARAEIY SR 4= 2 1) = 48 o P 2R BEAT Sy, 3 B0 s AR G B IX 7 A T v BBl 9 SR RO S I vl . AR IR
P 26 AT FRVZAR A S 0 AR AN 5 Qem,  AHRHERPEIX (R e EZEDURAR R 20 m P 5Q-m S EL LT
N AR EIEERIMC A X 382 o0 A T 6 R EOR X3, SR PHEE S 3 Q-m, ARUERITE TAE TR
BT 80 m ¥ Bl W AFAE LA M X FH 9% X, B DYC1~DYCS5, BARmARtnE 5 frw.
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Figure 5. Horizontal cross-section of the floor of working face 11638 at Z=—-20 m

5. 11638 TYEMERM Z =20 m /KFEH S E

4
0 T T T T T T
50 500 50 600 650 700

DYC1 fiGBH 58 X AL F XA 17 M AURT 23~38 m DL, R B IRENARIEIRIR T 77 20~40 m, AR4ERM
WEERAT AL, S EALE Ay 1K, BT aT RE K G RE K & 11637 LA (11638 KA ) AR A J= 1
N AL TES

DYC2 £ T KA J9 Wl 5T 34~43 m LA¥K, DYC3 £ - X4 J10 M| 5iHT 17~44 m LAk, DYC4 7 TR,
F I I AT 4.5~79 m BA¥k, K BIRBEONARITE A T 77 20 m, FR#EHLT GO A nT B8 2 11637 AR I
BUAR (11638 XA AR 5 2 0 I 5 M) i 550
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DYCS AT 11638 VIR 11, KERENBRIERR T 77 10~30m, RABIIHERMAE A5, TIR
FORRR AL, AR K, AR B AR K IR 0 TR

e IR BRI BRI & 7K, SR I RS PRHIBE 3 1 XA T30 o AR S5 N0 IEEL FLIR
#&, 1 MLEZKEK 0.2 mYh, HA 4 MR IS 2RISR, oW, At fE btk
TFHEHFE, WD 6 IR ZMHAE 7, SRR EAEAR S HEbR TR 5 X &Kl g,

4.4. 11638 TAEH RHRE BSR4

11638 TAE T AT =K 2y I cboiss M I Z 45 FLH E BEE 240, W2 R R 32 2y 2 M AR oK
MW EsEW, 2 NELIUE, HZEXIES LR, $40238-3-3)H KtH7/K 5 m¥/h, K 11638 TAE(H
JRAR I 3 D8I O R -

FIFH B3 8 FRLVEXT 11638 TAETALECES . MU AN B BAg 2 F e TR, R Kb, Wl
JEAR 60 m 5 [l N 5 E K PR . R A 48 4T FEIE R A 11638 AR AR R B 5 AMRBH R X, &84
WA, 5 AW X A2 11637 TAETRNLAR (1638 XA A & /2 Bl VR 50 5l it TR /K BT, @it
HTFERIAE, B 1 ANFLE K HEK 0.2 m¥/h 4b, HARBAR RIS ZMKI A .

ZRITARE . ARG SRR, 11638 T X 8 B R 2 o R R R4

5. g

WEALH [X 25 7SR AN T, 00 I B 0 5 K P ot T X458 30 00 A0 244 o PRI
TR SO S B A TR AR 2 B T . O MO U RS 75 T R R AR 2K e S o, RL T
JE £ R R S OSSO IOAT, R AR BOENOR, M TR AT RE S EE, [Fn BT
WREKSE R TAE

6. &g

PEJSEEER™ 11638 TAEHAE N /K F3 —AR X i P TAER, FRIEE 6 MERMURSZ KKK R R H
530 MPa, I KTIKREN 0.12 MPa/m, ZHEEAEIE X IE FHH 0.06 MPa/m, R TAEMH 241K,
oSzt 7 HUEIZ AR . TR SCE TR, MOEEM N TIK . AR TRE 27 F1 Z8 #iot. 17 Ml
R 11638 TAEH =KEAL, BiE/KIe 27,730 t, “FHIRZEHRLE 90%LA E. @il FAERIAE. %
A, 1638 TAEMHINLAEIRA 60 m G P 22K RS TAETH AR 80 m yu I RIS b H1X, ¥
11637 TAETHNIAEI1638 AR AR E MR BN ABUKEZ M, o 575 X NI AL R IR 1 ANFLIE K
7K 0.2 m¥h 4b, HARBARMIMKEZHKINE, R 11638 TAEMIXIRIA FE IR S0EBOR R

SE K
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