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Abstract

The setting of waterproof coal (rock) pillars for faults is one of the core issues in coal mine water pre-
vention and control. Traditional specifications set pillars according to fault throw, but often neglect the
actual water-bearing and conducting properties of faults, resulting in resource sterilization. Taking the
east wing main roadway crossing the FD7 reverse fault, and the FD7 fault in the 11405 working face of
Zhujixi Coal Mine as the engineering background, a multi-source exploration information fusion
method based on surface 3D seismic, surface drilling, underground transient electromagnetic, under-
ground drilling, and roadway exposure is proposed to identify the water-bearing and conducting prop-
erties of the FD7 reverse fault and evaluate the water hazard threat under fault influence. The results
show that the FD7 reverse fault is a compressive-torsional reverse fault, with a throw of 10~55 m in the
study area and a dip angle of 40°~60°. The fault zone is filled with mylonite, mudstone, and tectonic coal.
Transient electromagnetic exploration found no low-resistivity anomaly, drilling showed no water in-
rush or leakage, roadway exposure was dry, and there was no hydraulic connection with the overlying
fourth aquifer or the underlying Taiyuan Formation limestone aquifer. It is comprehensively deter-
mined as a non-water-bearing and non-conducting fault. Water hazard evaluation shows that the max-
imum height of the water-conducting fracture zone in the 11405 working face is 38.3 m, and the water-
proof coal-rock pillar height is 50.3~63.0 m, far less than the distance of 555~661 m between the coal
seam and the fourth aquifer. The floor mining-induced failure depth is 19.93~30.06 m, far less than the
distance of 257 m from the coal seam to the Taiyuan limestone. The water inrush coefficient is 0.046
MPa/m, lower than the critical value of 0.06 MPa/m for structural damage blocks specified in the De-
tailed Rules for Coal Mine Water Prevention and Control. Based on the above identification and evalu-
ation, it is demonstrated that the east wing main roadway and the 11405 working face can cross the
FD7 reverse fault without setting fault waterproof coal pillars. The research results provide a system-
atic method of “water-bearing and conducting property identification - water hazard evaluation - spec-
ification applicability analysis” for reverse fault coal pillar setting, which has reference value for mines
with similar conditions.
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Figure 1. Characteristics of FD7 reverse fault on 3D seismic time section
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Figure 2. Cross-section of FD7 reverse fault exposed by surface drilling
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Figure 3. Borehole cross-section for exploring FD7 reverse fault in 11405 roof gas drainage
roadway
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Table 1. Summary of multi-source exploration evidence on the water-bearing and water-conducting properties of the FD7
reverse fault

% 1.FD7 SR SK M SIRIREIERLS

REFB FELER G VNEE TN
HuTH = 2 RE WrR AT 17-1 JERKAK, Wi midisi, %2 10~55 m Pt A, ASEHEAR R E K
T Bl A8 34-1#, 34245 AL WIZ, PRERICEIRS, o RS K
H T A2 L NS R S S I ]S B ERNEEE
FHEER LRI WK, HUG5E AEK AFIK
A TE 45 2 S K AR i I 2l TR T K AEIK
b J= o o BEMIE A MIIEHE. WA FEIR BEL/K P RE LT
IK TR FR 5 “WE” o KRIEEHKIIER AFIK

DOI: 10.12677/ag.2026.1610135 1538 HOBRBL 2RI


https://doi.org/10.12677/ag.2026.1610135

FE F

3. Wi BN T K48k E BT
3.1. BKERS

KREAG B FEHAEREIURSKE MK 450~520m LLF, 11405 TAEMEE “PU4&" 4 555~661
mo ZRGuASE PR I TR BB A B B SR YE R A, A 11 K 13 BRI A R EKZE =, XAk
RIEERT 2 “DUS” BIlE. Bk, “DUE” KOS RE RS K 11405 TAEHERIE = A5

KRB ARG R IKA B IR S /KEE 260 m LA E, 11405 TAETHEE KRR ESKEZE D 257
m, FEEIREKZEZED 370 m L. KIKEKZHBALIHAKE gor = 0.000176~0.0003067 L/(s'm), BiE REL
K=10.00046~0.0017 m/d, &/K{:55. FD7 WilijZ2 BUIEIZE KK, HEEEWRATE. AFK, FibER
TR KA 2 U W7 2 130\ 508 A T
3.2. SKREFSHAKEESHITE

11405 TAET 11-2 JEE TR 1.74 m, K 2.0m, TR VAVESE . Wb NE, fhiiaE%E. 1
5 RV KR, BREE K F BB B 15 R RNE) A5, SRR = IR KME 38.3
m:

H, =20> M =38.3(m)

Ry ZE L

H,=6A=6x20=12.0m
B17 7K 22 A IR CE A 1 i
H=H,+H,=383+120=503m

MRYE ARV VUK IX 11403 TAEHBE AR “War” IREER, FEX&E 1.9m B, ¥R 5.1
1%, ZER L 17.8 55 AR5, H, =17.8x2.0=358m , Bi/KHEA & E H =35.8+412.0=47.8m »

ZEEWZ5om, 2 TAETH SWZEMEE 0m i, Sk = EMK R AH =33.2% , NEZ52m R B
TG B N

H=H,x(1+AH)+H, =38.3x(1+33.2%)+15.6 = 63.0(m)

AN T 1122 BE2ES “DUE” Z (A1) 555~661 m FEfE. L, TAEMFF R4 1) Sk 248 AN

S5 “PUa” #iE, “PUE7 KIEFEN FASRANL/E.

3.3. RARBIARE SZKFRE

KA GEE A% B THEEN 11405 TAE AR R FE BT T A AU E R TAE I AHS 204 m B,
JEAR IR R A 19.44~22.71 m; 5 RERIR WU K AR RHEI, JRARBEIRIRIE N 28.17 m; HREJKAR
TR R P R BN FER, ERARBEIR IR FE N 30.06 m; FEISTHEE A 19.93 m. £EAEN 19.93~30.06 m.

11405 TAFTHIE FRRIRAK A S KIZEAD 257 m, Kah PoKBEIR TR FE /N T AR A T5 5 it f /)N
PR, JRARBIR A 220 K5 B K2

R RIK R A

T=p/M

X, p AIEHBEKZAZ ISRk Al AR 31-B4 FLHIAKIRE, KRS KEKAI-1434m, TAEH &
AR EI—1073.8 m, 7K3KL{EZ) 10.39 MPa; M NJEHRA M E/KZE R, % SRR IR E 5208 228.83 m.

DOI: 10.12677/ag.2026.1610135 1539 HOBRBL 2RI


https://doi.org/10.12677/ag.2026.1610135

#

T E

THE 155K R T=0.046 MPa/m.

CER B IR KMy FE, JERARZ A IE IR B ITOK R E— A KT 0.06 MPa/m, 1EHHEBA KT
0.1 MPa/m [12]. 11405 TYETHIHMNMIER B, ok 2 5.0 m (B, FD7 W2 EZ g TR
B Z MO R GRS . BIE S R IRMR MIERIR T, 5K R B/ T 0.06 MPa/m, FFE& 2K,

3.4. REABEKZM

KRB ARG 11405 TAFM EFFEKKIE N 11-2 BEAT 13-1 BETTURHRID S 2B K . %5 KB UK
HEF YRR A N E, KOS RS, WWEREKEAYL, R EREERE. HKRER
B, 11 TR b 5 BV 7K B go1 = 0.000005 L/(s'm), 13-1 KETR A & go1 = 0.0000134~0.0000701 L/(s'm),
BKENR S, DIEREER N E . B SEPR il T 2 TEIOK, /bR WK RIET . B, HERr
5 R AR KA S L)

3.5. RN RN T B IR AT REME S 4T

TAET R R 23T 05 Bl A SR UG N A1 P47, W2 RSB sl FAFE LR . RS s AL AT 16 X
W, JRASKE K R A AT A AR Skl KA B EEXT FD7 W W12 1R 8 Ak UG T - AG « 2SR
K FH FLAC3D BB AR, 72, X AR 81 SR R v )2 K L S A7 i A I R AT 25 207

TR B3 b 5 350 T 3 SRS 2 0 AT, B JE B e R P 5940 0 S S B fb T PR T A, DA Sk
W2 Y BE R R o« RG0S TR 3B T ) 0 2R e o AL B A R T T HE R A R R W 2 Tk [
Fi~ BIRE ST EIAARRAE, X EL BN 7 R E FE ST BY 5 B AR KN, FII IR 2 A AR BT DI R TR A
A BEME

BRI SE REL W], 7 TART R RALEEE N, FD7 W2 iR AL 1 6 0 fp 3R, W21 b=
BTN 3N T 2 S 3B R 0BT, W2 TR R A W BT YIRS . ANAEWE 5 i 2 X 2 L /N i
HEI G, BRA RGBS, AR AW 215 RS KB IE B T BE TR
4. BB EAITSIE
4.1. FEHEEAR

PR S, R ERIERME 60 m BRI IECE)RE: WEEZE >25m H<50m i, WiZH
%84 30 m R BECEE; 752 >50m H<100m I, %B 50m; 7% >100m i, %8 100m. K&
ARG I T BERE AR CE) SR TR 60~70 m, REWEIl M5 12K .

4.2. FERGERNTITES T

AR HT o %0: FD7 Wil Z AN (R KWZE, AMAESEKER AN “PUE” K. KKK
BRI RIBTE S TR, AR A &K E B KIESS, XERIETEshRe N, Sk =T . AR
INTRBE [ 987K 200 im R TE R . Ik, ARE RS ALK 11405 TAEH AT FD7 Wk 2, TTAE
Wb 2 B B 7K G R

XSRS R BIAKAN)Y 2T “AEK. ANGKEETTAFED AR e, W
A CEFY. KR B R EEH A B 3SR ITE ) 103 25t o N B SRR 7T 22 [l
B, K HRESER, BHEZERNETES.

5. BB R ER ARG
AMEL RS 0T, FD7 W E AN E/K. AEKEE, (HR401 k2 JHE AN B PL T 22

DOI: 10.12677/ag.2026.1610135 1540 HOBRBL 2RI


https://doi.org/10.12677/ag.2026.1610135

EXA

Eeiiy)

1) JFRESR. WP RTIRA, HE— DI AIGIE FD7 WK 2485 %7, FFHEAT W R e e 7 2 n
[

2) bR IE], st T OW ALK AL 5 T ARSCEI RN, K F N SRR . — B
HH K B T KA M S s ST RN BT SR R SRR X 1 857 -

3) Wil 2 AT, DR TR E 3, R E

4) Jiti TR G L R 2 e BRI, WIERL R A S A B S L sk FLE AR TR
T, SRACTIRRE PE .

5) % FD7 Wil R 4R DLt — DR IR, AT eI YIS .

6. &t

1) B =S . MR AR B R N AR MO S 1 2 IR B S B R A T,
5 FD7 W E & Sk . BRES R, MR R R . SRR, SClTEIOK. WZHe
R 5EKZETKITEER.

2)FD7 il 2 N EFIME W E, AFATIX 622 10~55 m, Hiff 40°~60°, WiEH 70 BEms . Yo s Jeit)
B, EAKMESE. SAKMZE, SEHENNT(F)IKEE.

3) B KE VN R 11405 TARM S/KREE W RS E 383 m, BisKBES S 50.3~63.0m, i
NTHIZS “DIUE” B8R 555~661 m; JEACR AN IR EE 19.93~30.06 m, 12/ T2 28 KK 8] R 257 m;
RIK Z#L 0.046 MPa/m, AT HI&E iR BB Il 518 0.06 MPa/m.

4) FTE SRR BIAKE VRN, WE TH R8BI FD7 10501 2 0T A 8 15 W 2 B BR K AT .
TR AL Z IR B B AL T SRR - K EIY - VSRS RGTE, W%

I HEEZENE.

SE 3k

[1] %Koo, B, k2=, SR BZ AR w7 RG] 571 TFE, 2020, 8(4): 461-467.

[2] BRIR. BEH M IE X EERAPIRES KA E R m ). A MU s T, 2026, 52(6): 98-101.

[3] f&&n, #k, R BEdkZEe EEoR S TR 5L TR, 2026, 14(4): 1128-1137.

[4] REUE, XEZE, XIH, 2. WZTERRE K& BT B KA & B0 B BRI AT [0]. BORFHEHR, 2022, 50(8): 166-171.

[5]1 EFF BEKEARTEM R Z B KA R R [I]. B 5461, 2022, 45(11): 45-47+51.

[6] ERST, FLBHEE KRR BT RRAKECE ) BE SO B 2R HET]. BERFHFEIR, 2026, 54(1): 290-302.

[7]1 TS, B0, AR, & & SKWENEEY RAKECERER R RT]. HR 2R, 2025, 50(8): 3857-
3867.

[8] REM. BEREN W3220 TAEMIZE/N F22 IEWIZ R BAERT 7L [D]: [ 00830, A8 LR,
2022.

9] EZRZE&EBELR, BERET2BE, EREERRD, EREER. @E5Y9. Kk, Sk EEHEHEEESE
ST RATEM]. dbat: SR Tolk AR AL, 2017,

[10] FABX, B, TiL28 REFEY MIERE & FUTRAZ IR 72 [0]. £, 2016, 25(4): 1-3+15.
[11] Fow, HiEtk RET FIEERHARIT R D] EREA, 2023, 42(8): 46-51.
[12] EHRzZ&EFREEHLR, BT 22 B8R, By pEKaum]. dbut: SR Tl prit, 2018.

DOI: 10.12677/ag.2026.1610135 1541 HOBRBL 2RI


https://doi.org/10.12677/ag.2026.1610135

	基于多源探查的FD7逆断层含导水性判别及煤柱留设可行性分析
	摘  要
	关键词
	Identification of Water-Bearing and Conducting Properties of FD7 Reverse Fault Based on Multi-Source Exploration and Feasibility Analysis on Coal Pillar Setting
	Abstract
	Keywords
	1. 引言
	2. FD7逆断层空间展布与含导水性多源探查
	2.1. 断层空间展布特征
	2.2. 地面钻探探查
	2.3. 井下物探与钻探探查
	2.4. 巷道实揭与断层带岩性
	2.5. 含导水性综合判别

	3. 断层影响下采掘水害威胁评价
	3.1. 含水层威胁分析
	3.2. 导水裂缝带与防水煤岩柱计算
	3.3. 底板破坏深度与突水系数
	3.4. 煤系砂岩水影响
	3.5. 采动应力影响下断层活化可能性分析

	4. 煤柱留设可行性论证
	4.1. 原煤柱留设方案
	4.2. 不留设煤柱的可行性分析

	5. 过断层安全技术措施
	6. 结论
	参考文献

