SRR

#rxgaiam COAL SCIENCE AND TECHNOLOGY

BRHEEHE S “=5" AEXFRIHE SR R AL
HAM BB AR REN

SIAA:

AHRM, BsR;, ARAlR, A BURMEEIEELE =57 ARXPARERAE AR R ALHI ). SR FL R, 2024, 52(4): 177-
192.

RAN Qican, LIANG Yunpei, ZOU Quanle. Asymmetric characteristics of “three—field” in overburden of inclined coal seam groups
and target extraction mechanism[]J]. Coal Science and Technology, 2024, 52(4): 177-192.

TELLRIEE View online: https://doi.org/10.12438/cst.2024-0068

HEAT BRRRNER IR At SO

Articles you may be interested in

(BRI Z L R T A S AR
Key technologies for coordinated development of coalbed methane in inclined soft coal seam groups: a case study of Aiweigou Mining
Area

PERPIFFAR . 2024, 52(1): 211-220  hitps://doi.org/10.13199/j.cnki.cst.2023-0005
AL ARH PR 22 EE) S B ST ) DX UL R A R DG B AR

Key technologies for extraction and identification of gas target area for pressure relief in inclined thick coal seam

B EAR. 2023, 51(8): 105-115  https:/doi.org/10.13199/j.cnki.cst.2023-0414

RAgifa s BU R RN A =" flome M B FUAT iR AR

“Three zones” microseismic monitoring and analysis of gas drainage effect of overlying strata in gob of high dip high gas seam

TREIRBEFIAR. 2022, 50(1): 177-185  hitp://www.mtkxjs.com.cn/article/id/Oc16bebe—bacd—41d6-873f-420e04616¢h5

TREBEZAR 7T 00 2R 8l T B R n A B T 5

Study on visual exploration of fissure field of overlying strata in deep coal seam under subcritical extraction

JERBL2FFIAR. 2020, 48(3)  hitp://www.mtkxjs.com.cn/article/id/c499572d—a6e9—-4ad2-h404-73729ad60719

(BURHEBZ MR R TART LS LG5 X 805 1k L o3RRI 5

Division method and fractal characteristics of overburden gas slow permeability zone in up—dip fully mechanized face of inclined thick
coal seam

PORRLFH AR, 2023, 51(82): 71-83  hitps:/doi.org/10.13199/j.cnki.cst.2022—-1444
SURME I BT LA R R R R v

Accurate determination of effective gas extraction range of gas drilling holes in steeply inclined coal seams

JRIRBLEFIAR. 2021, 49(5): 91-99  http://www.mtkxjs.com.cn/article/id/64da211b-2b8c—48a4-9238-0c88bc78¢3cf

KHEMARE AT, RAFEZ BT

C[U


http://www.mtkxjs.com.cn/
https://doi.org/10.12438/cst.2024-0068
https://doi.org/10.13199/j.cnki.cst.2023-0005
https://doi.org/10.13199/j.cnki.cst.2023-0005
https://doi.org/10.13199/j.cnki.cst.2023-0414
https://doi.org/10.13199/j.cnki.cst.2023-0414
http://www.mtkxjs.com.cn/article/id/0c16bebc-bacd-41d6-873f-420e04616cb5
http://www.mtkxjs.com.cn/article/id/0c16bebc-bacd-41d6-873f-420e04616cb5
http://www.mtkxjs.com.cn/article/id/c499572d-a6e9-4ad2-b404-73729ad60719
http://www.mtkxjs.com.cn/article/id/c499572d-a6e9-4ad2-b404-73729ad60719
https://doi.org/10.13199/j.cnki.cst.2022-1444
https://doi.org/10.13199/j.cnki.cst.2022-1444
http://www.mtkxjs.com.cn/article/id/64da211b-2b8c-48a4-9238-0c88bc78c3cf
http://www.mtkxjs.com.cn/article/id/64da211b-2b8c-48a4-9238-0c88bc78c3cf

E52EF 48 CA =3 N Vol. 52 No. 4

2024 4F 4 H Coal Science and Technology Apr. 2024

BHEAL, BRIz B, AR AR, A UARHEZ BEBEE “ =37 B X BRRrE B B 1) Sl R AL (0], SRR =R, 2024,
52(4): 177-192.
RAN Qican, LIANG Yunpei, ZOU Quanle, et al. Asymmetric characteristics of “three-field” in overburden of in-

clined coal seam groups and target extraction mechanism[J]. Coal Science and Technology, 2024, 52(4): 177-192.

%djﬁﬁ%ﬁhﬁi

PR ERE R =1 IEXSFREFE R FL m 4R AL

BENY, REEY ALY KB
(1. PR M- RED S S 2 EE S, TR 400044; 2. THRA: WIR 52420, T 400044; 3. K JFH T A2
SR PR R e =, LI KSR 030024)

mOE: ﬁﬁ%ﬂ%)%ﬁ “Z3" (mAhY . G FELIRYG ) IEAER A RS, SRR ES L L
HEZEL, A TRAMALEE 2357 GAE, BFRAHEE 1930 b7 At %, TR T M4 E
ﬁyﬁﬁ%ﬁMﬁM%%o\ﬁTiﬁzéﬁﬁﬁm,ﬁﬁTﬁzﬂﬁ&%%ﬂ ST B EALAS
DA FeAs F Iy ey A AR, WO T RS ARy AFIE, HMIRR T Z R MAESS LA EA 0 Rm,
FRET 4L M RN X ATIE, SAPREREA . MARER S ERFI T, KA WE
W66 2N R a9 A SFARGFAE . ARAZM Z B B A B K, M RARESE M, FEZSE AR R,
BB E R TR 5T MAZE, SEMEEE HHIR, BERISPEL, ZIESFR
HAE, BB oA ZAENMHRAFIE, SEMESRFAS T @ TR K, S0 E KR WA R R
FHELRIRER B35 TN ; S MA TR R BB AR oA E S, BFERK; RHAWE “Slay -
R4 %57 WA STARSFAE . $ ERNEAF “=Z3" AR IEL A BF . oh, BETAEAL 12k
BBk BN G, AT 27 s e RATES G L A, BR T KA R LR
LRI ER, METAT “Z97 AW LRI 8 R A T RiE, Iy K‘ﬁfr«‘r‘rbz:ai%‘%
RIF, HRIET TE@EL DR, AFRERAMANE BB H R EMRRET ALY,
ERSMAPE BB R AR 2, Pk L8 A LAARRIR, FIMAL EBRZ 432800 K.
KRR MAHRE R B B 8 A4S 3 R R AR AT ARA AR5 BT AR
HE 5 ES: TD713 MERARERD: A M EHRS:0253-2336(2024)04-0177-16
Asymmetric characteristics of “three-field” in overburden of inclined coal seam

groups and target extraction mechanism
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Abstract: The three-field (stress, displacement and fracture field) evolution laws of the inclined coal seam group are complex, which are
important for the transport and storage of pressure-relief gas. In order to investigate the three-field evolution law of inclined coal seam
group, the study carried out a similar simulation experiment of multiple mining in inclined coal seam group with the 1930 coal mine in
Xinjiang as an object. The collapse pattern of the overlying strata was analyzed, the stress evolution characteristics of overlying strata was
obtained, the overlying strata displacement distribution and movement direction characteristics were analyzed, and the characteristics of

mining-induced fracture distribution were elucidated. The influence of the three-field evolution law on gas migration was further investig-
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ated, and a directional borehole gas extraction field test was carried out for veri-fication. The study results shown that, the rectangular lad-
der platform of mining-induced fracture shown obvious asymmetric characteristics under multiple mining of inclined coal seam group. The
overlying strata stress of the lower side was more variable, and the pressure-relief effect was more obvious with increasing mining fre-
quency, while the overlying strata stress of the higher side was less variable. Combined with the gravity-dip effect, the overlying strata of
the higher side was more prone to be damaged, and the collapse order was preferred with asymmetric characteristics. The displacement dis-
tribution of overlying strata was asymmetric, with significant displacement on the high side and large changes in the movement direction.
The frequency of mining-induced fractures in the high side fractured area was significantly higher than that in the low side. The high side
fracture area had more fracture distribution and fracture aperture was bigger. The mining-induced fractures shown the asymmetric charac-
teristics of “high expansion-low compression”. The multiple mining made the asymmetric characteristics of three-field more significant. In
addition, there was a “slow decreasing-fast decreasing” in the overlying strata penetration. Based on the relationship between three-field
evolution characteristics and gas mi-gration, the mechanism of preferential gas extraction targeting was revealed. Combined with the ex-
perimental results, the process of determining the target area for gas extraction in the fractured zone based on the three-field evolution law
was constructed. The gas extraction effect in the field was great, which ensured the safe and efficient recovery of the working face. The
results of this study provide a theoretical reference for the accurate extraction of pressure-relief gas in the inclined coal seam group, aim-
ing to improve the gas extraction from the inclined coal seam group, prevent gas overlimit in the upper corner, and achieve safe and effi-
cient mining of the inclined coal seam group.

Key words: inclined coal seam groups; overburden movement; mining-induced fractures; asymmetric characteristics; gas extraction
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Fig.10 Statistics of mining-induced fracture parameters based on image division grid method™”
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Fig.12 Characteristics of mining-induced fracture frequency distribution under multiple mining in inclined coal seam groups
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Fig.15 Distribution characteristics of mining-induced fracture aperture in inclined coal seam groups
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Table 2 Directional borehole design parameters
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Fig.19 Schematic layout of gas extraction borehole
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