SRR

#rxgaiam COAL SCIENCE AND TECHNOLOGY

B H T 2 mEFlKk I ERAE BEHIE A XA
B B 5 E RE RPN

SIFAA:

R, METE, KGR, ST ALK R REA R RIEOR S ] BEARAEOR, 2023, 51(1): 31-44.

KANG Hongpu, FENG Yanjun, ZHANG Zhen. Hydraulic fracturing technology with directional boreholes for strata control in
underground coal mines and its application[]J]. Coal Science and Technology, 2023, 51(1): 31-44.

TEZR B2 View online: https:/doi.org/10.13199/j.cnki.cst.2022-2004

AT ARG HAh SCEE

Articles you may be interested in

TR R R ALK ) s 2 P i AR AR

High efficiency gas drainage technology of hydraulic fracturing with directional long drilling in underground coal mine

IR BL2FFI AR, 2020, 48(7)  hitp://www.mtkxjs.com.cn/article/id/100da6c3-a65e—4274-9fe9-502c¢6¢1c88h7

I ALK ) R E B B R 5 T RS
Technical system and engineering practice of coal seam permeability improvement through underground directional long borehole
hydraulic fracturing

JERBFEAR. 2020, 48(10)  http://www.mtkxjs.com.cn/article/id/fbd 1006f-bh80-476d-bb12-22¢188a6a9f4

Tt E 1o B P LK R BCR A T A A% il g A

Experimental study on controlling strong strata behavior in mining face by cracking roof with directional hole hydraulic fracturing

JRIRBLEEFAR. 2020, 48(8): 57-62  http://www.mtkxjs.com.cn/article/id/830bfec0-382a-4e99-b2d9-835da25h312e

PRERARE B2 DA 1] R ALK b 73 Be i 2 T AR H]

Application of hydraulic sand staged fracturing in directional long drilling of roof in broken soft and low permeability coal seam

JREIRBLEFIAR. 2022, 50(8): 91-100  hitp://www.mtkxjs.com.cn/article/id/204a7b71-ca79-44e7-8801-h7e71f5238he

3Bk 71 25 Al R 37 A TR L 5 4 R B AR BIF S
Study on surrounding rock control technology for weakened hard roof of stope by staged hydraulic fracturing

B EAR. 2022, 50(8): 50-59  http://www.mtkxjs.com.cn/article/id/0776b09b—df68-43fc-9911-6¢9b63865d6h

B I T BRI R R G
Research on intelligent fracturing pump system in coal mine

JERBIEFFIAR. 2022, 50(4): 264269  http://www.mtkxjs.com.cn/article/id/fd2ha286-8975-44b9-8add—42676h678d41

KEMIFE AT, RAFHEZBHRER


http://www.mtkxjs.com.cn/
https://doi.org/10.13199/j.cnki.cst.2022-2004
http://www.mtkxjs.com.cn/article/id/100da6c3-a65e-4274-9fe9-502c6c1c88b7
http://www.mtkxjs.com.cn/article/id/100da6c3-a65e-4274-9fe9-502c6c1c88b7
http://www.mtkxjs.com.cn/article/id/fbd1006f-bb80-476d-bb12-22c188a6a9f4
http://www.mtkxjs.com.cn/article/id/fbd1006f-bb80-476d-bb12-22c188a6a9f4
http://www.mtkxjs.com.cn/article/id/830bfec0-382a-4e99-b2d9-835da25b312e
http://www.mtkxjs.com.cn/article/id/830bfec0-382a-4e99-b2d9-835da25b312e
http://www.mtkxjs.com.cn/article/id/204a7b71-ca79-44e7-8801-b7e71f5238be
http://www.mtkxjs.com.cn/article/id/204a7b71-ca79-44e7-8801-b7e71f5238be
http://www.mtkxjs.com.cn/article/id/0776b09b-df68-43fc-9911-6c9b63865d6b
http://www.mtkxjs.com.cn/article/id/0776b09b-df68-43fc-9911-6c9b63865d6b
http://www.mtkxjs.com.cn/article/id/fd2ba286-8975-44b9-8add-42676b678d41
http://www.mtkxjs.com.cn/article/id/fd2ba286-8975-44b9-8add-42676b678d41

E515% 15 CA =3 N Vol. 51 No. 1

20234F 1 H Coal Science and Technology Jan. 2023

PRI W, 5k 5%, AF T E ML K Oy BUE Z PRI BOR KV I AR R, 2023, 51(1):
31-44.
KANG Hongpu, FENG Yanjun, ZHANG Zhen, et al. Hydraulic fracturing technology with directional boreholes for

strata control in underground coal mines and its application[J]. Coal Science and Technology, 2023, 51(1): 31-44.

BB AR [ 3

BRAFF T EESH LK N ERE BESIRAR K M H

2 v 2 =12 2 012
g LEED % OBV AL, 1 B
(1. R T IR RIFFEBEA R AT, it 100013; 2. MR TR B 0T RS e A E R E A S8, Jbat 1000135
3. ERREBE TS BRI AE T, JEET 100029)

W OE R EREHRERS B R B IR G ) il dp R Ty A B AR AR T 2 6 R
ARG G AT 45 B R AT R IAR G, BT MME A TREF, FRT MRS ERR
HFMK, TEMEXE, KRALET REBESIT R Z EBALEDLL, 3BT TAFEE @450 K K
HEEAMBEAL, EREIREE AR T HARR I L, EFTHRAT T LB XERALGL
AR SR, R T TAROK )RR S MR A AE . FIRT, #ATTREZRIAEMS, T
B R ETIERFLEIES, REHEEAMBAMMRE EABEZRNE 54, ZE&FNTRKARER
HR, T ELTEEREEME LS AMEGT, ATRaSILER I L E5EE, KRARETREHR
Bl R AR GEFN A —RGRET F TG4 ILR A ERLRERR, FTRELRAN: £F
KRBT HFTREARST(RDEEAAEARS), KAFRBEIRFREA 2, BAILAMT K
FHIEEASOmM A4, AMBLT TAF@EE A LERRE, TETMK, FAT REMMAE, EL
KR TAE@IRH ERI L FRE, HRT IFEELEET, RE, ST KAERRAEEGEA, &
BT RAREET @

K EF T RR ARG 8 B4 6] 2 @463 B B As; R L ARG

HE 5 ES: TD322 X ERARAEED: A M EHS:0253-2336(2023)01-0031-14
Hydraulic fracturing technology with directional boreholes for strata control in

underground coal mines and its application

KANG Hongpu'?, FENG Yanjun'?, ZHANG Zhen'?, ZHAO Kaikai'*’, WANG Peng'*
(1.CCTEG Coal Mining Research Institute, Beijing 100013, China; 2. State Key Laboratory of Coal Mining and Clean Utilization (China Coal Research
Institute), Beijing 100013, China; 3. Institute of Geology and Geophysics, Chinese Academy of Sciences, Beijing 100029, China)

Abstract: The application of hydraulic fracturing technology on rock fracturing for hard and complete roof, and destressing for roadways
with high stresses is increasingly widespread. Based on a top coal caving working face with extra-thick coal seam and complete roof lay-
ers in the Caojiatan coal mine in Shaanxi Province, the roof rock geomechanical measurements, compressibility tests, theory of hydraulic
fracture propagation, and 3D numerical simulation were carried out, and the determination approaches for fracturing rock horizon above a
working face, fracturing borehole layout and parameters, and fracturing technology were put forward. The underground industrial trial and
a comprehensive surface microseismic monitoring with actual time were conducted, and the spatial distribution characteristics of hydraulic
fractures in roof were obtained. Meanwhile, shield resistance, periodic weighting step distance and duration distance, weighting dynamic
load coefficient, and roof breaking energy were monitored and analyzed, and the hydraulic fracturing effect was synthetically evaluated. A
complete set of technology for hydraulic fracturing with directional boreholes in underground coal mines were preliminarily established,
which includes determination of fracturing rock horizon and parameter design, fracturing technology and equipment with directional bore-

holes, monitoring of hydraulic fracture spatial distribution, and comprehensive evaluation of hydraulic fracturing effect. The underground
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trial pointed out that: on the in-situ stress regime in the Caojiatan coal mine, that is the minimum principal stress is vertical stress, the hy-

draulic fractures were mainly horizontal fractures with a propagation distance of about 80 m on both sides of boreholes, the hard and com-

plete roofs above the working face were effectively weakened, and regional roof reconstruction was achieved. The intensive ground pres-

sure appearance of the working face was obviously reduced in the fracturing area, and production safety was ensured. Finally, the existing

issues associated with hydraulic fracturing were discussed, and technical developments were envisaged.

Key words: underground coal mines; regional hydraulic fracturing; strata control; directional borehole; rock fracturing horizon; fractur-

ing parameter design
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Fig.9 Propagation of hydraulic fractures in strata under presence of structural plane
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Fig.10 Numerical modeling of large-scale hydraulic fracturing
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Fig.18 Fracture distribution map of No.122108 working face directional hole hydraulic fracturing
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&2 Fl1-1 ARREM=ESH
Table 2 Spatial distribution of fracture mesh in each sec-
tion of Well F1-1
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Fig.22 Fracture parameter statistics
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