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Abstract: To clarify the mutual influence among multiple borehole fracturing in the directional long-borehole
segmented fracturing gas drainage project and provide a robust basis for optimization, this study investigate the
fracture propagation patterns using the PFC discrete element numerical simulation. The controlling factors
affecting the drainage promotion effect of this technique were systematically analyzed and validated through
engineering applications. The research results indicate that appropriately increasing the borehole spacing during
multi-directional long-borehole segmented fracturing can effectively promote the expansion of fracture
propagation; employing a staggered arrangement of fracturing sections is more conducive to fracture propagation,
significantly enhancing the influence range and permeability improvement effect; and the injection and fracturing
sequence of first fracturing the boreholes on both sides and finally the middle borehole yields better fracture
numbers and drainage promotion effects compared to other injection and fracturing sequences. Combining
numerical simulation results with practical engineering experience, the optimal fracturing technique for the
directional long-borehole segmented fracturing gas drainage project was determined. This provides theoretical
support and technical solutions for enhancing coal seam permeability and improving gas control efficiency

through hydraulic fracturing technology.
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Fig.2 Axial stress-strain curve of uniaxial compression test
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Fig.3 Numerical model of directional long borehole

hydraulic fracturing

1.3 AR

RIS B S R SO K T R S4B
JRISZI, R T AR R o Z AL T 2%
KRS Y R AR . T 5 BT A8 ) B LA
P TR BEIER, LR ) Al FLVE R B 5%
M, P fLIEEE L 53513 k7 400 mm, 450 mm,
500 mm, 550 mm, F&ZEAE IR0 m P17t
B A A B, TR R 43 5 5 I T
AR L EZE, aeiE 2 FERY, A A
B4 M 4% A LA

2 ZHEEAERIT L REN &R

2.1 EmSEFLAFSHFLEEEXY REY REIF M

WIETE 22 5E 1] B AL o3 B R e A vh 0 1 )
RN 557K 1 2BE R S 1 LA, I ZE 1] i AL
ANTR] T8 K 7 s BB AL, , AN [A) [R] K ) 2R 4%
KBV RILEILIA 4,

L =500 mm
(a) EER 1000 AT

L =450 mm

L =450 mm L =500 mm
(b) fEFR1 50002
K4 A[EAEESE ALK ) 34 LT Y RIES
Fig.4 Development and expansion morphology of hydraulic

L

L =400 mm

L =550 mm

fractures under different spacing conditions of directional
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Fig.6 Development and expansion of cracks under different

arrangements of directional drilling
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Fig.9 Schematic of segmented fracturing positions for directional long boreholes
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