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Fig. 1 Lithologic bar chart of roof and floor in fracturing monitoring area
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Fig.2 Layout of microseismic observation system in fracturing zone



5 2 ]

TR, 45 LT 0 W 9 7K ) e SR B R ML B gl D 3R AF 5 © 25 -

2T T

S = :
Yl OEmEE e A

Yl EEER e A

¥l pmR® e @A

¥. .'H £ .-/
LT

@ .
ERA REE  BREHE

&
LR & AL

(20 Tol )

B3 e MR (a— TR 35 2 Bl b— R85 3 By o IR 4 Bl d— RS 5 Bl o TR RS 7 B F— 2R RED
Fig. 3 Microseismic monitoring results (a—fracturing section 2; b—fracturing section 3; c—fracturing section 4; d—fracturing section 5;

e—fracturing section 7; f—all fracturing sections)

R REY EBUR IS
Table 1 Monitoring results of microseismic propagation of
fractures

) L ZmBnM Wasnm
EH mk Em g SmEM {
B KFEMPa BEK/min defRon APITEEBR

BE B /m FF 25 /m
2 16.6 108 21 31 32
3 17.1 132 38 27 42
4 16.0 126 27 31 30
5 17.5 103 23 26 33
7 20.0 101 26 26 30

Jo7 T3 5 X JE T I8 MONE i X, AR BEAT R — Bk
S, % X B A T 32 1R, 45 A R T R
T332, R T 3 R R T L B BR T T ik A R
T35 DX A BRI 5 AT — B ) SRR B, K
Ja BB Z AT K E R Bk SR

BEAb, DRI W I 25 SR8 T LU, B K )
e 4T 3 R B AR, 7K 3 SRR AE K 1) B 7 e
BLH AR 20, R 1K R R A R 2%
IWEAREN e ol Pug i

42 ERKEMNEREIE

T L W55 il i 5 )2 0 R LB AR B0 X U=
W 55 SR AT I UE o W X A s S A S A
FEFL, &AL B 42.00 m, 047 45°, J5 {57 ff1 300°, &AL
MR 2E 30.00 m, K2 B 30.00 mo IR AL BT
BHE R RSB, TAEmMis4E L1, L2, L3 %
1 L B [ A2 5 A 98 K, ELBE 5 TR 2407 B )R %,
BIK BN, EEFIEZ )R, Bk, L1 L2
SEIEALTE R 2 B B B K, Hoh L2 54k
fLBKRER, L3 SHALIB KRB/, L4, LS F41L
KBAK(E 3f).

SRR N gE R o 2 BER LR 2 )R, s
AR — 0 i A K, 1A F] 42.00 m, 5 L2 5 EIE
FLALIRAL B Hefh, 3 L2 SHLBKER K, 546, L1,
L3 S FLIE R S0 X E A, 5 i T 248 1 A -
R R, A BBk, IR &9 8
Z VR ALALR A B, 5 10 0 28 Bt R 3 L 1 25 SR
HAFF o



£ 26 LA S AES RV

43 HTERRBY REHERSNK

TR S ) - T R AT R T, I U8 T it fL iz
A (19 e SR BT 1 2R B 4™ 8 9L PR ARG 5K, A oL )
Lz B8 MU= F N BE R R R E . 455
TR SR, X BE s 2801 18] W 0 39 2% s 28 B
FAFRCE 5 TR A0TSR 18] 2 6] B 5% 2%, i — 2 0t
TR R I R

ERERK. ENNERRET BRAEE
5

R R —E R E LR T A A a2
PR, #0522, e 4 v U I 38 (9 OB i &2, 106
AR LB R R Ay o X bR 2R 2 B L AR
5B 5 7 BB SRR Ge B vT R, AR TR L
KREOHRI AT, USRS A80E 5 2 1EH X
KA X 2 B 558 S BB 3 B 5 BigE
AN, A6 2R D) R B R A8 LT, 30 1 4
R KW EHIEHACE R . B GUR 5k
W5 EI) . BIRIASCER, 20 7K I 5 6 R) A% 3R £ RD
g (D) 5 R s Z A A e T (& 4) . 3
ARRFEARBCE D, KSR B RUR SRS
g (I=Pxt) f77E 3 PR B R, 0 5h

LRk REE 2R N=0.033 1x/-38.47, R=0.92

TEBR B Z: N=2.707¢"", R*=0.94

XoF BRI F - N=65.628InI-470.86, R=0.90

2 58 3 it i 4 BsF () R T A3, RS AR AR K
XA RS RFEAE K, N i A R LB e i
M T2 T ik /0 o A BTN Ry R P R BIORT 3 K ok B K
i TR, MECREOCR NS TR RS R Y
G o I, 76K TR T o A% b, nl AR F 0 1 L
5 e A TR R EROC R S A T Y B  ZE) R] AN
FEZLY R mT B e TR ROR, PRIE R BRI e .

432 BEAEMIMNEHRKRAE W

LA W N0 3 AR R BB B R RE S A R R,
BifLiis B —MBGRH PR R 2, 258 Bt T
FAFIN A Bl LA AR T I R 23 X, AR AR A 1 9]
REEHG, RS XA A AR O, [ R oy
WK oy WS, B 25 A TR (Ao=0,—03) , KRR T AT
FE TR S X — WA R 73555 IX, £ 32 2 e R,
IO 3 58 DX A S B, R SRR 2 (] 5) ¢

5 #it

(1) AR YR 24 52 00 L ) 1 i 4 24 B e S
A3k 26~33 m, 30~42 m, AS[A] TR BURGE S5 4 A
FRAIE 2 B, F0RR W R AR T R S ke e 2 i R v S
BB Rt B SRR E, PR AT A 2 R SRR 1Y

4.3.1

2025 4F
40
(a) °
36 | .
. rd
& N=0.0331-38.47, R*=0.92  ,*
- 3t .
#w 28 - i
i e )
24t s
o .-
o’
20 F
1 1 1 1 1
1800 1900 2000 2100 2200 2300
i /(MPa-min)
40
b
(b) °
/
36 /
/
/
< N=2.7077e"2/, R=095 ,
o 32 ’
] ’
5 /
b e 7
B 28 | Ve
51 [} 3
= Q.-
UL - ==
&
°
20 F
1 1 1 1 1
1800 1900 2000 2100 2200 2300
& /(MPa-min)
40
© o
36 - -
< N=65.28In7-470.86, R*<0.90 -~
r\ 32+ L7
= s
& 4
i 28 -
w )
& 7 e
24+ e
e -
@ <
20
1 1 1 1 1
1800 1900 2000 2100 2200 2300

M /(MPa-min)

4 BURHEGE S E . I E A O R (a2t
FHIG; b—HE BUH G c— X BAHSG)
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Fracture Propagation Law and Controlling Factors of Hydraulic Fracturing
Based on Micro Seismic Monitoring
FAN lJichao, JIANG Qiping, WANG Yanbo, LI Wengang, WANG Jie, LIU Hang

China Coal Technology and Engineering Group Corp., Xi’an 710077, China

Abstract: Hydraulic fracturing was the key technology to weaken the hard roof of coal seam and solve the dynamic
disasters such as strong underground pressure and large area hanging roof. Accurately understanding the propagation law of
hard roof fractures during hydraulic fracturing is of great significance for precise fracturing construction and effect
evaluation. Taking the hydraulic fracturing project of a mine in northern Shaanxi as the object, the microseismic monitoring
technology was used to monitor the process of fracture expansion in the process of roof fracturing, reveal the law of roof
fracture propagation law, evaluate the effect of roof hydraulic fracturing and discuss its influencing factors. The
microseismic monitoring results indicate that in the process of hydraulic fracturing of the hard roof of the 4203 working
face, the roof cracks dynamically expand on both sides with the progress of fracturing, and the final extension range of
cracks on the side of transportation roadway is 26 ~ 33 m, and that of the auxiliary transportation roadway is 30 ~ 42 m.
The verification of the pressure relief drilling show that the fracture range on the side of the auxiliary roadway is up to
42 m, which is basically consistent with the microseismic monitoring results, indicating that the fracture has been extended
to the bottom of the pressure relief hole, and the hydraulic fracturing effect is better. In the process of hydraulic fracturing,
the expansion range of fracturing fracture is positively correlated with pressure and fracturing time, and the expansion
range of fracturing fracture is also related to the goaf. The results provide the groundwork for the extensive use of
microseismic monitoring technologies in the coal mining industry and offer a scientific basis for precisely assessing the
hydraulic fracturing effect of the hard top plate in the working face.

Keywords: hydraulic fracturing; microseismic monitoring; expansion range of fracture; controlling factors of goaf
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