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Field tests on fixed-point hydraulic fracture with extra-high pressure in coal
seam for rock burst prevention
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Abstract: Considering the current domestic and overseas situations of lacking mature active regional technology for rock burst
prevention, a kind of new technology is introduced using fixed-point hydraulic fracturing with ultra-high pressure to form
regional low stress areas in coal body for facilitating rapid excavation and mining. The field tests are carried out at the mining
depth of about 1000 m in Shandong Huafeng Coal Mine. In order to monitor the whole process of the tests, microseismic
monitoring system, stress dynamic real-time monitoring system and pressure sensors are used to monitor coal and rock fracture,
stress variation in coal and rock and line pressure, respectively. The main conclusions are as follows: (1) After the fracture
pressure reaches 24 MPa and remaines for about 11 seconds, the first fracture occurs in the coal, and then the fracture radius
reaches 8 m when the pressure stays at the same level for around 13 minutes; (2) The stress performance of time sequence in the
whole fracture process is that: the stress of the observation point 9.5 m away from the fracture point increases significantly after
the water is pressurized— fracture occurs in the coal—~line pressure plunges— stress at the observation point tends to be stable;
(3) The fracture process approximately cuts the coal into cuboids of 6.2 mx8.0 mx6.2 m, and reduces coal burst tendency
effectively with the injection of a great deal of water; (4) The tests show that the fixed-point hydraulic fracture can achieve rock
burst prevention by means of “stress transfer, coal weakening and energy storage decrease”.

Key words: hydraulic fracture; fixed point; rock burst prevention; rock burst; microseism; stress

51 = PRI i BT A RO AT e, 3L
IK IR ARAE A R T ST R e AERORGUSAB AR S TR N, BRI TR UEE

S BRI R, O RS, AT AR LI (2014M360892)

ks AER: 2014 -08 - 16

EEWA: HKARFHFIEETE (51274022, 51174016); EFKE 5
FEREIFUR VR (973 THRID T H (2010CB226803); i [E 115 F}



53

FAmS, A B R I UK 2 B o 527

WA TR A ) WA TTTRE R K BT o K LI L
[y DX I s 9 250,

Pt IS AR IR TR L E B K E, B
A R 75 SR OGB4 ) L S T,
FUR [ A AN v o ok i s 1) 5 2T BOR SR A LD
Heo BRI . TEKL WTTRAE R HRE Y,
JUEIAT T B, A0 “JRER T BOR TR
Ky BiAm . NAREWR EEPCRAREORUE, HIF
SR PR DCSRAE Bl o 3 JEAT 2 AT R i

A2 K I T8 5 AE 20 MPa LR, &
TR v A A, AN TR] R A s RIS AN (1
TER, W E K B A AR A K T 0~12
MPal'* 1, B R S B v AR R T — N T
20 MPa"™ o -kt A IR 2 08 8 % i 4 v
WU ZE K s ) T e o0 IR i BAT (=
K3 EE 4B AR 1y g QR Y, 2 Bt 1Ry
P8 SEI s A Sy B ) SR RS DL, B R ANERAR. A
U SEBLA I R b B R I DX B, 3250
PR Z I I AR BN R L, SR e v T
RUK N IEREAR, KIS T7K %) 20 MPa LA E, 34T
LI BOE R, DUB X IEARN X, iy
BRIF AN PR A1 3 2

ASCUAEF R 1412 AR TR 5, /R Z
B e P 7K g P 2R e R P s g A s e )
B o R R A R I A4, PIMTIEZ2 1 2 s
R IR ) 878 S i I AR Ge M it 72 s I AR e LA s
DU 1ot Vs K ) s 2B R, it i =
TR i T P 2 S MU B R B i 2905 1 e ) 1 3
A

1 KAERBIBHHLIE

K3 s 2B et s RO RLEE 32 00 1 ) e Vg e
oo ek i PESS AR & BE AR B CARRR DL &
RefEJs 3 A5

(1) AR ) vy Ve 1) AR IR P e B

W2 i s 7 ) s 2R e P 2R DX K s RS i~
T N AR N O OR R SE, MARITIATAE T
BOLPNIT IR T BEAR, RNy 16 J e R, e A
FEo3AT, BRI N AL R SUN T N B X, FFE
A EN TR e BRI, JE I b A R AT R
00 LR e s K 2, T SEBILN ) 58 R RS, Ik
B AR s

(2) BEa AR AL g

FEAK I R, Bl KB K IEN, BEE R
PETCRE A AR e8As O R AR P 52 AR LA
LIR 3 A5 Ol /K ) s 857 AR 0 R RS e

KR AR 0 5 I FIOM G5 48] PR A TR R A AR
QBEARMACRE T, SR “ A& —3” RE&, B
SRR LR, DU BRI, Z5M0THI I 45 1 A
PRl e AN ] 2 R S il PO R S R EN ]
PRI, M R ORI A B S I e R, JEAR B
PERERIBE S R B, Tk BB v vt b s (0 H 1

(3) J/NE REAR BT R LIRSS & RS

Ha BRI R LR T 1A N ER, FETE A KT
AN SN, AN HURAARR Y T B S5 R T
TEh, “E” NN SEILRE LA S8R, SEIL
M RN BE R GRS B RERE S 1M
B LB

2 BREBSEESRKNERIIANH
2.1 ISR

LRI SO 1412 S8R R
, HALTFIHH R, —1100 AKX PYX B .
2 1411 SERTARTHERZS X, A MARTF R 1413
TAEM, K 2160 m, BIAHCE 154 m, FHRIFR
RIE 1170 mo CAE TR 5 IR SRR R AR
ISR . TAETR & 2.4 m, fEIREER
5 0.6m; JREEE 3.8 m, JHCEE S SREHE T,
TP R 1.2 mo TAETIFR A PYLE P32 6.2 m,
ACRARECH 1, A R A 28%, AR,
P Y 320, B PR R A FA1.5~2.5, LA 1.31
t/m’, B[ PUHEIRE 10.8~25.5 MPa, R E7KH 2%,
FLBRAE 4.38%. 2 Ay, BN 5l
1), EL A SR U] o 1412 SE8CT AR T2 T
JEAR SR 1 FioR .

F 1 BEETURRIERE

Table 1 Roof and floor of coal mine
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Fig. 1 Layout of hydraulic fracture boreholes
2.3 WNARFKME
Bl 2 B B B B AR K R AR
MR A ARG, SN A e K i
Fs S3AEAE, LRI R R 15 2

HABITES (RE)
) JKERE HE)

EAtemas
Eﬁiﬁﬂ:kﬂz

HE

2 MHERERTEE

Fig. 2 Tube connection of test ground
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Fig. 3 Layout of stress dynamic real-time monitoring system
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