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Study on prevention technology of rock burst by break-tip blasting and its

effect estimation
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China University of Mining and Technology, Xuzhou 221116,China; 4.Toksun County Yutian Coal Industry Co. ,Ltd., Turpan 838000, China)
Abstract ; Break—tip blasting is widely used in the prevention and control of rock burst under the condition of hard roof.Based on the mech-
anism of rock burst induced by static and dynamic loading,the mechanism of break—tip blasting to prevent rock burst is analyzed.Based on
the analysis of the pre—assessment and dynamic evolution characteristics of the rock burst,the time—space—level division characteristics of
rock burst is revealed,a technology system of time—space—level division break—tip blasting to prevent rock burst is proposed, which is ap-
plied to the engineering practice of rock burst prevention with hard roof,and it through theoretical calculation,drilling cuttings monitoring
and microseismic monitoring to evaluation of break—tip blasting effect.The results show that the continuous weak surface consisted of frac-
ture zone is the most important area to control the rock burst,the break—tip blasting can reduce the dynamic load strength released by the

instantaneous breaking or collapsing of the roof,reduce the static load level imposed by suspended roof in coal ,and promote the peak stress
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of the coal to transfer to the front of the working face ,which can reduce the risk of rock burst.Based on the characteristics of " three parts"

of time—space—level division of rock burst,a time—space—level division technology system for prevention and control of rock burst is estab-

lished , which includes inclined break—tip blasting in cutting hole, strike break—tip blasting in coal pillar, pre—splitting blasting in working

face and breaking—tip blasting in time.The system is applied to engineering practice and the effect of breaking—tip is evaluated,in which

the flexural elasticity of roof decreases by 72% and 76% respectively in the initial weighting and periodic weighting after inclined break—

tip blasting in cutting hole; the average amount of drilling cuttings decreases by 0.55 kg/m after strike break—tip blasting in coal pillar;

the total energy and the maximum energy per day of microseisms in the presplitting blasting area of the working face are obviously reduced

and the frequency of microseisms is significantly increased during the mining period.The effectiveness of time—space—level division break—

tip blasting technology system to prevent rock burst is verified.

Key words:rock burst; dynamic and static load; break—tip blasting; effectiveness estimation
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Fig.1 Division of blasting in rock mass
AT 5 R R B B N, A T A
dr IR B S AT B, B R IR AAAR 1 i
JEBh 19 E B, R He i B 36 2 A RRAICR:
I BBl R A8y KT R 275 1) B 280 o B T )
R RO TR R I 2 A A SR R g 4y
AR 2 B, W T 2 0 =5 T A 5 % 375 % 1) 5
A0 I AR B PN, T (B RN Bl kS iz 7

WA LA, JOREAAR PAY DAL %7 7 7 6 i) T AR TR 7 56 7% o
RS AR LA 5 3 o AT B BN R AR AN T
AR ST W TR BT 45 2 7R 23 OB IR T, BTl
J2 AR 142 ot SR B () A A TR T
(U NIOEE R AV S R 2 P R SR DRl L S e RIS
AR R 0 AR v e B2 8% I T B 114 48 R T 344
o AETUAR A2 Hh St W DU A, R R i
For i DX B DX — T3 T RE 8% 5 VR TOUAR 58 B 1, el
R SRR AN B A v S i SR RE Y
RE T, M R R TR o J2= T DRI 5 i ) 7% 242 ) 2l 2
JEE B DXCRITZRBE DX 9 471 23 IR A 7% Bl 3 1 o
Uok, DT80 5540 A Bl o0 A T AR s e, D) —
7 8T, W TOUAR ] AR iR 25 IX Tl o 2 et 5
/D 2R 2 DX AR UK JEE AN 38 45 iy EAR BB = Y
TESEEASAA | DT AR T A 1 FRLBEAA (1 7 288
RS REAAR PR W (E007 3 o7 8 1) T AR TR 7 e #% . 25
SIAT W TR0 T 008 5 RO S PR BB N ) 2l 3
JEE RV PR 2805 2 74 77 TR SR 9 L v s 5 3
R

U ahiakaE In
HEATH

BT =

FLAR T

ELA% T

AR
B2 B BUR B JE & R G RO R B A

Fig.2 Rock structure and load distribution of coal before and after break—tip blasting
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Fig.3 Evolution of rock burst before and after mining
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Fig.11  Variation of coal cuttings before and

after break—tip blasting
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Fig.12  Microseismic activity before and

after blasting pre—splitting zone
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