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Abstract ; Mining tremors are the essential factor for the formation and initiation of coal bursts. It is crucial to investi-
gate the fracture mechanism of the mining tremors to integrity the coal burst mechanism. An inversion mechanism
based on the source group is proposed based on the relative moment tensor inversion principle to effectively analyze the
rupture mechanism and response characteristics of source parameters. Based on the background of the application

in coal mines,the inversion matrix is constructed firstly. In addition ,the minimum ray number and source number con-
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ditions are deduced, and the identification method of source rupture type of mining tremors is optimized, which im-
proves the inversion accuracy and efficiency. The mechanism of seismic rupture mechanism and the response law of
source parameters in the fold structure area,deep buried fault structure area,and high-stress roadway coal pillar area
are analyzed statistically. The results show that the strong mining tremors’ focal parameters and rupture mechanism are
related to the geological structure, focal layer, and stress environment. The tensile fracture is dominant in the roof,
and the shear fracture is prevalent in the coal mass belonging to the fold structure area. The difference of source rup-
ture strength and stress adjustment degree between tensile-type and shear-type is slight, while the disturbance scale
of tensile-type is more extensive. The tensile-type has more muscular rupture strength,and the shear-type has a lar-
ger disturbance scale. Seismic source types in high-stress area coal pillar dominated by shear fracture are easily
along the coal pillar under the roof , and floor of the clamping stress along the edge direction occurs shear damage con-
tinuity. The average shear source parameters (in addition to the apparent stress) significantly higher tensile-type min-
ing tremors show that shear when mining tremors risk is considerably higher than tensile-type mining tremors. Source

parameters and rupture mechanism characteristics under different conditions can provide a reference for accurate iden-

tification and mechanical mechanism research of strong mining tremors.

Key words: coal burst;mining tremors ;focal mechanism ;source parameters ;response characteristics
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Fig.2 Schematic diagram of absolute moment tensor inversion
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RS PIER X HHE 7 (Brune K57 #iE
PR W HITHIR (5) MUBIE A/ B SRR bR T R U8B 3 6 5907 2 4
o B A AR 53 TEK S 15 45 6 o A%
Mo SRR (XU (AR AL ) 4mped RO,
¢ F p FTEIALRIBERE 3 ¢ MAZEAL
R AR ne ks R ARIRA G I M I
= 2mf, 0y FEETF Brune B8 )5 050
e e ] AW ; F 3mSR aTRI (P ok
PUATR FALFRIEAL AR BRI B A _ M 10.52. 0 0.63) 5 7 H Brune
2k, O e Ay T
7 J LT R IE 7 1 WA 19K T L R
77 16r,°
W) S0 T2 5 1 5 R AL 0 7 3 7K - E,
Tapp = ’U'Mi
0

3 BEMERT EERBENHEERSE
le) J87 £ 128

PUH S0 ), e 5 B %8 1R 5 S0,
M 17.58 ~48.01 m, 34 37.51 m, HA7 78 w5

mE, Hdr 250105 TAEMHAL T8 e A5, 75 m &k
AR R, IR N 500 ~700 m, 52 55 2418 ih ke i
SRS 250105 T A 2014-03—2015-05
A1 SR 311 & A ohily B 34 Wk, IFPEA K RE & 1
7R

5 HRH R ek

Fig.5 Coal seam contour of a coal mine in Gansu Province

ZAT 250105 A THT R 5% 1] W5 00 2] fry s 72 5
R NE 6 Fis, mE 6 i ALK 2= i W
BEEE (W15 25 13 55 16 S ) MR ; i
S AR R AT 1) £ 3l W) 1) ) I8 T U 8 ]
K, 0 R, W Z 0 R A SR I s R B G
PER .

& 7 4 250105 T AR 34 WK b B 52 22 R AL
il SRES B FRE, WK 7(a) Fis,250105 T.
VETE [ R TA] 34 /S oo b e =5 R p fir sk i 284 20

BUIREZE 14 K, RIIPIKME R 4 £ 55 e hh, $ir
B'Kﬁﬂzﬁ”%?/ﬁaz%u?]mﬁw%):ZEP 7 B U118 4 0]
BT HEZ BT 5 H e AT L A T (R R e A s
A TR 1) 85 )2 15 I e ol T A2 TO0 A0 7R 5 A 7% ) 2 22
DD T v KPR 2 07 7 RS AR P e i 5 1 A TR S 5
TR EERNE,

WE 7(b) B, whili B0 52 15 ) B 24 1h E 1)
JCA g, Z 50k B 7R 0 24 A /N T 300,
T BRI 00 M 22 KT 300, W5 7 i 24 i



728

F #® 2002 44 47 %

Bl6 MR i RS e I
Fig.6 Typical seismic waves of the strong tremor in a

coal mine of Gansu Province
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Fig.7 Focal mechanism and response characteristics of focal parameters of coal burst tremors in fold structure area
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Fig.9 Typical seismic waves of the strong tremor of

LW3302 in a coal mine of Shandong Province
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Fig.10  Focal mechanism and response characteristics of focal parameters of mining tremors in deep fault area
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Fig.11 Schematic diagram of roadway layout and coal burst area of a coal mine in Binchang mine area
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Fig.13  Focal mechanism and response characteristics of focal parameters of mining tremors in high stress roadway pillar area
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Fig.12 Typical seismic waves of the strong tremor of

a coal mine in Binchang mine area
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