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Analysis of micro-erack characteristics from rockburst failure of
basalt in Baijiao Coal Mine content

LI Deian' > GUAN Lei' > HAN Li~giang”® MIAO Cheng-yu’

(1. State Key Laboratory for GeoMechanics and Deep Underground Engineering China University of Mining and Technology( Beijing) Beijing 100083 Chi-
na; 2. School of Mechanics and Civil EngineeringwChina University of Mining and Technology( Beijing) Beijing 100083 China; 3. Seismological Bureau of
Shandong Province Jinan 250014 China)

Abstract: This study intends to learn more about the mechanism and feature of rockburst disaster in coal mines from
the perspective of micro-eracks observed in the fragments from the laboratory rockburst tests i.e. the relationship be—
tween the fractal dimensions of the micro-cracks and the corresponding failure stress state from each of the tests. Two
types of loading-unloading methods were applied in the laboratory rockburst tests on 8 basalt specimens from 4 loca—
tions of Baijiao Coal Mine where rockburst happened frequently. Scanning Electron Microscope( SEM) technique was
used to capture the images of micro-eracks with proper scales and the fractal dimensions of the micro-eracks were cal—
culated based on the digital information from the images. The results show an obvious difference in the fractal dimen—
sions of the micro—cracks from the tests with two different loading-unloading methods. The relationship between the
fractal dimensions of micro-eracks and the ratio of the maximum to the intermediate principal stress( o, /o,) at failure

was analyzed and the corresponding quantitative linear formula was obtained exhibiting a closely correlated relation—
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ship between the fractal dimensions of micro-eracks and the process of stress conversion during rockburst.

Key words: basalt; rockburst; fragment; cracks; fractal
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1

Table 1 Results of basalt specimens in uniaxial experiments

/(g*em™) /(mesh) /MPa /GPa

FRUCPI 2.96 5763 185.0 43.6 0.17

FRUCP2 2.95 5738 167.0 36.3 0.17

FRUCP3 2.95 4793 172.0 41.1 0.19

2.95 5431 175.0 40.3 0.18

FRUCSI 2.95 5 665 209.0 73.7 0.20

FRUCS2 2.97 5 867 197.0 60. 1 0.22

FRUCS3 2.97 5 885 201.0 66. 3 0. 61

2.96 5 805 202.0 66.7 0.34

FRUCHI 2.95 5411 97.1 60.0 0. 65

FRUCH2 2.92 51757 92.8 67.1 0.17

FRUCH3 2.95 5797 109. 0 86.0 0.25

2.94 5 655 99.7 71.0 0.36
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Fig. 1  Photos of specimens after rockburst in loading way 1
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Fig. 2 Photos of specimens after rockburst in loading way 2

Table 2 Results of basalt specimens in rockburst experiments

/(g*em™?) /(mes!)
FRRBP1 2.96 5 812 178 /48 /0 60 mm x 60 mm x 10 mm
FRRBSI1 2.94 6 138 163/48 /0
1
FRRBDI 2.94 6017 127 /41770 100 mm x 60 mm x5 mm
FRRBX1 2.87 5348 113/41/0 40 mm x20 mm X5 mm
FRRBP2 2.96 5558 161/64/0 60 mm x 60 mm x 10 mm
FRRBS2 2.98 5 780 167 /66 /0 75 mm x 60 mm x 10 mm
2
FRRBD2 2.94 5 815 116/50/0
FRRBX2 2.94 5726 113/54/0 150 mm x60 mm x 15 mm
(1 o SEM
(2) 3 SEM
° SEM 3( a)
3(b)  3(c)
100 300 500 3( d)
1 000 o
3 100 ~1 000
(3) SEM 32
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~ ) N
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N 16
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Fig. 3  Crack information extra¢tion,process of SEM photos
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Fig. 4  Crack photos of fragment after rockburst in loading way 1
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3
Table 3 Fractal dimension of surface crack on rock pieces
1 2 3 4
FRRBP1 3.74 1.419%* 1. 566* 1.493 1.521 1. 500
FRRBSI1 3.43 1.382 1. 607* 1. 366* 1.418 1. 443
1
FRRBD1 3.18 1.291% 1.334 1.491* 1.351% 1.367
FRRBX1 2.79 1.537* 1.439% 1.521% 1. 472% 1.492
FRRBP2 2.54 1.391* 1.093* 1.286* 1.221 1.248
FRRBS2 2.53 1.213* 1.397 1.395% 1.290 1.324
2
FRRBD2 2.34 1.335% 1.376* 1.097* 1.267* 1.269
FRRBX2 2.12 1.315% 1. 063* 1.283* 1.297* 1.240
.k
1.61 401
TR 1 y=6.37x-5.76
15¢ 35| R=095
FE
14t %
& R 301
R &
/h 13 B 2‘ ///
h 2.5F %
127 mEIT R 2 ” TR
il 1€ 13 14 15 1.6
% 2 2 % 5 4 2 % 4D
82228 8¢
- e K [~
[ T = I O 9
8 Fig. 9 Relationship between the ration of stress and the
Fig. 8 Fractal dimension of fragment in basalt rockburst fractal dimension of rockburst crack
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