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Damage images of granite under different impact velocities

(a) —v=8.62m/s; (b) —v=13.69m/s; (¢) —v= 16.40m/s;
(d) —v=20.50m/s; (e) —v=26.80m/s; (f) —v= 31.50m/s



B 9H%E 3

SEESE IO Tk AN REIEDYIE (AEIE W N 348
BRI B AR T LUER e S A R 8O 2
SEUTRRAEL TR L W T A RSO i N A
S, FEARIE N LAY SR A0 32, B i i B2
HUE/ = E S AN L E AR SR S
BN K 1 ARENRI G AR, WL
B B i o R AR B v A RS R 1 T,
RECFH RN, JLEMARIL S . f A
PG R R EAT, AR EIUAE T mnd ph e T
et S Y R A B A RORL R FH 45 2R
F1 ARpEHEE T EERAG SR
Table 1 Statistic results of active cracks under

different impact velocities

Impact velocity — Density of cracks  Mean length of cracks

/(m*s™ ") /mm™ 2 / mm
8.62 0. 366 0. 630
11. 63 0. 673 0. 542
13. 69 0. 888 0. 391
16. 40 1. 187 0. 339
20. 50 1. 482 0. 221
23.70 2.932 0.172
26. 80 3. 877 0. 142
31.50 3. 652 0. 101
34.27 3. 847 0. 082
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Fig. 2 Relation of density of cracks and

impact velocity

=
~J

=
N

(=1
(98]

Mecan length of cracks/mm

=
—

wh
—
=
ot
wh
oL
=
(e
wh
o]
o]
‘>
tLh

Impact velocity/(m+s™ ')
B3 ROCFEKEES bl R # R &R
Fig. 3 Relation of mean lengh of cracks and

impact velocity
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Fig. 4 Distributions of active cracks under different impact velocities
(a) —v=11.63m/s; (b) —v=23.70m/s; (¢) —v= 31.50m/s

x2 PR

Table 2 Results of fractal analysis

Code B C D E F G
Impact velocity
/(mes Y
Strain rate/s” ! 221 234 382 715 837 1002
Fractal dimension 1.142 1.167 1.214 1.248 1.327 1.378

0. 142 0.167 0.214 0.248 0.327 0.378

11.63 13.69 16.40 23.70 26.80 31.50

Damage value
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Fig. 5 Regression lines of a and N (a) under

different impact velocities
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Fig. 6 Relation of damage variation and

strain rate of layers
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Observation and analyses of meso-scopic damage

of rock layers impacted

Wang Jieqiang, Song Shouzhi, Xu Xiaohe

Box 413, Laboratory of Rock Fragmentation,
Northeastern University, Shenyang 110006, P. R. China

Abstract: The meso-scopic damage of impacted granite layers was observed by ASM 68K semtautomatic image analysis

system. The distribution and evolving process of dynamic damage of layers were studied respectively from imaginary and

fractal view. The test results indicated that the damage degree increases with raising impact velocity, the damage distribu-

tion of layers is fractal, the fractal dimension is a proper value reflecting dynamic damage degree of layers, the damage

variation defined by fractal dimension is approximately linear with the strain rate of layers.
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