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STUDY ON QUIET PERIOD AND ITS FRACTAL CHARACTERISTICS
OF ROCK FAILURE ACOUSTIC EMISSION
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Abstract: Through the load test of rock, different rocks are tested and the mechanical and acoustic emission(AE)
characteristics of rocks are studied. Stress-strain curves, AE accumulative total number and AE rate of rock failure
are gotten. And AE features including the relationships between AE and time, AE and stress are studied. This study
discusses emphatically the AE quiet period of the loading processes to those rocks whose plastic deformation is
obvious. In this AE quiet period, the stress increment will be diminished in unit time when stress approaches to
peak value strength and it will need more time. Moreover, AE rate will be declined and AE quiet period will also
appear in this stage. But for those rocks whose plastic deformation is not obvious, this AE quiet period will not
appear. In addition, by fractal theory, the AE values of different stress rates especially at quiet period are calculated
and analyzed. It is found that the fractal values are lower in initial loading stages and increase gradually along with
stress, about at the 40% of stress rate, fractal values begin to fall down. The fractal values go down to the

minimum near the peak value stress and foreshow rock failure. Furthermore, combined with indoor experiment,
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some problems of in-situ monitoring and prediction are discussed, It gives the theoretical basis and methods for

in-situ rock mass monitoring and forecast by AE technology.

Key words: rock mechanics; rock failure; AE quiet period; fractal dimension
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Fig.1 Typical experimental curves of rocks
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Fig.2 Curves of AE count, AE rate and stress with time
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Table 1 ~Test results of stresses, intervals of time and AE
events before peak strength(rocks whose plastic
deformation is obvious)

= N F1/MPa IF 18] [ /s FORAHEIR
50
55 23 4
60 26 2
65 23 5
mEiERE > }
75 23 3
80 23 2
85 30 7
90 28 6
96(UFAH) 63 2
75
80 28 1
85 26 7
90 25 6
95 27 2
32 100 26 18
105 29 8
110 34 7
115 30 10
120 56 18
125(UEAR) 52 9
30
35 20 38
— 40 25 128
45 35 109
50 35 93
55(UEAH) 35 58
90
95 25 90
100 25 98
[ 105 20 81
110 20 84
115 20 84
120 25 107
125(V4AH) 45 84
30
35 17 3
40 16 5
45 13 4
E= 50 12 10
55 16 17
60 13 16
65 32 7
T1(EAH) 25 6
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Table 2 Test results of stresses, intervals of time and AE
events before peak strength(rocks whose plastic

deformation is not obvious)

Fay s N F1/MPa I 1] [ Rl /s FRAHEIR

120

125 20 86

130 20 86

135 20 86

140 20 85

AR 1 145 18 84

150 12 88

155 20 86

160 26 107

165 19 88

170(U4AE) 24 106
53

58 10 23

63 11 28

68 11 32

73 11 32

VEE S E ) 78 9 35

83 10 36

88 10 39

93 10 38

98 11 37

103(UEAED) 25 94
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Table 3  Fractal values of samples at different stress rates

HEEG IR it (oo, S 4iEAE(D)
0.0~19.4 0.55
19.4~42.0 1.15
1 42.0~70.2 123
70.2~89.7 1.19
89.7~100.0 0.97
0.0~15.7 0.62
15.7~31.9 1.33
2 31.9~58.4 1.07
58.4~69.4 1.15
69.4~100.0 0.87
0.0~19.1 0.62
19.1~39.0 1.15
3 39.0~68.3 1.02
68.3~86.4 0.81
86.4~100.0 0.65
0.0~22.6 0.47
22.6~46.7 1.60
4 46.7~69.4 1.33
69.4~88.1 1.48
88.1~100.0 0.87
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Fig.4 Curves of stress rate and fractal value
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