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Study on the Characteristics of Loss Ratio and Loading-unloading Response

Ratio before Rock Failure
Gao Zhenping' Li Shulin' Huang Bo' Chen Dongxia' Hu Jingyun®
(1. School of Architectural and Civil Engineering Xiamen University Xiamen Fujian 361005 P.R. China;
2. Changsha Institute of Mining Research Co. Lid. Changsha 410012 P.R. China)

Abstract: On the basis of the acoustic emission for rock under cyclic loading and unloading the characteristics
for the loss ratio and loading-unloading response ratio of rocks is studied and the evolution of the internal damage in
the course of loading and the precursor characteristics of failure are explored. The results show that the variation
characteristics of loss ratio of three kinds of rocks like hrnfelswere are consistent under loading and unloading
conditions; The loss ratio is relatively large in the low stress level stage and it shows a clear downward trend. After
entering the medium stress level the ratio decreases with a relatively flat trend. In higher stress level the ratio tends
to be stable and the specimen fails at 0.08 ~0.10. At the same time the variation characteristics of loading-unloading
response ratio of three kinds of rocks like tungsten and molybdenum ores are consistent. There were almost no acoustic
emission at the unloading stage in the low stress level stage and the loading-unloading response ratio were relatively
large. Acoustic emission was more active at the unloading stage in the medium stress level and the ratio dropped to
about 1. In higher stress level acoustic emission was very active at unloading stage and the specimen failed when the
ratio increased over 1 again. The results reflect the process of rock internal damage from small to steady expansion and
then to unstable expansion. So the variation characteristics of loss ratio and loading-unloading response ration can be
used to evaluate the damage of rock and also can be used as a reference for prediction of rock failure.
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Fig. 3 The cyclic loading and unloading curves

21

“ » 1

n
n=AW/W
AW
W
4 .
(o)
7
L
&%
- Z\‘\ﬁuﬁa
ma éf
7
AW/
i (&)
4

22

3.1

Fig. 4 Determination of loss ratio caused by internal

friction of rock through cyclic loading test

(2)

Y=E_/E,=AD, /AD_=N, /N.

tAD

X, de, /de. E_

Yinde'+ Eza
, «_'_H\ “_»

VE o E

N



13

38
. 0.5+ e
2004 ——
049 —a— R
150
e 0.34
g %
£ 100- = 0_2_\ \
R
= \5%\1
504 0.14 l:.\.}:':-—l\l
0- T 1 G . T T T T T b T T T N T T T N T b T T 1
0.006 0.012 0.018 1 2 3 4 5 6 7 8 9 10 11
REAE £ PEAR W BR
()WL -EAE IR 6
2009 ___ g Ay-Bt A 140 Fig.6  Variation curves of loss ratio
I A B3}
1504 30 1174
g < AW D
Eb 100 20 ﬁ
i~ i
504 10
0.1~0.2
0+ 0
500 1 000 1 500 2 000 AW
iffa)/s
(b )R Jy-iof )7 A S o e h 22 P
5
Fig. 5 Testing results of lead zinc mine ° 3
5(a) () 01
- - 0.08 0.10.
) 14 AW
3.2
o 3
(1) 0.08 ~0.10
6 o
6 3 °
33
0.3
(3) 3



2017 1

39

Table 1

1
The acoustic emission ratio of rock samples

under cyclic loading and unloading

2 3 4 5 6
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Fig.7 Curves of loading/unloading response ratio
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