FE38E BT
2016 4E 7A

# + 1T
DOI: 10.11779/CJGE201607005

27,

ook
Chinese Journal of Geotechnical Engineering

Vol. 38 No.7

REIRL B R RIS & SRR AT R AT

July 2016
(1.

rpE R B RDCA AR, e B 4300715 2.

FUO,OBERE, RHAN, EER KER'

BT ORI ERE, WK HS 266033; 3. JREITRESGEEATIER, BEK 400041)
S TCAERUFE IR, RUT P RS IR AT IR B B AR R AR . RIS LS IR R (OB BRI 75 RS T B R R |

B E NABREARE, SO MBR R AR K A AR AN, AN F B AR RS N E A 1K
() SR B G 3 R /NI S AR A N S D R s L PR D e B, HRL = bR, @F M =R R

LEA
FRBEJUREE 1] EE>0.4 1 75 K5 5 SO IORE AT WA 0 2 RO AR M J6 4007
KA R BOOER B BRI AN

EHAS: TULT

AR, AN AR ECRAF AR B A AR A B BOR, AR RTIE AR A I, [
F7 BRI, TR SRS RE N, A RO A TR R . OFEMREE R AR NI EH>0.8

I BT HRE TR KA A 4 s M IS IR ], AFE s RAETIR . OKEE NEME . 5 RIS R
NHERFRIRAD: A

cuncin@163.como

IR RTHR BT HCR RGO FE O I . I I 380 S FE RO AT — BOR I TH R G A7 AE 75 R T H R 1 “oF

XEHS: 1000 - 4548(2016)07 - 1193 - 09
EEEA: A 731984 - ), J, WRBRA, Wtja, EENGE A7 BT TRAE T T TAE . E-mail:

Experimental study on acoustic emission failure precursors of marble under
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Abstract: There are diverse acoustic emissions during the process of rock deformation and breakage in various stress paths. To
explore the relationship between emission failure precursors and stress paths, loading and unloading tests on marble under
different stress paths are carried out. The results show that: (1) According to the growth rate of accumulated ring count rate
before failure and the emission count rate at failure point, the sequence of stress paths from the largest to the smallest is loading
axial stress and unloading confining pressure, constant axial stress and unloading confining pressure, uniaxial compression, and
conventional triaxial compression. (2) Before failure under conventional triaxial compression, there exists an obvious low
emission period of acoustic emission count rate. The larger the confining pressure, the more obvious the low emission period as
the failure precursor. Rock samples fail within a very short time after the inflection point of growth rate of accumulated count
rate appears. (3) The growth rate of accumulated count rate of constant axial stress and unloading confining pressure tests at
failure point is approximately tangent with the low confining pressure. There is a quiet period of acoustic emission count rate

after close count rate before failure of loading axial stress and unloading confining pressure samples. The duration of the quiet

it

period increases with the confining pressure, and rock failure leads to a higher count rate. (4) When the stress ratio is more than

0.8 under low confining pressure or the time ratio is more than 0.4 under high confining pressure, the decreasing characteristics
of fractal dimension of acoustic emission can be regarded as the failure precursor of rock.
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Table 1 Ring count rates of samples under different stress paths
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Fig. 1 Photos of rock failure under different stress paths
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Fig. 2 Axial stress deviation-time-ring count rate of samples under

loading paths
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Fig. 4 Axial stress deviation-time-ring count rate of samples under
unloading paths
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Table 2 Fractal values of AE of samples under different stress ratios

rﬁﬁtﬁﬁ%% A=A TEHE . 0 R A% TNEE . 0 AR
WA
0MPa 10 MPa 20 MPa 30 MPa 40 MPa 10 MPa 20 MPa 30 MPa 40 MPa 10 MPa 20 MPa 30 MPa 40 MPa
0.2 0.32 1.46  0.88 1.38 1.27 0.60  0.89 0.67 0.53 .15 0.67 0.67 1.21
0.4 0.97 1.30  0.94 1.18 1.17 0.62  0.60 0.67 0.93 1.18  0.67 0.67 0.87
0.6 0.80 1.18  0.97 1.27 1.29 054 045 0.63 1.06 096  0.63 0.63 1.13
0.8 0.99 1.09  0.76 1.22 1.26 0.68  0.51 0.83 1.00 1.15  0.83 0.83 1.13
1.0 0.28 1.35  0.65 1.49 1.36 029 032 0.25 0.95 1.21 0.25 0.25 1.17
& 3 AHEATEREILL S & 5 7 F 45
Table 3 Fractal values of AE of samples under different time ratios
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