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Acoustic emission response characteristics and early warning of
prefabricated hole tuff failure
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Abstract: Defects such as cracks and holes in rocks can easily lead to local damage, which has adverse effects
on construction safety and maintenance. The rock mechanics testing system was used to carry out uniaxial

compression tests on tuff with double-hole holes of different rock bridge lengths. The acoustic emission (AE)
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monitoring system was used to monitor the whole process. The AE characteristics of rock deformation and
failure process were studied. Based on AE energy, ring count, RA / AF value, & value and other characteristic
parameters, the influence of different rock bridge lengths on rock failure was analyzed, and the precursor
information of damage evolution characteristics was explored. The results show that the AE parameters change
periodically with time, and there are obvious abnormal response characteristics before rock failure. AE energy
changes from group earthquake type to solitary earthquake type with the increase of rock bridge length. AE
ringing count has experienced quiet period, active period and sudden increase area. AE RA/AF value is
sensitive to local small crack propagation. AE & value has experienced rising period, fluctuation period and
falling period with time, and the overall trend is decreasing. Each parameter of AE has the precursor of rock
failure. The AE cumulative energy, AE cumulative ring count, AE cumulative RA/AF value sudden increase
point and the lowest point of AE & value are taken as the “critical failure precursor point” D. The early warning
time series follows: AE cumulative RA/AF value > AE cumulative ring count > AE cumulative energy >
AE b value.

Keywords: rock mechanics; prefabricated holes; acoustic emission response; rupture characteristics; early

warning precursors
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Tab.1 Physical parameters of tuff

i N Pt/ g i/ (g/cm?) Wik /(km/s) !
00-1 49 mm X 48 mm X 100 mm 688. 40 2.92 3.78

00-2 49 mm X 46 mm > 101 mm 672.10 3.09 3.96 Eit
00-3 50 mm X 49 mm X 97 mm 673. 40 2.83 3.75

0-1 49 mm X 46 mm X 100 mm 683. 80 3.03 3.92

0-2 47 mm X 48 mm > 100 mm 671. 80 2.95 3.81 F=0em
2-1 49 mm X 48 mm X 98. 5 mm 679. 30 2.93 2.74

2-2 48 mm X 48 mm X 99 mm 690. 30 3.02 3.95 f=zem
4-1 48 mm X 48 mm X 100 mm 707.10 3.03 3.94

4-2 49 mm X 48 mm X 100 mm 700. 50 2.89 3.74 fedem
6-1 49 mm X 49 mm X 101 mm 710. 40 2.93 3.83

6-2 48 mm X 48 mm X 99 mm 676. 60 2.97 3.92 =6em
8-1 49 mm X 48 mm X 100 mm 700. 50 2.98 3.98

8-2 49 mm X 47. 5 mm X 102 mm 688. 40 2.90 3.88 F=gem
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Fig.7 Stress-AE b-value-time distribution characteristics
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Table 2 Acoustic emission critical damage precursor

information

Wk AR gt IR ARRITRAS
& R AF{H

t/s y/%  n/s y/Y% /s y/% /s y/%
00-1 92 88.08 88 88.58 92 88.08 78 89.83
00-2 36 95.53 36 95.53 36 95.53 22 97.36

00-3 166 78.86 161 79.14 169 76.17 145 80.05

Cﬂ]

0-1 10 98.87 14 62.63 15 98.37 14 98.44
0-2 13 98.42 17 97.9 20 86.92 9 98.57
2-1 13 97.97 14 97.8 16 97.44 7 98.94
2-2 134 79.16 134 79.16 136 78.84 27 95.82
4-1 25 96.74 22 97.12 24 96.88 0 99.92
4-2 26 96.55 20 97.41 164 76.62 83 88.36

6-1 104 84.45 106 81.49 106 81.49 96 84.86
6-2 80 87.29 80 87.29 80 87.29 77 87.74
8-1 48 90.78 45 91.37 48 90.78 43 91.73
8-2 3 99.28 3 99.28 5 98.75 3 99.28

SERME 57 91.69 57 88.82 70 88.70 46 93.15

AN TR 75 R SRR AR 2 B8 U 1) 2 B AR R
FW] & R G S BB A R 0 DGRk T ) 3
KF 496 s, W S K FEHMLTF 93.15% . Hp,AE &R
I RA/AF (A 01 LB IR T IR 88 D BR S 5 A1 R R ik
IR 25 I 8] e 1 (70 s ), % 7S 2 17 g 7K P A%
(88.70% ), Ul Bl AE 231 RA/AF {H 1) i 2 s 24 P
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