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Tab.1 Specimen size and the ratio of height to diameter of fine arkose
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Fig. 1 (a)Micro servo-control electro-hydraulic press and Fig. 2 Test specimen and sensor distribution

(b) acoustic emission detector
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Tab. 2 Duration of abrupt period

Gi = A B C D E
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TP A P A 5 S I (AL B0 (R IR % T R R AR 5 e i K (U — LR B AR BAR E B X [R] . 1] LA
RS TR R S PN SR A B BE . W0 R 0 SR B i I A T AR A L A S A Bl SR R O i A
LR A 2B A /N 7 e B i sl B BN IR AR T RE L RR ARl R R R T — AT
PR B A B R BT H BT L AR L A P ORI R e B L




5% 2 WK 45 < o A8 LU X D 7 R Bl TR 45 7 A S A P ) 5 ) B 5 253

W i | " rETeTET;
—— it ¥ I -_.._.... ;Z[;‘!];‘JL *
1000 { 0000 oo L1
|
+ 500 £ 8004
Fr 3 &
= 600 == 600 1
= 400 = 400 4
200 200
0 0
0 30 60 W 120 150 o 50 100 150 200 250 275
FkmS)/s Skt )/
(a) AL (b) B#1
eEE TRl ) - PR 8L
1000 4 fi it 3 —— Hititi
B0 10403
& 800 4 & 800 4
> M0 & S0
= _:J(
-+ 60 <= 600
‘:-; 00 = :‘1‘" 3000
= 400 =5 400
000
v 200 -
0 0 aid
0 100 200 300 400 500 550 0 50 100 150 200
Bk /s : ikpil/s .
(e)Cil (d) D4
1200 OO0

i

e J"i"lflt\"{

0 0 150 200 250

100
Bk /s
(e) Efl

&3 Bl R 4 R AN IR RO 3R A R 8 T e 2 L o BIORN I R G R
Fig. 3 Relationship of ringing counts, load, number of AE counts and time of

different size specimens under uniaxial compression
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Tab. 3 Ring counts and average ratio during quiet period and destruction period

s A B C D E
- 1 1782302 216641 91240 16498 470285
78] 441400 185828 235983 226640 303346
LB/ Y6 1. 88 6. 99 16. 08 60. 22 2. 65
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Tab. 4 Peak frequency ratio of different main frequency bands
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Fig.5 Peak AE frequency of different size specimens vs. loading time
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Experimental study on the effect of height-to-diameter
ratio on acoustic emission characteristics of sandstone

under uniaxial compression condition

GENG Zhiwei', SU Zhandong'?*, WANG Lei'**, TIAN Yuchen®
(1. Institute of Disaster Prevention, Sanhe 065201, Hebei, China; 2. Hebei Key Laboratory of Earthquake Disaster Prevention and Risk
Assessment, Sanhe 065201, Hebei, China; 3. School of Earth Sciences and Resources, China University of Geosciences, Beijing 100083,
China)

Abstract: The study of rock size effect on the acoustic emission ( AE) characteristics is of great
significance for the use of acoustic emission technology to monitor rock damage. Fine arkose samples
with different height-to-diameter ratios are selected for uniaxial compression and acoustic emission test
to analyze the effect of size effect on acoustic emission characteristics, including the number of AE
events, AE ringing counts, and AE peak frequency. The results show that the AE events can be
divided into three stages including abrupt phase, calm phase, and failure phase based on the increasing
rate of AE events. With the height-to-diameter ratio of rock specimen increasing, the number of AE
events accordingly increases, and the increasing trend is approximately linearly related to the height-
to-diameter ratio. As the height-to-diameter ratio decreases, the proportion of time associated with
the AE ring counts during the abrupt phase decreases, and the number of AE ring counts during the
calm phase accordingly decreases. The peak frequency distribution of the rock specimens mainly shows
two concentrated distribution bands, that is, the high frequency band and the low frequency band,
respectively. As the height-to-diameter ratio decreases, the peak frequency near rock failure gradually
shifts from the low frequency band to the high frequency band, and the dispersion of peak frequency
increases as well. The experimental results enrich the basic data of the AE rock characteristics and
provide a reference for the practical application of AE technology in actual engineering.

Keywords: height-to-diameter ratio; sandstone; uniaxial compression; AE events; ring counts; peak

frequency



