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Acoustic emission test of calcareous sands under undrained condition
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Abstract: Calcareous sand acoustic emission was tested under undrained condition to study the law of acoustic
emission with different confining pressure, shear rate, initial void ratio and grading. The results showed that when
the confining pressure was lower than 400 kPa, calcareous sand acoustic emission event rate increased with con-
fining pressure. But when the confining pressure was increased to 800 kPa, calcareous sand acoustic emission event
rate decreased. The test of calcareous sand was divided into particle breakage stage and particle slip stage in low
shear rate. Two stages can’t be distinguished clearly as the shear rate increases. Loose and dense calcareous sands
have similar acoustic emission activities which were higher than medium dense calcareous sand. When grading of
calcareous sand was well, acoustic emission peak appeared at the early stage of shear failure rate. When grading
calcareous sand was poor, acoustic emission rate was relatively uniform, and acoustic emission peak appeared at
the end of the test.

Keywords: undrained condition; calcareous sands; acoustic emission

Ye%s B #3: 2017-09-17

EEWE: HEARRFESTERFILSIUE (41702323); TUA TR HI F 4 B8 S0 =T H (E21719); J G E L 5 TR

T E LI % 0 F (15-KF-04); 1148 208 TTRMIFIE F (17C0648) 5 7Kk A 98 U A1 T 56 1 R W1 3 48 144 52 36 % 09 F (PKLHD201602)
Foundation item: The National Natural Science Foundation for Youth of China(41702323); Hunan Provincal Key Laboratory of Shale Gas Re-
source Utilization(E21719); Guangxi Key Laboratory of Geomechanics and Geotechnical Engineering(15-KF-04); Hunan Education Department
Scientific Research Project(17C0648); Hunan Provincial Key Laboratory of Key Technology on Hydropower Development(PKLHD201602)
F—EHBN: B, 1983 44, T, Mdviepk A, 4, WA -2 TR R # AAFSE T8, E-mail: yange_3201@foxmail.com
sIAR: i, EIL, T, & RHOKSME T8RP & SHAI o [3]. 5 5 Bh#R, 2019, 47(1): 144-148.

YANG Chao, WANG Kai, QIAO Liping, et al. Acoustic emission test of calcareous sands under undrained condition[J]. Coal Geology & Ex-
ploration, 2019, 47(1): 144-148.



010 god: ggooooobobobbbbioooo < 145 -

PR — R Z AL . AR | 5 B |
IR 5 25 (R R IR AR, D B 2 P Jo 5 — Sl
UERDAH HAT W 22 S D4 5 LR R OSSR,
RS TE AR Bl IR T e e AR ORE e, PR BE RS
YR o PRSBSP4 B S e
PR, TTEMT AW BL A B BT (HE XS
T AT AU, JUHR S BRI T A A
AT A HEA AT T B b i R Sk, &
SERVT 1B ST R A S A RS A A

1 I HER
1.1

T 50 Fir P8 o D B [ R U T D I A B O v
B, R B AS P BOM I A 8 DU . 43 5 Bk AR
KF 5 mm Al 2 mm BORLETT 2 ZH G BC A 85 b 75 &
LR i 0 5 WA U1k TR LY QRN et AU
TRFE AR R A 2 vk o 8 i A R g B i
W& 1.

F1 REMHEHMELERSY

Table 1 Physico-mechanical properties of soil
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Fig.1 Acoustic emission test schematic of calcareous sands
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Fig.2 Acoustic emission test of calcareous sands
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Fig.3 Duration curves of calcareous sands acoustic emission

rate, deviator stresses and pore pressure under different
confining pressure

e, YRR EE] 10%HEF, 80%LL b Bk KL & T
e, XA T AEBET, 855 & 5 ik
AR
2.2

Pl 4 2505 b A R S e~ vy 7 . FL RS —Be ] 56
R, EMIA, BYUIHRXES FRbS K E sAs

P4 AS[a] DY) A4 i 7 i B A8~ 1 g
L - ]y
Fig.4 Duration curves of calcareous sands acoustic

emission rate, deviator stresses and pore pressure under
different Shear rate
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Fig.5 Duration curves of calcareous sands acoustic

emission rate, deviator stresses and pore pressure under
different void ratios
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Fig.6 Duration curves of calcareous sands acoustic emission
rate, deviator stresses and pore pressure under different grading
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Fig.7 Particle size distributions of calcareous sands
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