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Deformation and Acoustic Emission Characteristics of Dry and
Saturated Sand Under Cyclic Loading and Unloading Process

WANG Hong'*>> YANG Tian-hong' LIU Hong-lei' ZHAO Yong-chuan'

1. School of Resources & Civil Engineering Northeastern University Shenyang 110819 China 2. Guizhou Key
Laboratory of Comprehensive Utilization of Non-metallic Resources Guiyang 550025 China 3. College of
Mining Guizhou University Guiyang 550025 China. Corresponding author WANG Hong E-mail 7653606@
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Abstract Uniaxial cyclic loading/unloading experiments were conducted on dry and saturated
sandstones from Xiaojihan coal mine in Shaanxi province to study the deformation and strength
characteristics acoustic emission AE and load/unload response ration LURR in the failure
process of sandstones. The results show that water has a significant influence on the properties
mentioned above. The compressive strength and plastic hysteresis loops number of water-saturated
specimens are less than that of dry specimens and the axial strain in the compaction stage of
water-saturated specimens is 18. 9% larger than that of dry specimens but the axial strain prior to
peak strength of water-saturated specimens is 17.4% less than that of dry specimens. The elastic
moduli of dry and saturated specimens both tend to increase during the cyclic loading/unloading
process. AE cumulative energy of dry and saturated specimens is 3. 87 x 10 "' J and 2. 58 x 10 ™"'J
respectively and the latter is reduced by 33.3% . Furthermore the LURR of dry and saturated
specimens shows similar changing laws but the characteristic peak time of saturated specimens
appears earlier which means the macroscopic crack generates earlier in saturated specimens.

Key words uniaxial compression cyclic loading/unloading saturated rock acoustic emission
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Fig. 1 Tested rock samples
1
Table 1 Parameters of specimens
X

.Akai mm gcm” ms' MPa

A35 47.58 x100.06 2.36 2788.02  70.01

A49 47.66 x100.80 2.42 2956.01 61.51

A53 47.45x100.08 2.41 2934.90 78.08

Al7 47.91 x100.60 2.39 3076.45 55.53

A42 47.60 x100.4 2.33 3059.43 42.17

A60 47.67 x100.80 2.38 3019.87 46.98
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Fig. 2 Polarizing microscope analysis results
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Table 2 Characteristic peak time for different
specimens

A35 A49 A53 Al7 A42 A60

0.88 0.83 0.85 0.77 0.72 0.75

2
T 0. 746 T
0. 853 12. 58%
Y
1
28. 9%
16.7% .
2
33.3% .

3

12. 5%
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