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Experimental Research on Acoustic Emission Characteristics of Argillaceous

Siltstone Failure under Different Moisture Contents
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Abstract: The uniaxial compressive and the acoustic emission ( AE) tests have been taken on different moisture
of argillaceous siltstone, including the state of dry, natural and saturated. The difference of rock rupture mechanics
characteristics and AE characteristics on three moisture contents has been developed. The results show that the
presence of water makes argillaceous siltstone softening damage intensity, the peak stress and elastic modulus
decrease with the increase of the water content, the characteristic of deformation transfer form brittle to ductile; AE
accumulative events, AE events rate peak, AE accumulative absolute energy and AE absolute energy rate peak
decrease with the increase of the water content, namely the presence of water makes the damage or broken degree of
argillaceous siltstone decrease, and the energy release level in whole failure of rock reduce; According to the curves
of AE accumulative events and AE accumulative absolute energy changing with time, it turns out that the presence of
water makes the failure of argillaceous siltstone transfer form the brittle type of sudden to the ductile of stable.
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Fig. 1 Schematic diagram of rock AE experimental system
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Fig. 2 Stress-strain curves of argillaceous

siltstone under different moisture contents
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Table 1 Physical and mechanical properties of
argillaceous siltstone under different moisture contents
WO AR
Ji/MPa  1#/GPa

B OR/mm AkE

T4 46.90x50.10x97.16 0% 71.69 9.17
A4k 48.20x49.60x100.10 1.41%  35.93 4.71

1A 48.76x49.90x100.50 4.13% 25.16 3.21
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Table 2 AE event parameter comparison of argillaceous siltstone under different moisture contents
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Fig. 5 Time-AE absolute energy-stress curves of

argillaceous siltstone under different moisture contents
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Table 3 AE energy parameter comparison of argillaceous siltstone under different moisture contents
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