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Strength Deterioration and Acoustic Emission Response Characteristics of Limestone Subjected to Mine Water Erosion
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(1.School of Civil Engineering and Surveying & Mapping Engineering,
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Abstract: To investigate the impact of acidic mine water erosion on the mechanical properties and microscopic failure
mechanisms of limestone., the evolution of porosity, mechanical characteristics, and acoustic emission (AE) parameters (event
rate, dominant frequency, energy rate, and crack type) across varying erosion durations (0, 14, 28, 42, and 56 days) was
examined through uniaxial compression and AE tests. The results indicate that during the mine water erosion process. the
porosity of the limestone increases from 0.26 % in the intact state to 9.13% after 56 days of erosion. Uniaxial compression tests
reveal that the peak strength, peak strain, and elastic modulus of the limestone progressively decrease with prolonged erosion
time; specifically, the peak strength of the specimens eroded for 56 days decreases by 29.41% compared to the un-eroded
counterparts. Furthermore, both the AE event rate and energy rate increase as erosion time extended. During the deformation
and failure process, the number of low-dominant-frequency AE signals progressively multiplied, whereas the high-dominant-
frequency AE signals exhibits a declining trend. Additionally, the proportion of shear microcracks demonstrates a gradual
decrease, while the proportion of tensile microcracks correspondingly increases from 30.69% in the intact state to 57.92% after
56 days of erosion. Consequently, mine water erosion induces a progressive increase in porosity and exacerbates the propagation
of microcracks and pores, thereby precipitating a substantial deterioration in mechanical performance. These findings provide
robust theoretical support and technical guidance for the safe and efficient extraction of non-ferrous metal resources in water-
rich environments.
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Table 1 Basic physical parameters of limestone

at room temperature (25 C)

K R XEE/ W/ i/ Lp R/
45 mm (g/cm?) g %
Al 49.03X98.28 2.72 503.98 0.26
A2 48.95X98.45 2.71 502.50 0.27
A3 49.00X98.31 2.72 503.58 0.26
A4 49.00X 98,34 2.71 504.36 0.25
A5 49.03X98.37 2.71 504.81 0.26
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Table 2 Mass loss rate and porosity of limestone

specimens under different erosion time of mine water

. 2 Jidit /g i TLERE/ %
;‘;El.j M/ ek g BURE i R
d o gbEET AEUE 6 ARBERT ALBUR
Al 0 503.98  503.98 0.00 0.26 0.26
A2 14 502.50  502.25 0.05 0.27 0.53
A3 28 503.58  501.20 0.47 0.26 2.04
A4 42 504.36  496.95 1.47 0.25 5.85
A5 56 504.81 489.56 3.02 0.26 9.13
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Fig.1 Fitting curves of mass loss rate and porosity

of limestone specimens under different erosion time
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Fig.3 Stress-strain curves of limestone under

different erosion time
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Table 3 Mechanical parameters of limestone

specimens under mine water erosion

RS [F2ul Al 1 e 1L il o W b/
EIReS i a] /d WRBE/MPa  JAE/(X1072) GPa
Al 0 141.579 2.098 76.145
A2 14 133.598 1.978 74.951
A3 28 128.846 1.942 73.378
Ad 42 103.781 1.708 69.713
A5 56 99.942 1.789 65.576
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Fig.5 Variation curve of elastic modulus with erosion time
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Fig.6 Variation law of acoustic emission event rate of

limestone specimens with stress-strain curves
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Fig.7 Main frequency characteristics of acoustic emission
of limestone specimens under mine water erosion
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Fig.8 Evolution law of cumulative acoustic emission

energy rate of limestone specimens under erosion
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crack classification results of limestone under erosion
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