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Abstract

To investigate the mechanical degradation and damage evolution mechanisms of coal pillar dams
and artificial dams in underground coal mine reservoirs under water-bearing conditions, this study
prepared coal pillar and concrete dam samples of different strengths (C30, C35, C40) using similar ma-
terials. Water absorption characteristics, uniaxial compression, and acoustic emission monitoring
tests were conducted under dry, naturally water-bearing, and saturated conditions. The results showed
that the moisture content of both coal pillars and concrete units increased exponentially with immer-
sion time. The saturated moisture content of the coal was significantly higher than that of the concrete,
and the higher the concrete strength grade, the weaker its water absorption capacity. With increas-
ing moisture content, the peak stress and elastic modulus of both showed an overall trend of “initial
increase followed by decrease”. Under saturated conditions, the softening effect of water significantly
reduced the bearing capacity, and the failure mode gradually shifted from shear-dominated to ten-
sion-dominated. Acoustic emission RA-AF characteristics indicated that the proportion of tensile cracks
increased and acoustic emission activity decreased under saturated conditions. The water-bearing
effect significantly controlled the mechanical degradation and failure mechanisms of coal pillars and
artificial dam units, providing experimental evidence for the stability evaluation of underground res-
ervoir dams.
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Table 1. Mix proportions of artificial dam test blocks
= 1. AL RECEE

TR -5 SF Kie/kg b/kg A ¥lkg K/kg
C30 1 1.92 3.41 0.54
C35 1 1.67 3.09 0.51
C40 1 1.63 2.9 0.5
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Figure 1. Preparation flowchart
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Figure 2. Curve of moisture content of sample changing over time
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Figure 3. Stress-strain curves of monomer samples under different water-bearing states
3. FEIEGKRETREFRNEER I - HTphLk
Table 2. Basic property parameters of the specimen under uniaxial compression
2 BHEHFTRBRERERSH
Hil w5 FRES VEAH ¥ J1/Mpa VEEAE B35 /% P/ Gpa
M-G Tl 4.68 1.53 0.78
M-Z S 6.91 1.00 1.29
M-B A 3.92 1.11 0.61
HC30-G Tl 33.94 1.76 439
HC30-Z [ERZS 38.70 1.53 492
HC30-B bl 31.20 1.12 4.30
HC35-G Tl 34.39 1.66 432
HC35-Z [ERZS 51.51 1.37 6.68
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Figure 4. Change trends in mechanical parameters of monomer samples under different water-bearing states
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Figure S. Fracture diagrams of different monomer samples
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Figure 6. RA-AF distribution characteristics of monomer samples under different water-bearing states during loading
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