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Abstract: In order to investigate the microscopic structural characteristics and uniaxial damage evolution law of loess-slag-based
cemented filling materials with different water-cement ratios, scanning electron microscopy and acoustic emission tests were
conducted on the loess-slag-based cemented filling materials. Furthermore, PFC2D was used to investigate the crack evolution
and particle damage characteristics of cemented filling materials with different water-cement ratios under uniaxial compression.
The results show that when the water-cement ratio is small, the cemented filling material can generate more hydration products
and the structure of the specimen is denser. The acoustic emission ringing count curves of cemented filling materials can be
divided into compaction stage, linear-elastic deformation stage, crack constant-velocity expansion stage, crack sudden increase
stage, and post-peak stage, and the ringing count characteristics are correlated with the strength characteristics. As the water-
cement ratio increases, the cracking stress and damage stress during the compression process of the specimen gradually
decrease, and the ratio of cracking stress to peak stress and damage stress to peak stress are not affected by the water-cement
ratio. When the cemented filling material is damaged, shear cracks are the main type. As the water-cement ratio decreases, the

number of cracks increases and the maximum value of the force chain increases. Changing the water-cement ratio has little
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effect on the spatial distribution of internal cracks and force chains in the specimens.

Key words: Loess-slag-based cemented filling material, Water-cement ratio, Acoustic emission count, Microscopic structural

characteristic, Damage evolution law
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Fig.1 Microscopic structural characteristics of cemented filling specimens with different water-cement ratios
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Fig.2 Characteristics of acoustic emission ringing counts of cemented filling specimens with different water-cement ratios
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Fig.3 Cracking stress, damage stress and peak stress of

cemented filling specimens with different water-cement ratios
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Fig.4 Percentage of cracking stress and damage
stress to peak stress in cemented filling specimens

with different water-cement ratios
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Fig.7 Number of cracks in cemented filling specimens

with different water-cement ratios at peak stress
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cemented filling specimens with different water-cement ratios
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Fig.10 Spatial distribution of force chains at peak stress of cemented filling specimens with different water-cement ratios
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