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Abstract

To safely and economically recover the residual strip coal pillars under buildings, combined with
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the local resource occurrence status, uncemented granular materials (mainly composed of gangue,
construction waste, and fly ash) were used for backfilling. Through compaction tests on the granu-
lar backfilling materials, the mechanical properties under different mix ratios and the optimal mix
ratio were obtained: the mass ratio of gangue, construction waste, and fly ash was designed as 1:1:0.4.
Furthermore, a backfilling system and corresponding backfilling procedures using the above three
materials as the main components were designed. Industrial tests were conducted with the opti-
mized granular backfilling materials obtained from the tests. The measured results show that the
maximum cumulative surface subsidence is 20 mm and the maximum horizontal deformation is 1.3
mm/m, indicating that surface subsidence has been effectively controlled.
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Table 1. Mix ratios of granular materials
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Figure 1. Test system and strain-time relationship of granular compression test
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Table 2. Main parameters of the broken rock deformation test system
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Figure 2. Schematic diagram of the layout of backfilling coal mining face
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Figure 3. Schematic diagram of the specific operation process of the backfilling system
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Figure 4. Surface movement and deformation status
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