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Preliminary Study on Backfill Layout in Coal Mining under the Soil Slope
Wang Zihao Zhang Xiuli Wang Hao
(Institute of Rock and Soil Mechanics Chinese Academy of Sciences State Key Laboratory of
Geomechanics and Geotechnical Engineering Wuhan 430071 P. R. China)

Abstract: Coal mining under the slope has been a problem in the engineering taking into account the serious
consequences of slope instability caused by mining. But the backfilling method well used in coaling under the water
the railway and the building can be effective on the control of the slope stability. As mining advancing along the in—
verse slope direction the horizontal displacement behaviors of the soil slope foot point at first was studied in this
paper with different backfill rates using the FEM software Abaqus. The simulation results show that the horizontal
displacements with different backfill rates all experience three changes: first increases then decreases and then in—
creases again. When exploitation advancing passes the foot point dramatic changes of horizontal displacement
happen but after that the displacement increments become progressively smaller and even stable ( displacement in—
crement is less than 0.05 mm/m) when the backfill rate reaches 75%. Based on the above analyses a backfill layout
optimization program is proposed and verified to obtain the overall stability. Combined with on—site monitoring and
measuring the research results can be an effective reference for the safe and economic development of relevant
mines.
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Fig.1 Size (a) and meshing plot (b) of the model
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Table 1 Physical and mechanical parameters of stratum

C

p E @
/(kg=m?) /GPa 1 /MPa  /(°)
2110 0.03 025 0067 24.9
2510 33 036 221 245
150 269 023 209 318
2800 175 02 1262 245
1790 01 035 0075 50.5

1.342

3.2

100% ~ 80%  75% ~ 60% ~ 50%  40% ~

33.3%-25% 8

3.3

2

Fig.2 Horizontal displacement curves with different backfill rates
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Fig.3 Horizontal displacement increment curves with
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different backfill rates
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Fig.6  Distribution of plastic zone at 25% backfill .
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Fig.7 Distribution of plastic zone at 100% backfill
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Fig.12  Factor of safety varies with excavation
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