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Overlying strata movement law and spatial structure analysis of fully
mechanized mixed mining of backfilling and caving

YIN Wei' ZHANG Qiang' HAN Xiaode' SUN Qiang' JU Feng’

( 1. State Key Laboratory of Coal Resources and Safe Mining China University of Mining & Technology Xuzhou 221116 China; 2. State Key Laboratory for
Geomechanics & Deep Underground Engineering China University of Mining & Technology Xuzhou 221116 China)

Abstract: The deep mining faces in No. 12 coal mine in Pingdingshan have an engineering background of a large a-
mount of waste transportation difficulties mine environmental pollution and conventional filling surface production ca—
pacity. An innovation of fully mechanized mixed mining of backfilling and caving ( MMBC) is developed and the char-
acteristics of technology are introduced. By means of theoretical analysis physical similarity simulation and field meas—
urement the spatial structure characteristics of the fully mechanized mixed mining coal face are studied systematically.

The influence of backfill ratio on the strata spatial structure was theoretically analyzed. The physical simulation results
show that in the backfilling section of the mixed mining face the basic roof only bends and sinks immediate roof ca—
ves and some basic roof fractures occur in the caving section. The basic roof subsidence in the caving section is 4. 2
times the average of that in the backfilling section which shows the obvious characteristics of asymmetry. In-situ meas—
urements show that the stope pressure in backfilling section is not obvious while it is significant in the caving section.

The first weighting step is about 30 m and the periodic weighting step distance is about 22 m also the dynamic load
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coefficient is about 1. 7. The rock borehole results show that roof is intact and strata spatial structure shows “two belts”

development characteristics in backfilling section; the immediate roof caves and basic roof breaks in the caving sec—

tion overlying structure has the “three zone” development characteristics which shows the obvious characteristics of a—

symmetry.

Key words: fully mechanized mixed mining; gangue backfilling; backfill ratio; strata spatial structure
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Table 1 Major mechanical parameters of strata and the corresponding proportion of the similar material
/kg
/m /em /MPa /kPa
1 25.0 25.0 16.0 95.83 187.50 11.25 26.25 28.13
2 15.0 15.0 14.0 83. 84 115.71 5.79 13. 50 16. 88
3 10.0 10.0 32.0 191. 68 67.50 6.75 15.75 11.25
4 10.0 10.0 14.0 83.83 77. 14 3.86 9.00 11. 25
5 8.0 8.0 32.0 191. 68 54.00 5.40 12. 60 9.00
6 12.0 12.0 14.0 83.83 92.57 4.63 10. 80 13.50
7 6.0 6.0 25.0 149.70 40. 50 4.05 9.45 6.75
8 6.0 6.0 35.0 209. 58 40. 50 4.05 9.45 6.75
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17 4.7 4.7 32.0 191. 61 30.24 2.27 5.29 4.73
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