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Failure of overburden rock under large mining height in shallow
buried goaf area
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Abstract: Overburden failure of longdistance coal seam mining under shallowburied goaf directly affects the
safety of mining and the stability of overlying goaf. In view of the actual coal mining situation of Daliuta Coal
Mine in Shendong Mining Area, the overburden movement and fracture development law of No. 5% coal seam
mining under No. 2 * coal goaf are studied by physical simulation and numerical calculation method. The
results show that when the No. 5% seam of Daliuta Coal Mine is fully exploited at one time, the overburden
fracture zone penetrates the interlayer strata and leads to the No. 2 ~* coal goaf. The breakage of the interlayer
strata will induce the large-scale collapse of the overburden strata, and the strong strata pressure appearing in
the working face will aggravate the structural instability of the surrounding rock and surface subsidence of the
overburden goaf. Field measurements also show that the failure height of overburden is 137.32 m and the
fracturing-mining ratio is 20.2 in 5> seam of Daliuta coal mine, which is consistent with the simulation

results. These results can provide theoretical basis for safe mining of No. 577 coal seam at Daliuta coal mine.
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Table 1 Physico-mechanical parameters of prototype materials and model
JE A2
wtE N/ HR/fUREE MEEBCR/ L RO Wi GRERE/  RE/ BURME/

m (kN-m'B) MPa GPa 8 MPa WH/(°) MPa (kN-m_3) MPa
AL A 6 12 5.0 2.5 0.29 1.8 32 0. 68 8 0. 022
Bt 30 18 15.3 6.3 0.3 1.6 28 1.13 12 0. 068
ElIR sy 7.5 28 36.5 20 0.2 2 36 2. 66 18.6 0.162
Ve A 3 24.3 15.3 7.5 0.27 1.7 28 1.53 16.2 0. 068

Wb 24 24. 1 26.5 14.2 0.24 1.8 32 2.37 16. 1 0.118
272 4.2 13 15 1.5 0.25 1.2 38 1.09 8.7 0. 067
Wb A 42 24.1 26.5 14.2 0.24 1.8 32 2.37 16. 1 0.118
= 3 24.3 15.3 7.5 0.27 1.7 28 1.53 16.2 0. 068
S 27 28 36.5 20 0.2 2 36 2.66 18. 7 0.162
rhk A 30 25.2 37 11.4 0.22 2.6 36 1.72 16.8 0. 164
Wb A 18 24. 1 25 13.15 0.24 2 32 2.49 16. 1 0.111
M 33 25.2 37 20 0.22 2 36 1.72 16. 8 0. 164
57240 6.6 13 18 4.9 0.25 1 43 1.18 8. 7 0.08
EiRE= 12 28 36.5 13.1 0.2 2 36 2. 66 18. 7 0.162
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Fig.1 Overburden failure during No.2 > seam excavation
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Fig.2 Overburden failure during No. 5-2

seam excavation
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Fig.3 Roof vertical displacement of No.5-2 coal seam
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Fig.4 Variation of roof abutment pressure with

advancement of working face
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Fig.5 Principal stress distribution in overlying strata

after coal seam mining
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Fig. 6 Distribution of plastic zone in overlying strata

after coal seam mining
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