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Analysis of medium hardness on mining subsidence
based on numerical simulation

LI Xiang, LI Chengwei, ZHANG Shunyao
(Xi’ an Geology and Mineral Exploration and Development Institute ,Xi’ an,Shaanxi 710100, China)

Abstract ; This paper applies numerical simulation test, According to the different tectonic conditions, the
extent of damage of underground space of overlying strata simulation research. The test results show that the
structure of medium, the more hard, degree of underground mining on the surface damage of more small coal
pillar, the compressive stress of mined out area is greater, the long side of the tensile stress is larger; the more
weak structural medium, degree of underground mining on the surface damage is bigger, the coal pillar the
compressive stress of mined out area is smaller, the long side of the tensile stress is small. This conclusion has

a certain theoretical guidance meaning for the prevention and control of coal mining subsidence in the

occurrence and development regularity and mine geological disasters.
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Table 1 The material parameter list of the model structural medium
o oy JE A A Yl B b i Kk 7Y R 455 £ K gia
Faca H/m  /(kg-m™?) G/Pa G/Pa T/Pa C/Pa F/(°) £ KR E
b 30 2400 3. 10E +09 2.83E +09 2.25E +06 3.07E +06 41 8.5
Wb 30 2200 2.34E +09 1.91E +09 3.20E +06 3.67E +06 38 6.5
— Ve A 10 2000 1.39E +09 1. 04E +09 2.30E +05 2.21E +06 30 3 6.70
IS 8 1300 1.33E +09 8. 00E +08 1. 34E +05 2.02E +06 32 3.2 U fii
bzE= 10 2000 1.39E +09 1. 04E +09 2.30E +05 2.21E +06 30 3
Wi 30 2400 3. 10E +09 2.83E +09 2.25E +06 3.07E +06 41 8.5
A 30 2400 1.90E +09 1. 74E +09 2.01E +06 2.72E +06 38 5.6
Wb 30 2200 1. 98E +09 1.61E +09 2.50F +06 3. 12E +06 35 4.4
i 2 bzE= 10 2000 1. 11E +09 8.33E +08 1. 74E +05 1. 85E +06 28 3 4. 41
P 8 1300 9.67E +08 5.80E +08 1.26E +05 1.35E +06 30 2 o fii
Ve A 10 2000 1. 11E +09 8.33E +08 1.74E +05 1. 85E +06 28 3
b 30 2400 1. 90F +09 1. 74E +09 2.01E +06 2.72E +06 38 5.6
A 30 2400 1. 44E + 10 1.03E +10 2.31E +06 9.89E +05 35 2.5
b A 30 2200 1.28E + 10 8. 06E +09 1. 85E +06 1. 18E +06 32 2
i3 e 10 2000 1. 04E + 10 5.95E +09 2. 60E +06 7.12E +05 25 1.5 210
o 8 1300 9. 09E +09 4. 69E +09 1.97E +06 6.52E +05 28 1.8 L&
oA 10 2000 1.04E + 10 5.95E +09 2. 60E +06 7.12E +05 25 1.5
W 30 2400 1. 44E +10 1.03E +10 2.31E +06 9.89E +05 35 2.5
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Fig.1 Settlement isoline distribution map
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Fig.2 Vertical stress distribution diagram
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Fig.3 The maximum principal stress distribution map
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Fig.4 The minimum principal stress distribution map
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Fig.5 Surface subsidence comparison chart
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Fig.6 The vertical stress comparison chart(44 m)
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