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Fig. 1 Flowchart for damage model
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Table 1 Coal and Molding parameters

. . Internal Deformation Poisson Compression Tensile
) Density Cohension o .
Medium ) . frictional modulus ratio strength strength
o/ (kg/m’)  C/(MPa) . .
angle ¢/ (%) E/(GPa) P R./(MPa) R,/ (MPa)
Coal 1250~1450 0.5~1.1 39~50 6~20 0.25~0. 30 5~10 0.63~1.20
Molding 1800~2000 0.06~0.12 39~50 0.48~1.60 0.25~0.30 15~20 4.0~5.0
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Fig. 2 Schematic diagram of model and measurement system
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Table 2 Mechanical parameters of the similar material

o/(g/ecm®)  po/(GPa)  Dn/(m/s) A/(GPa) B/(GPa) R, R, E,/(GPa) w

1.63 27 6930 371 7.43 4.15 0.95 7 0.3
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Fig. 3 Numerical model
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Fig. 4 Comparison of simulated and experimental results
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Fig.5 Crack evolution
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Fig. 6 Comparison of simulated and experimental results
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Fig. 7 Crack evolution
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Numerical Study on the Damage of the Coal under
Blasting Loads Coupled with Geostatic Stress

MU Chao-Min''? ,PAN Fei'?

(1. School of Energy Resources and Sa fety ,Anhui University
of Science and Technology . Huainan 23001 ,China;
2. Key Laboratory of Mining Coal Safety and E f ficiently Constructed by Anhui Province
and Ministry of Education s Huainan 232001 ,China)

Abstract: In order to investigate on cracks propagation of the coal under column charge blasting subjected to
geostatic stress,the damage constitutive model was established by considering tension and compression.
The improved damage constitutive model was embedded in the FEM software to study the mechanics
of cracks propagation coupled by blasting loads and geostatic stress. The precision of simulation is
proved because the numerical results are in good with model experiments. The results show that the
interaction of the compression wave and unloading wave yield cracks in the coal. The cracks are somewhat
inhibited by geostatic stress. The direction of cracks is in accordance with the major principal stress.

Key words: gas-filled coal;distribution of stress;column charge;numerical simulation
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