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Several Mechanical Problems on Prevention of Spontaneous
Combustion of Coal and Safety Controlling in
High-temperature Blasting

LI Shi-hai' WANG Liwiang' FENG Chun' ZHENG Bing=u’ LI ZhanHun’
(1. Institute of Mechanics Chinese Academy of Sciences Beijing 100190 China;
2. Guangdong Hongda Blasting Co Lid Guangzhou 510623 China)

Abstract:  Spontaneous combustion of coal has been an inevitable problem in large-scale coal mining in China.

Mine blasting under high temperature involves not only the high temperature environment itself but also the improve—
ment of high-+emperature blasting technology. The understanding of engineering regulations is the key to improving
high-temperature blasting technology. Firstly the paper performs dimensional analysis on spontaneous combustion
conditions of coal. The analysis shows that convective heat transfer in fracture is more likely to cause spontaneous
combustion of coal than heat conduction. The fractures and air in coal are necessary conditions. Although the method
of blocking fractures to insulate the air makes short-term effects the combustion of coal will start again after deforma—
tion and cracking due to changes of mechanical properties of coal. The mechanisms and scientific problems on spon—
taneous combustion in terms of underground mining are also discussed. The relationship is pointed out between caving
zone fracture zone sedimentation zone and spontaneous combustion of coal. A method combining long—period ground
sealing and covering with adaptive cycled water injection is proposed to prevent spontaneous combustion of coal. Sec—
ondly the relationship is analyzed between high slope stability in opencast mines and spontaneous combustion envi—
ronment. Slope excavation causes deformation and cracking of rock forming fracture field which is necessary for spon—

taneous combustion. Finally some scientific problems involved in blasting technology reliability and cooling method
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with cycled water are analyzed in deep-hole blasting.
Key words:  spontaneous combustion of coal; high-temperature blasting; dimensional analysis; Continuous-Dis—

continuous Element Method( CDEM) ; numerical simulation; safety measures
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