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摘要  根据酸刺沟煤矿6–1#煤层的赋存条件，运用1∶ 30的大比例物理模拟试验，研究底层4.5 m大采

高综放全厚开采20 m特厚煤层顶煤和顶板垮落特征、采空区垮落矸石的碎胀特性和堆积角、支架的工作阻

力、煤炭回收率以及煤壁前方支承压力作用特征等。研究结果表明：(1) 底层大采高综放全厚开采20 m特

厚中硬煤层，在技术上是可行的。(2) 根据顶煤、顶板垮落特征，工作面的开采过程可分为初采阶段、过渡

阶段和正常放煤阶段。在初采与过渡阶段，煤炭回收率n随工作面推进距离L的增加呈对数规律提高。(3) 进
入正常放煤后，顶煤放出率可以达到70%，工作面采出率可以达到75%。顶煤放出率随顶板岩梁的垮落呈

周期性变化。(4) 在支架后方会出现大厚度顶煤悬伸，顶板周期性垮落时会发生大高度切顶现象，要求支架

有足够的抵抗顶煤、顶板断裂产生的向后旋转作用力。(5) 为确保安全和顶煤及时垮落，应实施预爆破或预
注水弱化顶煤措施。 
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  Abstract
  Based on the condition of No.6–1 coal seam of Suancigou Coal Mine，the caving 
characteristics of the top coal and roof，the bulk increase property and the stacking 
angle of the caved rock behind the powered support，the working resistances of the 
powered support and the coal face recovery etc. of the fully-mechanized sub-level caving 
full-seam mining with high bottom cutting height for the 20 m very thick and medium hard 
seam have been studied by 1∶ 30 physical simulation. Some conclusions can be drawn as 
follows. (1) It is feasible in technology to use full-seam mining for the 20 m very thick and 
medium hard seam by fully-mechanized sub-level caving mining with high bottom cutting 
height. (2) According to the top-coal caving and drawing characteristics，the mining 
process of working face may be divided into the initial mining stage，the transition stage 
and the top-coal normal caving stage in which the face coal recovery ratio n increases in 
a logarithmic form within certain distance of the face advance. (3) The coal face recovery 
may reach to 75% in the normal top-coal caving stage and the face coal recovery 
changes with the roof rock beam breaking periodically. (4) There are the phenomena of 
the full top coal cantilevering towards mined-area and then suddenly cutting down over 
the bottom working face wall. The front-rear stability of the powered support must be 
considered when designing and electing the support. (5) In order to ensure safety and 
top coal caving in time，the measures of pre-blasting or water pre-infusion to weaken 
top coal should be adopted.
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