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双动力协同钻进高效卸压特性研究及应用

林柏泉，邹全乐，沈春明，徐幼平，代华明，杨威
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摘要： 

基于煤岩卸压效应，对双动力协同钻进高效卸压特性进行了研究；分析了双动力协同钻进的实现条件及螺旋式切煤

卸压增透原理；采用FLAC 3D 软件，模拟分析了卸压槽周围煤体应力场演化规律；并进行了现场试验验证与应

用。研究表明：超前自由面能够卸除围压，降低机械齿的钻进阻力，显著提高钻进速度；卸压槽促使煤体流变，集

中应力向深部转移，瓦斯潜能释放，煤体卸压增透，促进了瓦斯的解吸和流动，有利于瓦斯抽采，消除了煤层瓦斯

突出危险性。现场试验结果表明：采用此措施后，煤体扰动范围增大近40倍，卸压半径提高4倍，瓦斯抽采效率显

著提高，消除了控制区域煤层瓦斯突出危险性，煤层巷道掘进月进尺提高了2倍。 
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Investigation on highly effective depressurization property of  dual power drilling 
and its application

Abstract: 

Based on the effect of depressurization，rapid depressurization property of dual power drilling was 

investigated.The realizing condition of dual power drilling and the principal of helical coal breaking were 
analyzed theoretically.Adopting the FLAC 3D software，the model was established to study the rules of 
stress revolution around the relaxed slot.Besides，the industrial experiment was conducted.It indicates 
that the advanced free surface can eliminate the confining pressure and lower the resistance，increasing 
the drilling rate significantly.The relaxed slot boost the coal mass rheology occur，making the 
concentration stress move deeper，gas potential energy released，the coal strength enhanced and thus 
the fatality of outburst removed.Industrial experiment shows that after adopting this measure，the 

perturbation range enlarges forty times and the depressurization radius four times.The efficiency of gas 
drainage improves substantially，the fatality of outburst in control region is removed and tunneling 

progress raises two times.

Keywords: dual power drilling；effect of depressurization；coal roadway excavation；advanced free 
surface；relaxed slot；highly effective depressurization   
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