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New Coal Breaking Technology and Roadway Reinforcement Theory based on the
Mechanical Characteristics of Coal and Rock
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How to improve the efficiency of coal rock breaking and control the deformation in the
surrounding rock has always been among the challenging issues in the mining and rock
mechanics area. Based on the mechanical characteristics of coal and rock mass which are more
likely failed by tension, we establish the mechanical model of flexural arch to analyse the
failure mechanism of coal and rock mass and the deformation of coal seam in working face.
A new drilling and mining technology based on the tensile failure mechanism of “drilling
inside and spalling outside mining (DISOM)” has been proposed, and a novel roadheader coal
cutter is then developed. The application of DISOM on site shows that this method can greatly
improve the efficiency of coal mining. Similarly, the key issue to prevent the instability of the
surrounding rocks is to improve their resistance to tensile failure in the plastic zone. Based on
the mechanical model of using inclined roof anchor cable and horizontal tie rod to reinforce
the fractured rock mass, and from the perspective of preventing the tensile failure of coal seam
and rock mass, a new theory for controlling the instability of surrounding rocks is proposed.
Then, a new desigh method of using truss-anchor cable system to reinforced fractured roof in
underground coal mine is suggested. It is shown that the present method can well control the
deformations of the surrounding rocks.
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