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Study of the mechanism of strong slag discharge in deep hole
drilling of small-bore anchoring hole in roadway floor

ZHANG Hui" **, LI Guo-sheng', JIANG Shuai-qi'
(1. School of Energy Science and Engineering, Henan Polytechnic University, Jiaozuo 454003, Henan, China; 2. Coal Mining and Design
Branch, China Coal Research Institute, Beijing 100013, China; 3. Coal Production Safety Collaborative Innovation Center in Henan

Province, Jiaozuo 454000, Henan, China)

Abstract: In order to solve the difficult problem of anchor hole drilling in roadway floor of coal mine,
this paper puts forward that high-pressure water flow positive circulation drilling can effectively avoid
the formation of "three areas of drilling slag", and develops a set of strong slag discharge system for
anchoring deep hole in roadway floor. By using solid-liquid two-phase coupled fluid dynamics theory,
the relation expressions among the flushing fluid pressure, drilling slag particle radius, drilling slag
concentration, drilling depth were deduced. At the same time, computational formula of the drilling
depth, drilling slag upward return velocity and flushing fluid pressure were also derived. Results
show that with the increase of the drilling slag concentration and the increase of the radius of the
drilling slag, the frequency and intensity of energy consumption increase, and the pressure of flushing
fluid also increases. The pressure of flushing fluid increases with the increase of drilling depth. When
the drilling depth is 8m, the pressure of flushing fluid is required to be greater than 1. 9MPa. In
addition, decreasing the propulsion speed of drilling rig and increasing the drilling speed are the key to
ensure the strong slag discharge in anchorage hole drilling.

Keywords: floor anchoring hole; strong slag discharge; hydraulic loss; washing fluid pressure



