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Permeability enhancing mechanism and numerical analysis on pulsating water

injection in low permeability coal seams
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In order to improve the permeability in low permeability coal seams, a pulsating hydraulic fracture

technology was proposed.The process of fatigue crack initiation and propagation, and the theory of
pulsating water injection were studied from microscopic mechanism aspect.Based on the full
consideration of effective stress and sliding frictional force, combining with the [ -II type crack fracture
criterion, the formula for calculating the critical water pressure of the coal’ s original level crack
initiation was first time derived with a full incorporation of all factors.The water pressure range of branch
crack was calculated by simplifying its mechanical model as cantilever beam.Through the FLAC3D’ s
embedded FISH programming language, the pulsating injection function was programmed and a
numerical simulation on the crack tip fissure water pressure change trend and the crack propagation law
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were achieved.The simulation results show that the fissure water pressure of the original level crack
propagation is 13.1 MPa, the water pressure of the branch crack is 12.91 MPa when it extends for the
first time.The crack propagation radius of the horizontal direction is 3.6 m and the vertical direction is
2.3 m.The results of field application show that the pulsating hydraulic fracture technology is superior to

the general hydraulic fracture.
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