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Abstract

Hydraulic fracturing has been widely used as a high-efficiency gas extraction and gas disaster
prevention technology. The existing hydraulic fracturing technology mostly uses high-pressure
pulse or low-pressure hydraulic to fracturing the coal around the borehole. This method can
achieve good results in hard coal seam, but in soft coal seam, high-pressure water with large flow
largely destroys the coal and rock mass around the borehole, which makes the soft coal seam de-
stroyed or closed when the secondary cracks are not fully developed. Therefore, the application
effect of hydraulic fracturing in soft coal seam is not significant, and even easy to cause the risk of
coal extrusion or outburst. In the application of low-pressure hydraulic fracturing technology in
soft coal seam, there are two main problems: one is that the influence scope is small, it is not easy
to form differential pressure, and the fracture cannot be fully expanded; the other is that the frac-
turing construction time is long, the water consumption is large, and the drainage is difficult,
which increases the cost and difficulty of gas control. On this issue, aimed at how to effectively ex-
tend the coal and rock mass in soft coal seam under the condition of fully developed cracks, a me-
thod of step-by-step jump fracturing hydraulic pressure and increasing coal seam permeability is
put forward for the first time.
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Figure 1. The schematic diagram of fracture section model
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Figure 2. The fracture propagation in initial hydraulic fracturing
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Figure 3. The fracture propagation in step-by-step jump hydraulic fracturing
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Table 1. The calculating parameter table of crack propagation model
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Figure 4. The elastic modulus of coal and rock mass
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Figure 5. The fracture propagation and extension relationship under different fracture width conditions
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Figure 6. The fracture propagation and extension relationship under different pressure difference conditions
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