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Abstract ; In order to realize the uniform pressure released, permeability improved and outburst elimination with the hydraulic fracturing in
the outburst seam of the underground mine and to reach a miniaturized purpose of the fracturing equipment, a new technique of the porous
controlled directional hydraulic fracturing was provided based on the asymmetric pore pressure field. With the theoretical analysis combined
with the numerical experiment method, based on the mine geological condition of No. Il =1 seam in Hebi Mining Area, the RFPA-2D nu-
merical simulation software was applied to study the crack expansion law under the combined influences of the horizontal stress ratio, pore
pressure filed as well as the geostress and pore pressure filed. The results showed that the horizontal stress ratio would have remarkable in-
fluences to the failure type of the coal, pore shape and pore expansion direction. The distribution features of the pore pressure field could
be applied to improve the direction control function of the control borehole and could reduce the hydraulic pressure of the initial fracturing.
According to the present geological conditions of the mining area, the horizontal principal stress ratio was ranging from 1.0~ 1.8 and the
controlled water pressure was ranging from 6~ 12 MPa. Under the asymmetric pore pressure field, when the porous controlled directional
fracturing technology was applied, the effect would be best.

Key words : porous control ; horizontal stress ratio; pore pressure; crack expansion
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Fig.1 Schematic diagram of porous control

directional hydraulic fracturing
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Tablel Parameters of coal and rock

i HME R AR MR NEERE R BEREYV LR
BH JE MPa b f/MPa fi/(°) K (m-dt) XK

Mk 2 5 030 6000 25 7 02000 0.100
Fl# 4 50 0.25 25000 30 10 0.0001 0.001
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M SRR IE AL S5, RS AT 58 RN
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s
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Table2 Ground stress parameters

TR 5 o3/MPa o,/MPa A=0,/0;
1 8 8.8 1.1
2 8 10.4 1.3
3 8 12.8 1.6
4 8 14.4 1.8
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Fig.3 Numerical model
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Fig.5 Failure types of coal bodies with different stress ratios
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Fig.6 Asymmetric pore pressure field model
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Table3 Boundary load parameters

Eﬁ o3/MPa o,/MPa A
JK ./ MPa
8 8.8 1.1
8 10.4 1.3
8 12.8 1.6
8
8 14.4 1.8
8 16.0 2.0
8 17.6 2.2
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Fig.11 Schematic diagram of water pressure
distribution and crack expansion direction
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