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Effect of faults on hydraulic fracture propagation in coal seam
XIA Binwei', YANG Chong', LU Yiyu'?, SONG Chenpeng'?, GE Zhaolong'~

(1. State Key Laboratory of Coal Mine Disaster Dynamics and Control, Chongqging 400030, China;
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Abstract: Considering the influence of sub-fault or slum fault in the coal seam on the fracture propagation of hydraulic fractu-
ring, the effects of approximation angle, horizontal principal stress difference, and coal and rock elastic modulus difference on
hydraulic fracture propagation direction were investigated using the theoretical analysis and numerical simulation in a two-di-
mensional physical model. The judgment criterion of forming effective fracture through the cracking passing the fracture was es-
tablished. And the critical curve for the approaching angle-horizontal principal stress difference of the coal penetrating crack,
which was formed by the hydraulic fracture passing the fault, was fitted out under given coal-rock mass parameters. It is found
that the approximation angle, horizontal principal stress difference, and elastic modulus of coal-rock mass play the major roles
on fracture direction. Under the circumstance of low principal stress difference, smaller approaching angle, and higher roof e-
lastic modulus, the fault is easy to produce plane tensile failure. When the approaching angle-stress difference coordinate point
is above the curve, the crack will pass through the fault plane into the roof. When the angle-stress difference coordinates of
point is under the level curve, cracks will be extended to the lower coal seam forming upper and lower coal seam cracks.
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Fig.1 Three-dimensional model of coal seam fracturing
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Fig.4 Crack propagation through fault plane
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Fig.5 Critical curve of fault plane opening
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Fig.6 Crack along interface into lower coal seam
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Table 1 Parameters of horizontal differential

principal stress and angle of interaction

JF5  o0y/MPa o,/MPa 0/(°) oy-0,/MPa
1 10 8 30 2
2 12 8 30 4
3 14 8 30 6
4 10 8 45 2
5 12 8 45 4
6 14 8 45 6
7 10 8 60 2
8 12 8 60 4
9 14 8 60 6
10 10 8 75 2
11 12 8 75 4
12 14 8 75 6
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Table 2 Mechanical parameters of coal and rock
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Fig.9 Fracturing fracture simulation results
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Table 3 Parameters of horizontal differential principal

stress and angle of interaction
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Fig.10 Fracturing fracture simulation results
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Fig.12 Lower coal seam fracturing fracture propagation simulation results
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Fig.13 Fracturing fracture propagation simulation results
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