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Abstract: Taking the N Pad in the Changning Block as a
case study, friction experiments were conducted on shale
fault gouges to investigate the frictional behavior of shale
faults, followed by quantitative risk assessment (QRA) to
evaluate the potential for fault slip. The experimental
results indicate that friction coefficients of shale faults
range from 0.50 to 0.75. The friction coefficient decreases
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with the
progressive weakening trend with shear displacement.
QRA
perturbation of 15 MPa induced by hydraulic fracturing,

increase of clay content and exhibits a

results reveal that under a pore pressure
the minimum fault slip probability reaches 64%. The fault
slip probability increases significantly with the decrease of
friction coefficient and the increase of pore pressure
perturbation. To mitigate the risk of casing deformation,
hydraulic fracturing operations should avoid faults with
clay content exceeding 30% (friction coefficient<0.6) or
maintain the injection pressure such that the pore
pressure perturbation remains below 10 MPa, thereby

reducing the likelihood of fault slippage.

Keywords: shale gas; casing deformation; fault slip;

friction experiments; slip probability analysis
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Tab.1 Casing deformation of the N Pad
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Fig.1 Ant-tracking fracture
deformation of the N Pad
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Fig.2 Fault activation identified by the N Pad based

on microseismic events
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Fig.3 Casing deformation shape analysis of N-3
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Fig.4 Shale samples from Longmaxi Formation
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Tab.2 Distribution of mineral compositions in

Longmaxi shale
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Fig.6 Friction coefficient-displacement curves for shale fault gouges
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