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Seismic and aseismic fault slip in response to fluid injection observed during field experiments at meter scale
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During fluid injection, the observations of an enlarging cloud of seismicity are generally explained by a direct response Although pressures at a level comparable with the initial state of stress were injected and that different fractures and faults were reactivated, only a sparse seismicity (215 events) was recorded. The seismicity is unequally We have developed a hydromechanical model of fault slip by fluid injection based on experimental data collected in 2010 in the same fault (Guglielmi et al., 2015)
to the pore pressure diffusion in a permeable fractured rock. However, fluid injection can also induce large aseismic distributed among tests. Some of them do not show seismicity (Tests 6 and 7) or only few seismic events are detected (9 and 1 events for Tests 8 and 10, respectively). Other ones present a moderate seismicity (about 20 events) as Tests 2 that we have stimulated in the present study. Model includes two-way coupling (fluid-to-solid, and solid-to-fluid), fluid flow along the fault, strain-dependent permeability,
deformations which provide an alternative mechanism for triggering and driving seismicity (Guglielmi et al., 2015). and 9. Tests 3 and 11 have generated the most intense seismic activity of the experiments, with 48 and 117 seismic events, respectively. We determine that the moment magnitudes vary between -4.2 and -3.14. Most of them (63%) are between and friction laws. Based on the experimental data, we simulated a local fluid injection into a rate-and-state and permeable fault embedded in a 3D elastic and impervious
Despite the importance of these two mechanisms during fluid injection, there are few studies on the effects of fluid -3.5 and -3.9. Among the entire series of detected seismic events, 137 events have been absolutely or relatively located with a mean accuracy of 1.5 m. 85% of the seismic events occurred at distance greater than 2 m from the injection. medium. The geometry, initial stresses and physical parameters are inferred from laboratory and in-situ testing. The remote normal and shear stress resolved on the fault
pressure on the partitioning between seismic and aseismic motions under controlled field experiments. Here, we describe Even considering an error of 1.5 m in the location, they cannot be located on the injection chamber. Therefore, a significant lack of seismic events is observed in the vicinity of the injection (Duboeuf et al., 2017). plane are constant. The initial value of stress (o, = 4.25 MPa, T, = 1.65 MPa) and fluid pressure (p, = 0) into the fault represents the conditions of the in-situ experiment
in-situ meter-scale experiments measuring synchronously the fluid pressure, the fault motions and the seismicity directly (Guglielmi et al., 2015). Our numerical results show that the fault undergoes opening and slip. As the result of fluid injection, the pressure perturbation diffuses within the
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