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The initiation of unstable fault slip leading to earthquakes involves intricate physical processes and inter- We observe the formation of two clusters of AEs at the top and bottom of the sample (Fig. 4) during appro- The mean volumetric strain rate and AE rate § ° loe T
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actions. Investigations at both field and laboratory scales have highlighted the existence of spatio-temporal Ximately the entire test. Shortly (<5 min) before the macrofracture nucleation, the AEs localize on one side of temporally correlate and are both indicative for a T L [
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variations in seismic or aseismic observations near the epicenter of a major seismic eventlt2, the bottom half of the sample. Then, the macrofracture nucleates and propagates upwards. preparatory process prior to the sample failure § 15| los =
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These variations are often associated with the preparatory phase of major earthquakes and are believed The last interpolated DSS measurement of circumferential strain (Fig. 5) shows deformation localization spa- be caused by the localization of deformation. = lo2 2
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to involve processes resulting from progressive localization of deformation, around the eventual rupture tially correlating with the last cluster of AEs that anticipated the nucleation of the macrofracture. a5 o o AR e
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zone, that accelerates leading up to failure. However, the time and spatial scales of this behavior are not The simulated dissipation also shows an abrupt AE rate, [1/s]
= " " ] " ] . . . " " " = " = = - T T T T T T T T T T . 10000
well understood due to our lack of understanding into the physical mechanisms within the preparato- By repeatedly pulsing from each PZT sensor, we construct P-wave velocity models and investigate their spatial Increase prior to failure (Fig. 8, bottom). The cause . N
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lier than the macrofracture nucleation. However, no seismic activity is detetced there before failure (Fig. 4). process also responsible for the acceleration of c g 000
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We perform a triaxial test on a sample of Berea sandstone. 16 piezo-electric transducers (PZTs) are 1eo 000 ST T 0l s 03 o4 o5 o6 07 o8 oo 1 O 0
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used passively to detect acoustic emissions (AEs) and actively to construct a P-wave velocity model. lao & ool ] Figure 8 a
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We conduct simulations using H-MECE!, which is a 2D fully coupled and continuum based seismo-hy- 5000 S 3100: ‘s :0.. ®®e00005g = %0 RAS ved numerically (Fig. 9) and spatio-temporally
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