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Abstract

Earthquakes, mine failures, and initiation of hydraulic fractures have all been
associated with time-delayed breakage of rocks subjected to loads insufficient to
incur instantaneous failure. To better model and identify failure precursors for
rocks under these so-called static fatigue conditions, Acoustic Emission (AE)
was monitored in beams of Coldspring Charcoal Granite subjected to constant
three point loading. As a result of varying the magnitude of the loading, the
times to failure range from O(10') — O(10°) seconds. The experiments show a
number of consistencies in the AE data. In all cases the event rate exponentially
declines fora period that is about 0.4-0.6 of the total time to failure. This period
is followed by a period in which the event rate exponentially increases. The total
number of events generated during these two periods is also consistent among
the experiments. Motivated by these observations, we propose a modified kinetic
fracture theory that captures both the period of event rate decline and the period
of event rate increase. It does this by firstly accounting for early time depletion
of available bonds for breakage, similar to previous models. The model also

accounts for generation of critically stressed bonds in the vicinity of previous
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