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Moment tensor inversion of acoustic emission
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Abstract Seismic moment tensor inversion is an effective method to get the process of earthquake
sources. Acoustic emission (AE) during the deformation of rock is resulted from the rapid release
of elastic strain energy, which is similar to earthquakes. The method can also be applied to
calculate the process of AE sources if the assumptions are met. AE moment tensor inversion can
be calculated by the displacement of P-wave. And the far-field approximation can be used to P-
wave moment tensor inversion when the sample size is much larger than the wavelength of AE
produced by the micro-fractures of enough small sizes. The algorithm of AE moment tensor
inversion is developed by use of P-waves of the far field on the base of the features of AE, and its
accuracy and reliability is tested through the experiments of artificial AE sources. Finally, the
moment tensor inversion method is applied to analyze the properties of AE sources in granite
sample under uniaxial compression. The results show that a fault plane can be well obtained by
the AE moment tensor inversion for the pure shearing fracture mode, but not for non-pure
shearing fracture mode because of multiple solutions, such as the transverse splitting micro-
fractures caused by vertical compression, etc. However, the fracture mode can be distinguished

easily according to the traces of AE moment tensors.
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Fig. 4 The sensors distribution in artificial AE experiments
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Fig. 1 Two kinds of graphical representations
Blue: Specimen, Gray: Sensors, Red: AE shot point.
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tensor decomposition (a) Tensile crack, (b) Crack closure, (¢) Slip crack.
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Blue: Specimen, Gray: Sensors, Red: AE location.
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Fig. 8 AE focal mechanisms in the granite

under uniaxial compression
(a) During 2009~2382 s, (b) During 2382~2414 s,
(¢) During 2414~2446 s.
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Red: Explosion sources, Blue: Implosion sources.
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