
 
 

Delft University of Technology

Acoustic Precursors to Laboratory Induced Fault Slip and Failure

Veltmeijer, A.V.; Naderloo, M.; Barnhoorn, A.

DOI
10.5194/egusphere-egu22-4117
Publication date
2022
Document Version
Final published version
Citation (APA)
Veltmeijer, A. V., Naderloo, M., & Barnhoorn, A. (2022). Acoustic Precursors to Laboratory Induced Fault
Slip and Failure. Abstract from EGU General Assembly 2022, Vienna, Austria.
https://doi.org/10.5194/egusphere-egu22-4117

Important note
To cite this publication, please use the final published version (if applicable).
Please check the document version above.

Copyright
Other than for strictly personal use, it is not permitted to download, forward or distribute the text or part of it, without the consent
of the author(s) and/or copyright holder(s), unless the work is under an open content license such as Creative Commons.

Takedown policy
Please contact us and provide details if you believe this document breaches copyrights.
We will remove access to the work immediately and investigate your claim.

This work is downloaded from Delft University of Technology.
For technical reasons the number of authors shown on this cover page is limited to a maximum of 10.

https://doi.org/10.5194/egusphere-egu22-4117
https://doi.org/10.5194/egusphere-egu22-4117


EGU22-4117, updated on 15 Dec 2022

https://doi.org/10.5194/egusphere-egu22-4117

EGU General Assembly 2022

© Author(s) 2022. This work is distributed under

the Creative Commons Attribution 4.0 License.

Acoustic Precursors to Laboratory Induced Fault Slip and Failure

Aukje Veltmeijer, Milad Naderloo, and Auke Barnhoorn

Delft University of Technology, Delft, the Netherlands (a.v.veltmeijer@tudelft.nl)

With human activities in the subsurface increasing, so does the risk of induced seismicity. For

mitigation of the seismic hazard and limiting the risk, monitoring and forecasting are essential. A

laboratory study was performed to find precursors to fault failure. In this study, Red Pfaelzer

sandstones samples were used, which are analog to the Groningen gas reservoir sandstones. A

saw-cut fault was cut at 35 degrees, and the samples were saturated. Fault slip was induced by

loading the sample at a constant strain rate, and simultaneously active acoustic transmission

measurements were performed. Every 3 seconds 512 S-waves were sent, recorded, stacked to

reduce the signal-to-noise ratio, and analyzed. The direct seismic wave velocity, coda wave velocity,

and transmissivity were monitored before and during the reactivation of the faulted samples.

Different loading patterns and confining pressures were investigated in combination with active

acoustic monitoring. Velocity and amplitude variations were observed before the induced fault slip

and can be used as precursory signals. Two methods to determine changing velocities were used.

Direct S-wave velocities are compared to velocity change obtained by coda wave interferometry.

Both analyses gave similar precursory signals, showing a clear change in slope, from increase to

decreasing velocities and amplitudes prior to fault reactivation. Fault reactivation is preceded by

fault creep and the destroying of some of the asperities on the fault plane, causing the seismic

wave amplitude and velocity to decrease. Combining all precursors, the onset of fault slip can be

determined and therefore upcoming slip can be forecasted in a laboratory setting. Our results

show precursory changes in seismic properties under different loading situations and show a clear

variation to the onset of fault reactivation. These results show the potential of continuous acoustic

monitoring for detection and forecasting seismicity and help the mitigation of earthquakes.
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