
 
 

Delft University of Technology

Early detection of stress changes and failure using acoustic measurements

Veltmeijer, A.V.; Naderloo, M.; Barnhoorn, A.; Wapenaar, C.P.A.

Publication date
2020
Document Version
Accepted author manuscript
Citation (APA)
Veltmeijer, A. V., Naderloo, M., Barnhoorn, A., & Wapenaar, C. P. A. (2020). Early detection of stress
changes and failure using acoustic measurements. Abstract from NAC 2020, Utrecht, Netherlands.

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.



Early detection of stress changes and failure using acoustic measurements 

Aukje Veltmeijer1, Milad Naderloo1, Auke Barnhoorn1 and Kees Wapenaar1  

1Department of Geoscience and Engineering, Delft University of Technology, Delft, Netherlands 

January 10, 2020 

 

Local stress changes in a rock can cause irreversible damage by the formation of micro-cracks. The first 
formed micro-fractures are precursors to the real large scale failure of the sample. Therefore, the 
detection of the transition from the elastic to the inelastic deformation is crucial for measuring the 
formation of micro-cracks and predicting the imminent failure. During fracturing, the strain energy is also 
released as an acoustic emission (AE). In the laboratory the failure process can be measured using AE 
(passive) and ultrasonic (active) method combined. 

In this study within the DeepNL project, we used an ultrasonic pulse transmission method to record the 
change in waveform across this transition during the fracturing process in combination with AE 
monitoring. The most important observation we have made so far is that we can see from the changes in 
the wave amplitude of the direct wave and even more so in the characteristics of the scattering coda of 
the p-wave when the very first micro-fractures are formed. However, s-waves are expected to be more 
sensitive to material changes, therefore, we investigate the change of s-waves during fracturing. 

We use simultaneous acoustic emission monitoring and active acoustics to determine relationship 
between (micro-)seismicity and precursory signature of acoustic measurements. Additionally, results from 
uniaxial tests showed that the cumulative count of AE can be related to the failure phase.  

  

 


