
 
 
General rights 
Copyright and moral rights for the publications made accessible in the public portal are retained by the authors and/or other copyright 
owners and it is a condition of accessing publications that users recognise and abide by the legal requirements associated with these rights. 
 

 Users may download and print one copy of any publication from the public portal for the purpose of private study or research. 

 You may not further distribute the material or use it for any profit-making activity or commercial gain 

 You may freely distribute the URL identifying the publication in the public portal 
 
If you believe that this document breaches copyright please contact us providing details, and we will remove access to the work immediately 
and investigate your claim. 
  
 

   

 

 

Downloaded from orbit.dtu.dk on: May 23, 2023

Stiffening effect from temperature and stress on sandstones from the deep North Sea
Basin

Orlander, Tobias; Andreassen, Katrine Alling; Fabricius, Ida Lykke

Publication date:
2018

Document Version
Peer reviewed version

Link back to DTU Orbit

Citation (APA):
Orlander, T., Andreassen, K. A., & Fabricius, I. L. (2018). Stiffening effect from temperature and stress on
sandstones from the deep North Sea Basin. Abstract from 33rd Nordic Geological Winter Meeting, Kgs. Lyngby,
Denmark.

https://orbit.dtu.dk/en/publications/007d481d-566e-4285-a613-731717814147


Stiffening effect from temperature 
and stress on sandstones from the 
deep North Sea Basin 
Tobias Orlander1, Katrine Alling Andreassen1 and 
Ida Lykke Fabricius1 

1Technical University of Denmark 
We investigate effects of temperature, stress and 
stress symmetry on the dynamic stiffness of two 
sandstones from depths of approximately 5 km in 
the North Sea Basin. The studied temperature 
range was 25-170°C, whereas the studied stress 
range was 2.5-15 MPa. Two stress symmetries 
were compared: 1) hydrostatic stress and 2) 
uniaxial stress with constant confining stress. We 
derived dynamic compressional and shear 
moduli from density and ultrasonic P- and S-wave 
velocities and show that the stiffness can increase 
with up to 20% and 100% for respectively 
100 
increase in temperature and stress. We link the 
increased stiffness to two physically different 
mechanisms, both resulting in closure of 
ruptured grain contacts created by equilibrating 
sample material to atmospheric conditions. 
Eventually, the increase is hence recovery 
stiffness by mechanisms of: 1) frame deformation 
due to increase in stress and 2) thermal 
expansion due to increase in temperature. That 
contact ruptures (micro-cracks) can full or 
partially close by 1) is an accepted mechanism for 
partial recovery of in-situ stiffness. We show that 
stiffness recovery by 1) or 2) have different 
magnitude, but that both are most pronounced 
for sandstones with a low degree of cementation. 
This is probably because cementation hinders 
progression of micro-cracks during deloading 
and cooling. The results demonstrate the 
significance at testing samples at their natural 
stress and temperature. 
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