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2 mechanisms: 
- pressure melting/refreezing 
- creep rate enhancement  

1957, JoG 



3rd mechanisms: 
opening of cavities on the lee side of bed 
bumps 
 

1958, CRAS (in French) 



Lliboutry will publish more than 20 papers on that specific subject! 
 
This one in 1968 : 

followed by one from Weertman in 1972:  



Gagliardini et al., 2007 
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Schoof 2005 



All these formulations assume 
steady water pressure 

 
How are they modified if water 
pressure at the base is unsteady? 



@Piard 2018 

water pressure (bar) at Argentière glacier 

and water pressure is not steady... 



Stokes 
Temperate ice 
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For given     and 
evolve  
and look for  
steady state 
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Try Year and Day periods 
à how the friction law is modified?  
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One year period 
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One day period 
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One day period 

No time for the cavity to adapt to the pressure changes ! 
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Conclusions  
 
-  Daily variations in water pressure not accounted 

for by such law  

-  The “softening” obtained for steady pressure 
might not exist in reality...  

-  What about Iken’s bound? 
 

 
  



. More work to be done 
-  how to incorporate this short term pressure 

variations in a friction law? 
-  effect of 3d geometry? 

Looking for 
- a Master student (spring 2019) 
 
- a PhD student (start Sept 2019) 
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