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Motivation 
Frictional Dynamics play an important 

role in seismic faulting 

http://listcrown.com/top-10-dangerous-natural-disasters/


• The forces supported by the particles are not 
homogeneous in space but are concentrated 
into ‘‘stress chains’’ that are quite important in 
sustaining frictional forces 

 

Technique pioneered and highly developed by R. Bheringer 





The experiment 

 



Periodic compression and de-compression cycles 

(i) In each cycle the system compactifies and the dissipation reduces 

(ii) It appears that the areas reduce slowly, maybe with a power law 

See also later lecture by S. Sastry 



Questions 
• Is the asymptotic area zero or finite? 

• Is it indeed a power law, what power? 

• Is the power law universal? 

Answers 

• Asymptotic area: finite due to frictional losses 

• Inverse power law up to log corrections 

• The power law universal 



Simulations 

Hertzian normal forces, Mindlin tangential forces, coulomb law imposed 



Theory 

The fixed point must be zero 



The asymptotic area 



 



Different friction coefficient 



Back to experiment 



Thank you! 

• We have a tiny but apparently robust universal 
law for training and memory in frictional 
granular media. 

• Next we focus on an interesting giant slip 
event. 

• This requires a detailed understanding of the 
pdf of normal and tangential forces. 

• Stay tuned. Do not go anywhere. 

Conclusions and road ahead 



Simulations 


