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Characterizing friction

Marone, 1998

“This lack of uniformity in reporting friction results has led to 
considerable confusion. The best way to avoid this confusion 
would be to publish the force displacement curves for all the 
experiments but the amount of data that would be involved 
makes this impractical.”

- J. Byerlee, 1978



What is steady-state?

Blanpied et al., 1991
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Scholz, 2002

• < X% variation in μ over Y mm of displacement
• Strain dependence
• Oscillations
• Long Dc
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What is steady-state? 

Jeppson et al., 2023
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What is healing? 
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Marone, 1998

^

Restrengthening
Time-dependent change in 
friction
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What is 𝛥μ?

𝛥μ
𝛥μ?

𝛥μ?
𝛥μ=0?

𝛥μ?

𝛥μ?

Δ𝜇 =  𝛽 ∙ log10 𝑡ℎ +1)/t0

ln

Δ𝜇 = 𝐴𝑡𝜔



Rate-and-state inversion

• Can be determined from velocity steps, SHS, or oscillations
• Yield different results

• Standardized fitting procedure or different but documented?
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Uncertainty
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• Measurements (stress, 
displacement, etc)

• Reproducibility
• Corrections 
• Fitting parameters



Sample selection 
& preparation 

• Composition
• Grain size & 

shape
• Surface 

roughness
• Drying
• Packing
• Run-in
• Fabric
• Etc.

Experiment

• Apparatus
• Stiffness
• PID settings

• Test type
• Stress state
• Fluids/chemistry
• Pore pressure
• Slip rate
• Time
• Temperature
• Displacement
• Localization
• Etc. 

Analysis

• Definitions
• Inversions
• Corrections
• Uncertainty
• Etc. 
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