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The genesis of this workshop...

IODP x405 JTrack, Fall 2024 SCEC CRM Workshop, Fall 2025



Every fault model needs a friction number

* Friction coefficients, healing rates, rate-and-state

pa rameters. deformation experiments

...more than just a circle

They all come from laboratory experiments.

« SCEC CRM (and other tools/users) needs values.
Laboratories do not always agree on it.

same gouge,
same nominal
conditions...

e Until now, few studies quantified how much of this
disagreement is real.

Rock friction community does not currently have standard
experiments to compare one laboratory against another.

Which value enters the CRM? Without inter-lab benchmarks,
apparatus effects and material behavior may be indistinguishable.



The need for benchmarking...

 Same quartz powder, stress, apparatus.
Friction changed with sample holder.

* Velocity weakening to velocity strengthening, by
holder alone.

Difference between a fault that can nucleate an earthquake and
one that cannot.

e This is an old problem (Czichos et al., 1987, 7
Wear).

A 1987 alumina-on-alumina round robin, identical material in every
laboratory, returned friction from ~0.2 to ~0.7 worldwide (n = 31).
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Goals of this initiative

» Defining community-endorsed benchmarking workflows

* |dentifying standard materials and experimental
conditions

 Establishing pathways for data sharing and reproducibility

« Connecting laboratory measurements to numerical and
seismic observations



Virtual workshop (21 July 2026)
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Working group meeting (29 Aug 2026)

2026 SCEC Cross-Laboratory Friction
Benchmarking Workshop

Benchmark Experiment 1 (BE1) | DRAFT
S. Shreedharan, H. Savage, T. Jeppson and the working group

Decisions on:

1. Sample standards

2. Experimental protocols and
boundary conditions, and

3. Long-term archival of standard
experiments, future-proofing for
emerging labs, broad usage.




Long-term goals (\What success looks like a year from

The SCEC Sequences of Earthquakes and Aseismic Slip Project

Benchmark Comparison Tool
Benchmark Descriptions
Downloads

Workshop Presentations

https://strike.scec.org/cvws/seas/

The SCEC/USGS Spontaneous Rupture Code Verification Project

Benchmark Comparison Tool
Benchmark Descriptions
Newest Benchmarks
Metrics (Version 1)
Code Descriptions

Workshop Presentations

https://strike.scec.org/cvws/

now)

Select Benchmark

Name Date Description Action
bpl-fd |9/26/2020 8:32PM | 2D iplane Shear, Full El
bpl-qd | 9/26/2020 8:28 PM | 2D Antiplane Shear
bp2-qd | 9/26/2020 8:31 PM | 2D Antiplane Shear, Varying Cell Size
bp3-qd | 9/26/2020 9:46 PM | 2D Plane Strain, Dipping Fault, Q
bp4-qd | 9/26/2020 8:33 PM | Strike-Slip Fault in a 3D Wholespace
bp5-fd  |4/14/2023 4:33 PM | Strike-Slip Fault in a 3D Halfspace, Fully Dynamic
bpS-qd | 9/26/2020 9:53 PM | Strike-Slip Fault in a 3D Halfs Qi
bp6-qd-a | 11/18/2021 4:00 PM | 2D Antiplane Shear, Aging Law, Fluid Injection
bp6-qd-c | 11/18/2021 4:02 PM | 2D Antiplane Shear, Constant Friction, Fluid Injection
bp6-qd-s | 11/18/2021 4:02 PM | 2D Antiplane Shear, Slip Law, Fluid Injection Select User(s)
bp7-fd-a | 11/18/2021 4:21 PM | Planar Fault in a 3D Wholespace, Aging Law, Full:
bp7-fd-s | 11/18/2021 4:21 PM | Planar Fault in a 3D Wholespace, Slip Law, Fully 1
Bencl k: bp1-fd (2D Antiplane Shear, Full Elastod )
bp7-qd-a | 11/18/2021 4:20 PM | Planar Fault in a 3D Wholespace, Aging Law, Qua
bp7-qd-s | 11/18/2021 4:21 PM | Planar Fault in a 3D Wholespace, Slip Law, Quasic |8 §ft3 e
| o~ Deseription o
O [bwang Binhao Wang, auto switch QD/FD
(J |dalzilio |Luca Dal Zilio (dx=25m; Lx=80km; Lz=160km)
O | dalzilio.2 | Luca Dal Zilio (dx=25m; Lx=50km; Lz=50km)
O |harvey | Toby Harvey (Lx=160km, Lz=160km, dz=50m)
[J |harvey.2 | Toby Harvey (Lx=80km, Lz=80km, dz=50m)
O |harvey3 | Toby Harvey (Lx=160km, Lz=160km, dz=37m, p=4)
O | jiang Junle Jiang (dz=25 m; Wf=80 km; SBEM)
O |jiang2 | Junle Jiang (dz=25 m; Wf=160 km; SBEM)
O |jiang.3 |Junle Jiang (dz=25 m; W{=320 km; SBEM)




