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SCEC 3D Rupture Dynamics Code Validation Workshop

Monday, March 10, 2008
Kellogg West Conference Center, Pomona, CA

Valley Vista Room

Convener: Ruth Harris

10:30-10:45 Introduction Ruth Harris

10:45-11:15 New Code – FaultMod Michael Barall

11:15-12:15 Rate-State Benchmarks: Description, Results & Discussion Eric Dunham

12:15-1:15 Lunch

1:15-2:00 Slip-Weakening Benchmarks: Description, Results & Discussion Ruth Harris

2:00-2:30 Benchmark Boundary Assumptions: Implications for Results Brad Aagaard

2:30-3:00 Numerical Convergence:  Implications for Results Yoshi Kaneko

3:00-3:30 Break

3:30-5:00 General Discussion All

5:00 Adjourn



Overall Goal of the SCEC Code Validation Group

Compare the 3D methods currently being used by SCEC
scientists to simulate (spontaneous) rupture dynamics

Some Specific Objectives

Understand if our methods are producing the same results when using
the same assumptions about friction, crustal structure, fault geometry, etc.

Produce results for the “Joe Andrews” Yucca Mountain
normal-faulting benchmark,

to compare with Joe’s 2D simulations.
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(Harris & Archuleta, 
EOS, August 24, 2004)
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(Harris & Archuleta, 
EOS, August 24, 2004)
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(Harris & Archuleta, 
EOS, August 24, 2004)

GNS 2008



Code Comparison Strategy
Start simply

Spontaneous
rupture on a 
vertical strike-slip
fault set in a
homogeneous
(materials)
Fullspace

Some
Results

homogeneous
initial stresses
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Code Comparison Strategy
Incrementally add complexity

Rupture on a 
Vertical Strike-Slip 
fault set in a
Homogeneous
(materials) Halfspace,
Homogeneous
initial stresses,
Slip-weakening
friction

Rupture on a
Vertical Strike-Slip 
fault set in a
Homogeneous
(materials) halfspace,
Heterogeneous
Initial stresses,
Slip-weakening
friction

Rupture on a
Vertical Strike-Slip
fault set in a
Heterogeneous
(Materials) halfspace,
homogeneous
initial stresses,
Slip-weakening
friction
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Code Comparison Strategy
Incrementally add complexity

Rupture on a 
Vertical Strike-Slip 
fault set in a
Homogeneous
(materials) halfspace,
Depth-dependent
Initial Stresses,
Slip-weakening
friction

Rupture on a
Dipping Dip-slip
fault set in a
Homogeneous
(materials) halfspace,
Depth-dependent
initial stresses,
Slip-weakening
friction
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Vertical Dip-Slip 
fault set in a
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(materials) halfspace,
Depth-dependent
initial stresses,
Slip-weakening
friction
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Code Comparison Strategy
Incrementally add complexity

Rupture on
a vertical
strike-slip fault
set in a
Homogeneous
(materials) 
Fullspace,
Homogeneous
initial stresses,
Rate-state friction
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Rupture on
a vertical
strike-slip fault
set in a
Homogeneous
(materials) 
Halfspace
Homogeneous
initial stresses,
Rate-state friction

TPV101 TPV102



The SCEC Code Validation Website*
http://scecdata.usc.edu/cvws/

*Funding from the U.S. Dept. of Energy 
  Extreme Ground Motion Project
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Today’s Benchmarks
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Courtesy of Eric Dunham
The Problem, Versions 101 and 102  (February-March 2008)

Rate-State Friction Dynamic Rupture
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The Problem, Versions 8 and 9  (February-March 2008)
Slip-weakening Dynamic Rupture with Depth-Dependent Stresses

Pathway to the YM Simulations

Code Workshop March 2008

Strike-Slip Dip-Slip



Code Workshop March 2008

SCEC 3D Rupture Dynamics Code Validation Workshop

Monday, March 10, 2008
Kellogg West Conference Center, Pomona, CA

Valley Vista Room

Convener: Ruth Harris

10:30-10:45 Introduction Ruth Harris

10:45-11:15 New Code – FaultMod Michael Barall

11:15-12:15 Rate-State Benchmarks: Description, Results & Discussion Eric Dunham

12:15-1:15 Lunch

1:15-2:00 Slip-Weakening Benchmarks: Description, Results & Discussion Ruth Harris

2:00-2:30 Benchmark Boundary Assumptions: Implications for Results Brad Aagaard

2:30-3:00 Numerical Convergence:  Implications for Results Yoshi Kaneko

3:00-3:30 Break

3:30-5:00 General Discussion All

5:00 Adjourn



Code Workshop March 2008



Code Workshop March 2008



Code Workshop March 2008

Pathway to YM



Code Comparison Strategy
Incrementally add complexity

Rupture on a 
Vertical Strike-Slip 
fault set in a
Homogeneous
(materials) halfspace,
Depth-dependent
Initial Stresses,
Slip-weakening
friction

Rupture on a
Dipping Dip-slip
fault set in a
Homogeneous
(materials) halfspace,
Depth-dependent
initial stresses,
Slip-weakening
friction
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Rupture on a 
Vertical Dip-Slip 
fault set in a
Homogeneous
(materials) halfspace,
Depth-dependent
initial stresses,
Slip-weakening
friction

TPV8 TPV9 TPV10-12
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Source Physics for The Problem, Version 8
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Source Physics for The Problem, Version 9
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Rupture Dynamics Code Validation
On-Fault Station Locations for The Problem, Versions 8 and 9
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Rupture Dynamics Code Validation
Off-Fault Station Locations for The Problem, Versions 8 and 9
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TPV8

Modelers 
& 

Codes

Results 
submitted 

by 
03/09/08

Code Workshop March 2008



TPV9

Modelers 
& 

Codes

Results 
submitted 

by 
03/09/08
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Comparisons
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The SCEC Code Validation Website*

*Funding from the U.S. Dept. of Energy 
  Extreme Ground Motion Project
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modelers
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TPV8
Rupture
Front
Contours
0.5 sec
Intervals
from
2/13
modelers
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Rupture Dynamics Code Validation
On-Fault Station Locations for The Problem, Versions 8 and 9
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Horizontal
Slip rate
(m/s)

surface
station
12 km
from
hypocenter

2 hz
lowpass
filter
applied



Code Workshop March 2008



NMESD 2007
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TPV9
Rupture
Front
Contours
0.5 sec
Intervals
from
10
modelers



NMESD 2007
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Rupture Dynamics Code Validation
On-Fault Station Locations for The Problem, Versions 8 and 9
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surface
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from
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lowpass
filter
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Scintillating 
Discussion
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Upcoming Benchmarks
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