Proposed Method to Generate Heterogeneous Initial

Conditions For the ‘100 Runs’ Project
Kim Olsen and Daniel Roten, San Diego State University
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Description of depth-dependent initial conditions

Near-surface velocity strengthening, effect on near-field ground
motions

Examples of normal-fault earthquakes, strike-slip event

Comparison of simulated ground motions to NGA relationships



Linear Slip Weakening Friction Law
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Depth Dependent In1t1a1 Cond1t10ns
(following Gritz and Day, 2009; Dalguer and Mai, 2008)
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Near-surface velocity strengthening
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Depth Dependent Imtlal COIldlthIlS
(following Gritz and Day, 2009)
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Correlation Distances and Hurst Exponent
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Accuracy of Dynamic Simulations
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At =3 MPa, p=3el10 Nm, L = 5000 m, d, = 0.22 m -> cohesive
zone resolved by more than 5 points



Parameters for M6.5 Test

L =19 km (from W&C 1994)
W =14 km (from W&C 1994)
a,= 5.7 km

a,= 4.8 km

V,= 5000 m/s

V,=2900 m/s

p =2000 kg/m3
u,=0.70
py=0.51
d.=0.22

Ah =100m

At =0.008s



Dynamic Parameters
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Excluding Near-Surface Velocity Strengthening
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Including Near-Surface Velocity Strengthening
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Fault normal (km)
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Example I
Ground Motions for M7 Scenarios on the
Wasatch Fault, Utah

Roten, Olsen, Pechmann, Cruz-Atienza, Magistrale
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6 Different Hypocenters:
* Deep and shallow
* North and south
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Modeling Procedure

* Two-step procedure:

1) Rupture simulated on vertical planar fault (SGSN)

2) Moment rates from 1) inserted on non-planar fault
conforming to geology (FD)

* Velocity strengthening included. Otherwise
peak motions are much larger than expected

from NGA



Example of Initial Conditions

Initial Shear Stress (r,), MPa
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Rupture Propagation for M&
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Summary

We propose a method using depth-dependent initial conditions
(Gritz, 2009; Dalguer and Mai, 2008)

Special near-surface modification of initial conditions (e.g., velocity
strengthening) appears necessary to match NGA attenuation
relations

Heterogeneous initial stress from von Karman or fractal distributions

SLV M7.0 normal fault SA-2s ensemble o’s close to NGA GMPEs
intra-event terms (<~ 20 km)



