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Understanding Our Seismic Setting

LiDAR Survey

Historic Seismicity

Field Observations
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Understanding Our Sites

Boreholes

Shear Wave Testing
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Understanding Our Structures

Forced and Ambient 
Vibration

Coring

SASW and
Acoustic Tomography

2 4 6 8 10 12 14 16 18

-5

-4

-3

-2

-1

0

1

2

3

4

5
B ig  C reek  D am  7 , 3 rd  M o d e 10 .35  H z

M ono li th

A
m

pl
itu

de



Seismic Fragility
Studies of SCE Dams

Deterministic – The MCE

• What is the shaking at the site of interest for a 
SPECIFIC earthquake on a SPECIFIC fault?
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Deterministic – The MCE

• What is the shaking at the site of interest for a 
SPECIFIC earthquake on a SPECIFIC fault?
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Ground Motion 
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Non-Exceedence 
Curve

84% Probability
of Non-Exceedance

MCE Shaking:
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Probabilistic – The Hazard Curve

• At the site of interest what is the PROBABILITY that 
a certain level of shaking is EXCEEDED due to a 
set of POTENTIAL seismic sources?
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Probabilistic – The Hazard Curve

• At the site of interest what is the PROBABILITY that 
a certain level of shaking is EXCEEDED due to a 
set of POTENTIAL seismic sources?
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Prediction Equation
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Exceedence 
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Boore and Atkinson
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6.5 (0.008/yr)7.5 (0.004/yr)
0.39 g0.41 g

Rupture

10 km

Rupture

0.27 g0.33 g0.23 g

0.550.56

Select a level of ground 
shaking, say 0.3 g

The probability of exceeding this 
level of shaking is 32%

0.004 earthquakes per year × 0.32
=  0.128% annual probability of 
exceedance
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10 km

7.5 (0.004/yr)

Boore and Atkinson
(2008)

0.23 g

0.56

Probabilistic – The Hazard Curve

• At the site of interest what is the PROBABILITY that 
a certain level of shaking is EXCEEDED due to a 
set of POTENTIAL seismic sources?
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Probabilistic – The Hazard Curve

Magnitude

Site Soil

Distance

Type of Fault

Ground Motion 
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• At the site of interest what is the PROBABILITY that 
a certain level of shaking is EXCEEDED due to a 
set of POTENTIAL seismic sources?
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Probabilistic – The Hazard Curve

• At the site of interest what is the PROBABILITY that 
a certain level of shaking is EXCEEDED due to a 
set of POTENTIAL seismic sources?

M 3
M 4
M 5
M 6+

Recorded EQs
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LOWMODERATE
HIGH

SITE

Magnitude

Site Soil

Distance

Type of Fault

Ground Motion 
Prediction Equation

7.5

10 km

Normal

Rock

Median PGA (μ)

Uncertainty (σ)

0.23 g

0.56

Boore & Atkinson
(2008)

Exceedence 
Curve



Seismic Fragility
Studies of SCE Dams

Probabilistic – The Hazard Curve

• At the site of interest what is the PROBABILITY that 
a certain level of shaking is EXCEEDED due to a 
set of POTENTIAL seismic sources?
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Seismic Hazard Curve

Sum of the probability 
of exceedance for all 
considered earthquakes 
on all considered 
seismic sources
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Probabilistic Hazard Spectra

PGA Sa T=1 sSa T=0.2 s
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Probabilistic Hazard Spectra
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Time History Selection



Seismic Fragility
Studies of SCE Dams

Time History Selection
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Structural Analysis
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Fragility Curve
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From Numerical Models to Failure?
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Contact Information
• Dr. Matthew Muto

– Matthew.muto@sce.com

• Nicolas von Gersdorff
– Nicolas.von@sce.com

mailto:Matthew.muto@sce.com
mailto:Matthew.muto@sce.com
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