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Renewed Interest in Nuclear Power in the US

(January 2006)



Locations of Newly Proposed Nuclear Reactors
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At least 26 new commercial nuclear reactors at least 16 different sites in at least 12 different states
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Review of Earthquake Geology 

and 

Engineering Seismology



Poorly
Defined

Geology of Earthquakes

Earthquakes in Stable Continental Regions???



Geology of Earthquakes in Stable Continental Crust

Johnston and Kanter (1990)



Geology of Earthquakes in Stable Continental Crust

Johnston and Kanter (1990)



Reelfoot Rift



Seismicity of the Eastern United States: 1977 - 1997



Gutenberg-Richter Magnitude Recurrence 
Relationship (b-line)

Adapted from Schwartz and Coppersmith (1984)



Paleoliquefaction Features -- Secondary Evidence
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Review of Liquefaction Phenomenon



GRAVITY LOAD
U=Uhs+Uxs

= σv

DURING LIQUEFACTION

Review of Liquefaction Phenomenon



GRAVITY LOAD

U=Uhs

POST DENSIFICATION

Review of Liquefaction Phenomenon
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Review of Liquefaction Phenomenon

Olson et al. (2007)



Obermeier (1996)

Sand Boil (or Blow)

Review of Liquefaction Phenomenon



1964 Niigata, Japan 
(Steinbrugge Collection)

Crater formation & Spreading of Sand at Ten-Mile Hill
1886 Charleston Earthquake (from Dutton 1889)

Geologic Evidence of Earthquakes -
Liquefaction
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(NCEER 1997)

Earthquake Magnitude, M
5.0 6.0 7.0 8.0 9.0

0.0

0.5

1.0

1.5

2.0

2.5

3.0

3.5

4.0

4.5
M

S
F

Seed and Idriss, (1982)
Idriss
Ambraseys (1988)
Arango (1996)
Arango (1996)
Andrus and Stokoe
Youd and Noble, PL<20%
Youd and Noble, PL<32%
Youd and Noble, PL<50%

NCEER 
Recommended 

Range

MSF Proposed by Various Investigators

Review of “Simplified” Liquefaction  
Evaluation Procedure



Factor of Safety 
Against Liquefaction:

FS =
CRR

CSRM7.5
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Evidence of Large Paleoearthquakes
in the Wabash Valley



Paleoliquefaction in the Wabash Valley

(Obermeier 1998)



Paleoliquefaction in the Wabash Valley

(Obermeier 1998)



Paleoliquefaction in the Wabash Valley

(Obermeier 1998)



Paleoliquefaction in the Wabash Valley

(Obermeier 1998)
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FS = 1

amax– M combinations 
requisite to induce 
liquefaction: FS < 1

amax– M combinations 
insufficient to induce 
liquefaction: FS > 1
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FS = 1
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Regional Integration of Data
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Wabash Valley Seismic Zone



Cramer (2001)

New Madrid Seismic Zone



The renewed interest in nuclear power will require 
the accurate quantification of the earthquake 
hazard.

In the low-to-moderate seismic zones, 
paleoliquefaction studies have proven to be a 
valuable tool in determining the recurrence time of 
moderate-to-large earthquakes.

Summary



The End!!
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