Paleoseismology, A tool for
Earthquake Risk Assessment

Haydar A-Shukri

Department Applied Science, UALR

International Conference on Global Change
November 13 - 17, 2006

National Centre for Physics

Islamabad C<N UALR

EEEEEEEE

“cybercollege



Overview:

» What is Paleoseismology?

» What are the Typical Method used?
» Applications

» How it is used for Risk Assessment?
» Final Remarks



Paleoseismology Is a
fairly new field that
Involves the delineation
and study of the past

behavior of earthquake
source zone.



What are we looking for?

Solil disturbance
Faulting

Lateral extension
Subsidence & uplift
Ligquefaction

Sand Blows
Tsunami deposits
Landslides



Typical methods:

Satellite Imaging
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Typical methods:

sSatelliie Imaging
Aerlal Pnotograpny
Surface Geology
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Typical methods:

sSatelliie Imaging
Aerlal Pnotograpny
Surface —‘QOJQJ/
Geomorpnology
GCeopnysics

Trenching and Logging
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Plioee Zone

Daytona Beach - Trench 2
North Wall
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N20-25°"W
N25°W 87°5W
81°NE Sand Dike
1.25 m wide
Brown, sandy loam. Weathered sand. Silty, fine sand to very fine Gray to brown, loam.

sandv:few pebbles and silt clasts.
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Typical methods:

sSatelliie Imaging

Aerlal Pnotograpny
Surface Geology
Geomorpnology
GCeopnysics

Trencning and Logging

Dating



 Radiocarbon

* Optically Stimulated
Luminescence (OSL)

 Archeology & Artifacts



Typical methods:

atellite Imaging

r]el Photograpny
rface Q eology
ornorpnology
J’:‘JOH/D]QD

Trenching and Logging
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Geotechnical Testing

- Ua

S,

Iﬁ
h

-

() U
(D

~



r—
CPT %




Typical methods:

atellite Imaging

r]el Photograpny

rface Q cology

ornorpnology

J’:‘JOHYD]QD

Trenching and Logging

Daiiing

Geotecnnical Tesiing

Data Integration & Interpretatipon
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Earthquake Risk Assessment?

 Earthquake source |location and
identification

* Magnitude estimation
 Time of event(s)
 Recurrence period

* Solil characteristics



Application

Central United States



Collaborators:
Hanan Mahdi
Martitia Tuttle

Support:
USGS
ASTA
NASA
ADEM
UALR



Historic Seismicity Sites (1800 - 1983)

o FEarthguake
Epicenters



Recent Seismicity (1974-1996;

St Louis University).

* Earthquake
Epicenters




Scenario PGA Hazard Map
NM SW Segment, M 7.7
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-——N__I\_‘; Sand Blow

4m Sand Dike 4m

Brown, sandy loam, Weathered sand.  Coarse, medium, fine sand; Dark grayish brown to Light gray to strong
few pebbles and silt clasts.  reddish brown, sandy loam. brown, silt loam.




Vertical
Displacement
of Buried Soil

23m

Daytona Beach - Trench 1

+2

Brown, sandy loam.

Weathered sand.

i

L Coarse, medium, fine sand;

few pebbles and silt clasts.

Dark grayish brown to
reddish brown, sandy loam.

Light gray te strong

T im brown, silt loam,

L]
Radiocarbon sample.




Daytona Beach - Trench 1

E 3 North Wall
4m 3 2 1
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Plow Zone
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Sand Blow / //

S1-3620-3590
Y & 3530-3360 B.C.

e / | ///

9 -
Ng° ' .‘ .
| )I 84°NE
<
Sand Dike

1.22 m wide

- 2

Brown, sandy loam.

Weathered sand.

Coarse, medium, fine sand;
few pebbles and silt clasts.

Dark grayish brown to
reddish brown, sandy loam.

Light gray to strong
brown, silt loam.
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Radiocarbon sample.

@
OSL sample.
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St.Francis 500 Site N55°F

0O 0sL2
C3-4940-4760 B.C.

Backswamp Deposits
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Silt Clasts
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CPT Date/Time:
Location: Mancy 2
Job Mumber:

Cone Used:

Operator:
Sounding:

Soil Behavior Type*
Zone: UBC-1983

Local Friction

Resistance

[
Qc MPA

Friction Ratio

Fs KPA

12

Depth Increment = 0.164 feet

99,08 feet

Maximum Depth

W10 gravelly sand to sand
B 11 very stiff fine grained (*)
W12 sandto dayey sand {*)

sand to silty sand
sand

W4 silty clay to clay W 7 silty sand to sandy silt
W5 clayey silt to silty clay Hs
W 5 sandy silt to clayey silt [ ]

day

organic material

01 sensitive fine grained

W2
K]

*Soil behavior type and SPT based on data from LBC-1883
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Scenario PGA Hazard Map
NM SW Segment, M 7.7
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