Earthquakes:
A Threat in the Central U.S.
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This Session will Begin Momentarily
The Session is Being Recorded
Lines Will Be On Mute and Opened Thereafter for Q &A



Todayos Preser

A Earthquake science, using the 2010
Haiti Earthquake as an example

A Potential damages from large
earthquakes

A Case history of a hospital in the 1994
Northridge Earthquake




Central United States

Earthquake Consortium

A Established in 1983

A Private, non-profit
agency

A Funded primarily by

~EMA with some

orivate contributions

A CUSEC Board of
Directors is composed
of the directors of each
member-st at e 0 S
Emergency

Management Agency
(EMA)




Haiti Earthquake T Jan 12, 2010

A Depth: 13 km (8.1
miles)

A Epicenter: 25 km
(15 miles) WSW of
Port au Prince

A Magnitude: 7.0

A Intensity: IX at 2.4
km from epicenter
(1.5 miles)

A 250,000 fatalities
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Terms to Learn Today

A Epicenter

A Focus

A Seismic Waves

A Magnitude vs. Intensity
A Plate Tectonics

A Interplate Earthquakes
A Intraplate Earthquakes




Earthquakes Overview

EPICENTER

RUST TS SR e
A Epicenter is at the TN o
earthos surf a P e
t hee
A Focus

A Seismic Waves

I Body Waves
A P-Wave (Compressional)
A S-Wave (Shear)
I Surface Waves
A Love Waves
A Rayleigh Waves




Haitl Earthqguake Seismogram

Start: 1/12/10 21:53:01 UTC (L) Station: Monroe. Louisiana 32.5447N 92 .0042W Samples: 168100 SPS: 50
Comment: M7.0 2501 4km/1554.3mi from Monroe, LA HAITI REGION Max/Min: 35377/-36288 X: 56:02.0 Y: 37kc
Event Time: 01712 21:53:09.9 Lat/Long: 18.451N 72 445W Depth: 10km 6.2mi Mag: M7

Org: 21:53:09.9 P: 21:58:11.0 S: 22:02:12.9 Difi: 4:01 9min Dist 22.499deqg 2501 4km 1554 .3mi1 Mag: MI?? JB: 10
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http://www.ladeltascience.com/earth/majorquakes/majorquakes.html




Measuring Earthquakes: Magnitude

A Measures energy released at
the epicenter.

A Arabic numerals, with each unit
Is a tenfold increase in
earthquake amplitude.

A A 5.0 s 10 times the amplitude and
32 times the energy of a 4.0

Magnitude

10 -} extreme earthquake
near total destruction

o massive loss of life Alaska (1084)
8 major earthquake New Madrid, MO (1812)
I~ severe economic impact, Mo
large loss of life o 2ok
7=+ moderate earthquake Charleston, SC (1829)
damage (Sbillions)

Hiroshima atomic bomb

B=f= loss of iife

Gl minor earthquake
property damage

44~ fetby people

possible damage

rarely felt
by people

Epicenters of earthquakes in the NMSZ, July 1974 - June 2003
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Map showing magnitude at epicenters.

Data Source: The New Madrid Earthquake Catalog
maintained by the Center for Earthquake Research and
Information at the University of Memphis.




. . USGS Community Internet Intensity Map
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IV. Vibration like passing of heavy trucks.

V. Feltoutdoors. Small unstable objects displaced or upset.
VI. Felt by all. Furniture moved. Weak plaster/masonry cracks.
VII. Difficult to stand. Damage to masonry and chimneys.
VIII. Partial collapse of masonry. Frame houses moved.

IX. Masonry seriously damaged or destroyed. \
X. Many buildings and bridges destroyed. |
X1 Rails bent greatly. Pipelines severely damaged.
XIl. Damage nearly total. \M

Examples of damage
by shaking intensity



http://earthquake.usgs.gov/eqcenter/dyfi/events/nm/hwb0501a/us/nmhwb0501a_ciim.jpg

Plate Tectonic Theory i
Interplate vs Intraplate Quakes
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New Madrid Seismic Zone
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Danger in the Central US: New Madrid Seismic Zone
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As tension pulled North America apart from
the other continents, the interior of the plate
began to rift apart, allowing hot magma to
work its way up through the crust.




Earthquakes in the Central US:
New Madrid Seismic Zone

During the winter of 1811 -1812,
the central Mississippi Valley was
struck by three (3) of the most

powerful earthquakes in U.S.
history .
Dec 16, 1811 Jan 23, 1812 Feb 7,1812

All three earthquakes have been estimated to | __
be between M7.5 and M8.0.




Why makes the Central US so
vulnerable to an earthquake?

ALiquefaction potential
AAmplification of waves
AWider area of damage




Central U.S. Earthquake Consortium State Geologists'
Soil Site Class Map

Soil Site Class
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Soil Site Classes of the
CUSEC region

Soil site classes are
categories based on
attributes such as sediment
thickness, underlying rock
type, and depth to ground
water. These attributes
influence shaking intensities
during an earthquake.

Shaking increases from A to
F. Green classes usually
have thinner soils and denser
bedrock. Yellow and pink
areas have thicker soils and
less dense bedrock. Red
represents very thick soils or
unconsolidated sediments,
often with high water table,
subject to greater shaking.

W represents water.




Niigata, Japan T June 16,
1964




