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AEIC Monthly Seismicity Report for February 01 - February 28, 2010
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Presenter
Presentation Notes
Note that Alaska has experienced 3 of the top 10 largest earthquakes in the last 100 years.
Note the large rupture zones for the 1964, 1965, and 1957 earthquakes along the intersection of the Pacific and North American Tectonic plates.
Also note the location of the Denali Fault receiving notoriety from the October 23 and November 3 earthquakes.
Other faults of interest include the Castle Mountain and Border Ranges Faults.
It is assumed that these are active and could produce earthquakes of Magnitude 7+.
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Presenter
Presentation Notes
Earthquake activity from 1990-1995.
Note the inter-plate activity in the subduction zone.
The Pacific Plate passes under Anchorage at a depth of approximately 20 miles. 
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Presenter
Presentation Notes
The major tectonic plates are depicted on this slide.
We are particularly interested in the Pacific and North American Continent Plates.
Note that in southeastern Alaska the plate boundaries are moving past each other (rubbing, strike-slip) while the northern portion of the Pacific Plate is going under (subducting) the North American Plate.
Plate movement in southeastern Alaska is similar to that on the San Andreas Fault in California.
Activity on the Cocos Plate resulted in the 1985 Mexico City Earthquake.
Japan is particularly vulnerable to seismic activity because it is located at the intersection of 3 tectonic plates-Pacific, Eurasian, and Philippine.
Plates average 100 Km in thickness
	Inner Core	1200 Km
	Outer Core	2300 Km
	Mantle	2800 Km
	Crust	7-80 Km
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Presenter
Presentation Notes
Kamchatka

 	Chile

Alaska

2004 sumatra

2010 Chile
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Presenter
Presentation Notes
P-Wave-Primary Wave
	Travel fastest, felt first
	Shakes things in the same direction it travels
	Little damage
	Travels trough solids & liquids
S-Wave (secondary Wave)
	Slower & more destructive than P-Waves
	Vibrate perpendicular to the direction of travel.
	Damage from up and down motion.
	Can’t propagate in liquids
	Amplitude reduced in liquefied soils.
Rayleigh Wave, Love Wave-surface waves, damaging
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Presentation Notes
P-Wave-Primary Wave
	Travel fastest, felt first
	Shakes things in the same direction it travels
	Little damage
	Travels trough solids & liquids
S-Wave (secondary Wave)
	Slower & more destructive than P-Waves
	Vibrate perpendicular to the direction of travel.
	Damage from up and down motion.
	Can’t propagate in liquids
	Amplitude reduced in liquefied soils.
Rayleigh Wave, Love Wave-surface waves, damaging
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Presenter
Presentation Notes
As cities develop their infrastructure and their populations grow the risk increases as the hazard remains essentially the same.


International Seismological Center Major (M>5.5) Earthquakes During 18 Year period 1974-1991

Alaska
California



Presenter
Presentation Notes
While California, because of its population density, receives more notoriety Alaska is the most seismically active area in the United States.
This picture compares Alaska to California looking at events with magnitude >5.5 from 1974 to 1991.
The seismicity of California is “legendary” although the earthquakes are more frequent and severe in Alaska.
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Presenter
Presentation Notes
Moment magnitude 7.9, November 3, 2002
Moment magnitude 6.7, Oct 23, 2002
Rupture length 330 km.


Magnitude

Energy Release
(equivalent pounds of explosive)

L extreme earthquake
near total destruction
_ massive loss of life Alaska (1964)
major earthquake New Madrid, MO (1812)
severe economic impact

T large loss of life San Francisco, CA (1906)
Charleston, SC (1886) |
~ moderate carthquake Loma Prieta, CA (1989) ¢
damage (8 billions) Kobe, Japan (1995)

| loss of life '

Chile (1960)

200

Long Island, NY (1884
minor earthquake 6 (1354)

[ property damage

felt by humans
T possible damage

2,000
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Presentation Notes
Alaska   9.2   115/16
San Fernando  6.6  65
1975    Tangshan	8.0	655,000
	      1985    Mexico City   8.1	30,000
           1988     Spitak, Armenia   7.1	25,000
           1989     Loma Prieta    7.1    62
           1994    Northridge    6.7    57
           1995     Kobe, Japan  6.9   6,000
           2002      Denali     7.9    0
           2004   Sumatra-Andaman  9.1  236,000
           2010    Haiti   7.0    220,000 1/12/10
            2010   Chile   6.8  528  2/27/10  
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Presenter
Presentation Notes
A magnitude 8 earthquake produces 32 times more energy than a magnitude 7.
A magnitude 9 earthquake produces a 1000 times more energy.
Example: ((10**1.5)**9)/((10**1.5)**7)=1000
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Presenter
Presentation Notes
We want to discuss size of earthquakes in terms of ground motion and energy release to give one an idea of how large the 1964 earthquake really was.
The magnitude scale is really comparing amplitudes of waves on a seismogram, not the strength (energy) of the earthquake.
A magnitude 8 earthquake produces 10 times more ground motion than and magnitude 7 but 32 times more energy.
A magnitude 9 earthquake produces 100 times more ground motion.
Example: (10**9)/(10**7)=100
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Presenter
Presentation Notes
Earthquake response spectra are affected by soils conditions.
I would expect El Centro to be relatively stiff soils with 1-5 story structures impacted
Mexico City is soft soils and high-rise structures would be impacted.




Cause off hamage

Tstunami
Ground Failure
Ground Rupture
Ground Shaking


Presenter
Presentation Notes
Tsunamis are among the most damaging effects of earthquakes. The effects of local waves generated by underwater landslides and tsunami waves generated by large scale motion of the ocean floor resulted in 119 deaths. The earthquake produced a tsunami wave that flooded 30 squares blocks in Crescent City, California.

Ground rupture occurs in the fault zone. If a region gives evidence of surface faulting in historic earthquakes, it is not suitable for placement of constructed facilities. The 1964 earthquake recorded vertical relative displacements of 14 m.

Ground failure is induced in unstable soils by ground shaking. Such failures include landslides, subsidence, and liquefaction.

Ground shaking effects can be mitigated through proper structural engineering. This is the only damage effect that is addressed in currently used building codes.

Proper siting of facilities is important to damage mitigation.


iIsunami





Presenter
Presentation Notes
The harbor area and uplands have been swept away.

Maximum height of local waves in Valdez Arm were reported at 70 meters.


Tsunami Propagation

2004 Sumatra Earthgquake 010 min
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Presenter
Presentation Notes
The red color is the high water and the blue color is the low water.  Note that high water can be refracted from one place to another including around islands and peninsulas.  For example, the southwestern coast of the island of Sri Lanka received devastating refracted waves.  

Offshore canyons can focus tsunami wave energy and islands can filter the energy. The orientation of the coastline determines whether the waves strike head-on or are refracted from other parts of the coastline.



Ground Fanure





Presenter
Presentation Notes
The siting of the Government Hill Elementary School is a prime example of the importance of understanding how the ground is going to respond under strong shaking.




Presenter
Presentation Notes
The slide was initiated after 2 minutes of strong grounds shaking.

An estimated 8-million cubic yards of material was displaced.

This was the area of substantial damage to homes.
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Presentation Notes
Airport-Denali earthquake


Liquefaction









Ground Shaking
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Presenter
Presentation Notes
CMU building was demolished after the earthquake.
Note timber house (and chimney) next door.
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Presentation Notes
Failure of non-ductile concrete framing.
Shear stirrups to small and to widely spaced.
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Presenter
Presentation Notes
Spitak, Soviet Armenia	Dec 7, 1988	M = 6.8
25,000 killed
City totally destroyed.
Inadequate reinforcing laps
Inadequate shear stirrups
Non-ductile frame.
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Presenter
Presentation Notes
42 Kinemetrics K2 Accellographs
Data transmitted to Menlo Park, Fairbanks, Aho
Financed by the Alaska Science and Technology Foundation and the ANSS.
Looking at ground acceleration for mapping purposes and at seismic wave attenuation.
ShakeMap mapping to be done to identify areas of intense shaking during a strong motion earthquake. 
Maps provide in Publications:

30 Research Articles in Journal of International Repute 
        (American Society of Civil Engg., Geophysical Journal International, 
         Pure and Applied Geophysics, Seismology, Bull. Seismological Society America,
         Earthquake Spectra, Journal of Earthquake Engineering, Physics of Earth and
         Planet. Inter.,  International Journal of Engg. Structure )
27 Research Articles in Conference Proceeding
12 Technical reports stant areas for which emergency managers and responders can direct their first efforts.
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Presenter
Presentation Notes
Attenuation map for 5Hz (2 second period)
Red indicates high attenuation
Notice red oval at UAA campus
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Presentation Notes
Downhole instrumentation 1 block south of Atwood Building
Look at building response and incoming seismic wave to examine site-structure interaction.
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Presenter
Presentation Notes
Atwood Building
Steel MRF building
Interior concrete mat, exterior spread footings
Symmetric framing
Small potential for torsional response
Instrumented with accelerometers and K2.
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Presenter
Presentation Notes
32 channels of instrumentation
K2 at basement corner
12, 12, 8 (3 K2 Recorders)
Consider translation, torsion, inter-story drift, foundation rocking.
165 earthquakes have been recorded.
Instrumentation used for research, verify calculation and framing approaches, building health.





Frontier Building Anchorage, Alaska

Roof
13th
12th

11th
10th
Oth
Sth
Tth
Gth
5th
4th
Ird
2nd
Ist

Lobby
(Street level)




Anchorage Strong Motion Program: Port Access Bridge

Instrumentation Design for Port Access Bridge, Anchorage, AK
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Alaska Seismic Hazards
Safety Commission



Membersnip

= Dr. John L. Aho, Chalir

s Laura Kelly, P.E., Vice-chair

= David Cole, P.E.

x Dr. Roger Hansen,

s Dr. Gary Carver

= Rod Combellick

» Gayle White

= Gay Dunham

= Dave Miller

= Mark Roberts ASHSC oot

PR Safty Comisio



Powers & Duties

1. Recommend seismic risk mitigation goals & priorities

2. Recommend needed research, mapping, and monitoring
programs

. Offer advice on coordinating disaster preparedness

. Review practices for recovery & reconstruction

. Recommend improvements to mitigate losses from
future events

6. Gather, analyze, & disseminate information

7. Establish working relationships with public and private
agencies

8. Review warnings & suggest appropriate responses
9. Review proposed seismic notifications
10. Recommend issuance of notifications

11. Give appropriate response advice ASHS &:&&m&:ﬁ;ﬂm

a b~ W




Standing Committees

Schools

Earthquake Scenario
Education and Outreach
Insurance

Hazards ldentification
Response & Recovery
Partnership

2014 Conference Planning

Alaska Seismic Hazards

ASHSC it
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