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Presentation Summary

e A Brief History of the Alaska Seismic Hazards
Safety Commission (ASHSC)

e ASHSC Standing Committees (with an
emphasis on schools)

e An Historic Perspective of School Failures
and a Look at Resultant Mitigation Legislation

e An Alaskan Communities’ Experience
e Presentation Closure and Next Steps Forward

http:www.dggs.dnr.state.ak.us/seismic_hazards _safety commission.htm
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History of ASHSC

e HB 53 established ASHSC in 2002

e 11 Members
e Policy Recommendations

e ASHSC Goals
e Standing Committees

e Administered by DNR
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Presentation Notes
2002 :  HB 53 Establishes ASHSC- 9 members  (AS 44.37.067,
2003:    ASHSC moved from office of the Governor to DNR
2005:     HB 83 extends ASHSC to June 30, 2008
2006:     Senate substitute adds 2 members, extended ASHSC thru June 30, 2012  (AS 44.37.069)
Membership: 3 public, 1 DNR, 3 local government, 1 U of A, 1 federal agency, 1 Insurance, industry, 1 DHS&EM
Policy Recommendations: Structural stability of critical facilities
		Earthquake insurance necessity & availability
		Approaches to seismic risk mitigation in future construction
		Response and recovery practices 
		Hazard identification and public education
Goals:  Education, Guidance, Assistance, Implementation
		


ASHSC Standing Committees

e |Insurance

e Earthquake Scenarios
e Education & Outreach

Hazards ldentification

rResponse, Recovery, & Loss Estimation

Post-Earthquake Planning

Partnership
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Presentation Notes
Insurance: Examines the issues, and problems associated with the availability and procurement of     earthquake insurance.
Schools: Efforts on the identification of potentially seismically at-risk school facilities .
Earthquake Scenarios:  Conduct scientifically credible earthquake scenarios as a basis for mitigation and planning. Scenarios include:  Description of  source event,  probable  seismic and geologic effects,  engineering effects, loss estimations, mitigation & preparedness  recommendations.
Education & Outreach: Develop publications, speakers bureau, press releases, and potential legislation.
Hazards Identification: Understanding the nature and extent of the earthquake risk.
Response, Recovery, & Loss Estimation: integrated approach to design, land use, & emergency planning. Address standard protocols necessary to managing an earthquake disaster, develop understanding of the recovery process, address sheltering and relief.
Post-Earthquake Planning: Develop future deliverables that can be presented when the window of opportunity presents itself.
Partnership: Develops potential relationships of groups interested in seismic risk mitigation




Schools Committee Tasks

dentify seismically at-risk facilities
dentify and interview stakeholders

Develop conclusions/recommendations and way
forward
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Presentation Notes
Assessment considers the following key factors:
	Seismic hazard zone
	Building structural type
	Original construction date
	Soil type
First steps would include a “Rapid  Visual Screening”  process.
Initial efforts have included a search of currently available documents relating to school seismic risk mitigation  and resulted in :
	“Report on Legislative History pertaining to the Seismic Safety of Schools”
	“Key Factors for Successful Implementation of seismic Mitigation for Schools: 	Identification , funding, Staffing, & Project Implementation”
Pertinent document: “Prioritization of Seismic Retrofits of School Buildings in Oregon Using an Enhanced Rapid Visual Screening Methodology”, Wang and Goettel, 2006, 8th National Earthquake Engineering Conference, San Francisco
See ASHSC web site.



LS. DERUSTIMENT OF THE INTEFIOR
U5, GIOLOGICAL SURVEY

>

9.0 or larger

in Alaska

Y PETER J HAELISSLER AND GEORGE PLAFKER
1995

Earlhquake risk is high in much of the southern half of
Alaska, but it is not the same everywhere. This map
shows the overall geologic setting in Alaska that
produces earthquakes. The Pacific plate (darker blue)
is sliding northwestward past southeastern Alaska and
then dives beneath the North American plate (light blue,
green, and brown) in southern Alaska, the Alaska
Peninsula, and the Aleutian Islands. Most earthquakes
are produced where these two plates come into contact
and slide past each other. Major earthquakes also occur
throughout much of interior Alaska as a result of
stresses generated at the plate boundary.
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The Shumagin "seismic
gap" may be the location
of a major earthquake

in the near future.
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¢ Earthquakes

There have been three
magnitude-7 earthquakes
within 50 miles of Fairbanks
in the last 90 years.
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The Yakataga "seismic
gap" may be the location
of a major earthquake

in the near future.
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The Queen Charlotte—
Fairweather fault presents
the greatest earthquake
hazard to residents of
southeast Alaska.
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These arrows show the
speed and direction at
which the Pacific plate
moves by and under-
neath Alaska.
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SCHOOL SEIEMIC HAZARD MAP
COVERLAY MAP OF ALASIKCA SCHOOLS &
PEAK HORIZONTAL ACCELERATION WITH
10% PROBABILITY OF EXCEEDANCE IN 50 YEARE



Presenter
Presentation Notes
Past Codes      10% in 50 yrs     475 year return period
Current Code      2% in 50 yrs     2475 year return period

RP=T/r1   r1=r(1+.5r)
T=50  (years)     r=.1 (10%)    RP=50/(.1*(1+.5*.1)
                                                     =50/.1*(1.05)
		           =50/.105
		            =476 years
Using the criteria of age,  seismic hazard,  material type approximately 75 communities have schools of interest.

V=((FSds)/R)*W     F=1.0 for 1 story buildings   Sds=(2/3)FaSs    Fa=1.0 for rock sites
Ss<1.5     Sds=design spectral response acceleration in the short period range
W=dead load +appropriate live loads          ASCE 7    page 141

Example: (1.0*(2/3)*1.0*1.5))/6)*W= 0.167W        

 


AEIC Seismicity Report for December 01, 2007 - November 15 2008
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-- Earthquake Planning Scenario --
Rapid Instrumental Intensity Map for 1964 Anchorage Scenario
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Presentation Notes
Government Hill Elementary School
Great Alaska Earthquake 1964
Failure due to massive land sliding.
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Presenter
Presentation Notes
Anchorage High School 
Great Alaska Earthquake 1964
Failure of non-ductile concrete columns due to ground shaking.
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Presentation Notes
Aleknagik  School  Gymnasium Roof Failure from  snow load.   1984
Failure  due to improper design of the gym  roof truss tension chords.
Lateral force resisting elements were found to be improperly designed also.
Reconstructed costs exceeded original builiding costs.
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Presentation Notes
Northridge Earthquake  1992
Brittle weld fracture of beam to column connection.
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Presentation Notes
Denali Fault Earthquake  2002  Mw= 7.9
Fault rupture  under house in Memtasta.
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Presenter
Presentation Notes
Mentasta  children after the  Denali Fault Earthquake  2002
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Presentation Notes
Coalinga , CA  1983

http://libraryphoto.cr.usgs.gov/cgi-bin/show_picture.cgi?ID=ID. Nakata, J.K. 18ct&SIZE=medium
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Coalinga, CA  1984

http://libraryphoto.cr.usgs.gov/cgi-bin/show_picture.cgi?ID=ID. Nakata, J.K. 12ct&SIZE=medium
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Presentation Notes
California recently identified more than 8,000 schools that are at risk for structural damage during a major earthquake.
Long  Beach earthquake (19330 resulted in the  California Field  Act.


http://libraryphoto.cr.usgs.gov/cgi-bin/show_picture.cgi?ID=ID. Engle, H.M.  11&SIZE=medium

Pertinent Legislation

e FEMA's Hazard Mitigation Grant Program
(HMGP)

e FEMA's Pre-Disaster Mitigation Grant Program
(PDM)

e National Earthquake Hazards Reduction
Program (NEHRP)

e California (Field Act)
e Oregon, Washington, Nevada, Utah
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Presentation Notes
HMGP: Made available following Presidentially-declared disasters. Obtaining money for retrofit is   cumbersome.
PDM: Provides funds for hazard mitigation planning and implementation of mitigation projects prior to a disaster.
NEHRP: Develops, disseminates, and promotes knowledge, tools, and practices for earthquake risk reduction.
California (Field Act): Resulted from the 1933 Long Beach  6.3 magnitude earthquake-230 schools either destroyed, suffered major damage, or were judged unsafe to occupy. Field Act  was enacted 30 days after the earthquake.  Requires: seismic design standards, plan review, construction inspections, and special tests.
Oregon: Passed a series of Bills in 2005 to assess and rehabilitate its  seismically at-risk schools . “Oregon Statewide Seismic Needs Assessment Final Report” released in 2007.
Washington: A 1996 survey  indicated school facilities housing 250,000 students could be at risk.
Nevada: 2000 Mitigation plan outlined objectives to develop an approach for inventorying critical facilities.  
Utah: has retrofitted some schools as a result of  strategic plan recommendations.


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

California had 1 damaging earthquake in the time period: Loma Prieta 1989.
  Alaska had none.

Alaska 1964, 2002

California: 1971, 1989, 1994



The Kodiak Island Borough

Experience

e Seismic Vulnerablility Assessment for 13
Schools

e Evaluated 6 Seismic Hazards
e Recommended Structural Seismic Upgrades

e Recommended Higher Standard for New
Construction

e Considered Non-Structural Hazards

e Performed Benefit cost Analysis
ASHSC
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Presentation Notes
Several schools had multiple buildings
Seismic Hazards: ground shaking, surface faulting, liquefaction, tsunami, landslide, 7 differential settlement.
Studies indicated level of shaking should be 18-40% higher  than was used.
Use 2/3 of earthquake occurring every 2475 years
Seismic upgrades recommended for 5 schools  (Middle School, Ouzinkie, Peterson, High School Library Wing, High School Gym) in addition to non-structural upgrades.



Lessons Learned

e Recognition of the Problem
e |dentification of Structures at Risk
e Prioritization of Mitigation

e Final Determination of Mitigation
Projects

ASHSC
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Presentation Notes
Recognition:: Involve all stakeholders-grassroots, PTA, informed citizens, professionals, local government,  etc.

Identification:  Look at seismicity, structure type and age, prior renovations, uses, etc.
Determine identification strategy, (rapid visual screening, ASCE Tier 1 screening, other). Develop a hazards summary matrix . Develop  fragility /damage state analysis.

Considering risk, cost, and benefit cost analysis prioritize mitigation projects.

Make final determination of remediation projects and consider funding sources.


Closure and Next Steps

e ASHSC to Refine Tasks & Continue Its
Efforts Identifying Existing At-Risk Schools

e Currently Working on a School’s Brochure

e Studying Seismic Requirements that Would
Be Particular to Schools

e For New Schools & Major Renovations

Require independent peer review of lateral force
resisting element design

Require resident observation of construction.
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