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Living on the plate boundary

Santa Barbara
Channel

Moving to San
Francisco at 1 3/4
inches per year
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The other faults of southern California
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ShakeOut Simulation of M7.8 on San Andreas
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Our Urban Society Is At Risk
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CRITICAL INFRASTRUCTURE
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Water and the San Andreas Fault
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Damaged Water Supply Network

= All agueducts cross the San Andreas to get
to southern California and will be broken.

= 18 months to repair
= \Widespread damage to pipes in the ground
= 6 months to restore all service
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Damaged Water Supply Network
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Fire Following the Earthquake

=1,600 ignitions requiring a fire engine
= 1,200 exceed capabllity of 1st engine

= 200 million square feet burnt
~ 133,000 single family dwellings

o ~1.5% of total building stock

= Property loss: $65 billion



Communication disruption

= Electricity could be out for weeks
= Cell tower backup power lasts 4 hours

= Two-thirds of Internet bandwidth In
fiber cables across the San Andreas
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Damaged Transportation
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Damaged Transportation
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ShakeOut Damage to Buildings

= Concrete buildings:
» Commercial buildings from 1950s and 1960s
= |[n highest shaking areas, 10% collapse
= Biggest life loss In scenario
» Unreinforced masonry
= Collapse of 300+ buildings

= Complete financial loss for 90% within 30 km of
fault

= Pre-1994 steel frame high rises could collapse
= 300,000 buildings with loss >10% of value




Building Damage and Destruction
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Retrofitting URMs has saved lives

= In the Northridge earthquake:
e No one died in a URM

e Only 19% of inspected URMs needed repairs
compared to 33% of buildings overall

= Statewide

e Jurisdictions have retrofitted or demolished
88% of URMs with mandatory programs

e Only 22% with voluntary programs



Buildings that Can Kill

= Unreinforced masonry (pre-1935)
= Soft-first-story (pre-1980)
= Non-ductile concrete (pre-1980)

= Steel moment frames (pre-1997)




Current building code

= [n worst earthquake, 90% probabillity
of not collapsing

= 10% probability of collapse = 10% of
new buildings collapsing



Impaired buildings are economic loss
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In California, many more buildings impaired

= Average of Loma Prieta & Northridge

= For each collapse
+ 13 red tags

= For each red tag,
+ 3.8 yellow tags

= = 63 Impalred per collapse

Check: Napa 2014 had 57 impaired per collapse



CAN WE SURVIVE “THE “B1G ONE™?

1% COLLAPSE

/ 10% UNSAFE

/
49% USABLE BUILDINGS
AFTER EARTHQUAKE
40% LIMITED USE




Christchurch 2010




Christchurch, February 22, 2011 M6.3







Most people don’t know what the code provides

What is the building code’s objective?

Functional
13%

Do not know
37% Occupiable

22%




Most people want more than the code provides

What should it ensure?

Do not know Functional
17% 18%

Occupiable
41%




SOCIAL REPERCUSSIONS




Social Repercussions
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Biggest Issues from San Andreas

= Life loss in old buildings

= Fire following earthquake

= Loss of housing

= Business disruption
e Unusable commercial properties
e Transportation disruption
o Utility outages

= Region-wide disruption
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New Orleans

What happened In




What happened physu:ally
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Knowing risk # planning ahead

New Orleans Topography
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Cascading failures

= LEVEE/FLOODWALL
AREA BELOW SEA LEVEL
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What happened politically




REAL GROSS DOMESTIC PRODUCT
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SOCIAL REPERCUSSIONS

NEW ORLEANS
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Resource Organizations
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Prototype Ordinance for Soft First Story Retrofit
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How to Build Your City-Wide Resilience Team
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How to Engage Your City-Wide Regilience Team
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Contact

drlucyjonescenter.org

o Tho Dr. Lucy Jones L

oXe Center ~-_
“for Science and Society m

IRRE/ATING FOR A BETTER TIMORROW


http://drlucyjonescenter.org



