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What is ShakeCast?
• Open‐source web application.
• Retrieves measured shaking data within 
minutes after an earthquakeminutes after an earthquake.

• Compares spatial shaking distribution with 
unique bridge vulnerabilities.

h h l l d f• Generates hierarchical lists and maps of 
bridges most likely impacted.

• Sends notifications to responders within 
10 minutes following the event.

• Developed by the USGS in 2003.
– David Wald (USGS)

– Kuo‐Wan Lin (USGS)

• Caltrans‐USGS work resulted in ShakeCast
v2 in 2008, and has since been adopted by 
others.

• ShakeCast v3 to be released in 2014.



What is ShakeCast?
ShakeCast is a tool that:
• Raises situational awareness after an earthquake.

R h li bl i f i i hi h fi i• Represents the most reliable information within the first minutes to 
hours following an event.



ShakeCast ProductsShakeCast Products
ShakeCast generates a number of products that meet the varying 
needs of Caltrans responders and managers These include:needs of Caltrans responders and managers.  These include:

• Email notifications

Sh k C b i• ShakeCast website

• Google Earth KML file

• GIS and CSV files





Responders can use the link in theResponders can use the link in theResponders can use the link in the 
email to go to the ShakeCast website 
for additional information.

Responders can use the link in the 
email to go to the ShakeCast website 
for additional information.



The website offers different ways toThe website offers different ways toThe website offers different ways to 
view the bridge data using maps, 
tables, or a combination of both.

The website offers different ways to 
view the bridge data using maps, 
tables, or a combination of both.



Responders can use the link in theResponders can use the link in theResponders can use the link in the 
email to go to the ShakeCast website 
for additional information.

Responders can use the link in the 
email to go to the ShakeCast website 
for additional information.



The GoogleEarth interface 
provides tools to “fly through” 
the earthquake zone and get a 
better perspective on the

The GoogleEarth interface 
provides tools to “fly through” 
the earthquake zone and get a 
better perspective on thebetter perspective on the 
event and the impacts to the 
highway infrastructure.

better perspective on the 
event and the impacts to the 
highway infrastructure.



Basis for ShakeCast Analysisy
At each bridge location, ShakeCast analyzes the measured/interpolated ground 
motion against a pre-determined bridge fragility model.

Earthquake shaking forces 
exerted on bridges are 
determined from USGS 

Probabilities of damage relative to 
varying levels of shaking (or “fragility”) 
can be determined in advance for each 

ShakeMap. bridge.



Medium-High Priority for Inspection

Low Priority for Inspection

Bridges that may appear similar in 
design will in fact have different 
performance characteristics under 
similar ground shaking conditions due 
to a number of design factors.



ShakeCast alerts responders to the 
those bridges most likely to be 
impacted within the regions of strongimpacted within the regions of strong 
shaking.



Caltrans‐ShakeCast UsageCaltrans‐ShakeCast Usage
• Hundreds of current subscribers to ShakeCast:

– Structure Maintenance & Investigations
– Emergency Management
– Earthquake EngineeringEarthquake Engineering
– Structures Construction
– Geotechnical Services

Di i T ffi M C (TMC)– District Traffic Management Centers (TMC)
– District Emergency Operations Centers (EOC)
– District Maintenance Units
– Executive Management

• Integrated into formal response protocols and 
lmanuals.



5.4 Chino Hills
July 2008

ShakeCast identified the only 
bridge damaged in this event 
ShakeCast identified the only 
bridge damaged in this event g g
as the 3rd highest priority for 
inspection.

g g
as the 3rd highest priority for 
inspection.



7.2 Calexico
April 2010

Sh k C t id tifi d th l b idSh k C t id tifi d th l b idShakeCast identified the only bridge 
damaged in this event as the top 
priority for inspection.

ShakeCast identified the only bridge 
damaged in this event as the top 
priority for inspection.



Golden Guardian, November 2008,

Response exercise in Southern CA Response exercise in Southern CA p
used ShakeCast to carry out the 
scenario.

p
used ShakeCast to carry out the 
scenario.



Future Directions:  
h k f lShakeCast for Planning & Mitigation

Planning & 
Mi i i Earthquake Response RecoveryMitigation Earthquake Response Recovery

ShakeCast raises situational ShakeCast can also be used to 
awareness in the hours 
immediately following the event.

evaluate the current bridge inventory 
against scenario earthquakes and 
significant historical events.  
(Over 280 California scenarios(Over 280 California scenarios 
available.)



Future Directions: 
d d d l

HAZUS – System Level Fragility 
(ShakeCast v2)g2F – System Level Fragility 

(ShakeCast v3)

Improved Bridge Models
(ShakeCast v3)

Bearings

Approach

BearingsJoints

Columns
Seats

Restrainers



Future Directions: 
h l lComprehensive Analysis Results



Future Directions: 
d l d d fLandslides and Liquefaction



Future Directions: 
l ldCaltrans Building Inventory

Traffic Management Center (5)Equipment Shop (14)Toll Plaza (7) g ( )( )( )

Maintenance Station (262)Weigh/Inspection Station (142)District Office (42)
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