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Fire Following 
Earthquakes



PEER: University, Government, 
Professional & Industry Alliance

PEER: The Pacific Earthquake Engineering Research Center 
is a multi-institutional research & education center with 
headquarters at the University of California, Berkeley. 
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PEER combines resources of major research universities in western US where earthquake 
hazards are largest. PEER is able to represent consensus of many experts. PEER Mission 
focuses on Integrated Performance-based Engineering (PBE) Methodology.



Probabilistic Assessment of:
 Cost of repair & Downtime
 Lifecycle costs
 Casualties
 Embodied energy

PEER DNA: Integrated PBEE 
Methodology
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Enabling Technology Development
Analytical Simulation

Hybrid Simulation (HS)

Open System for Earthquake Engineering Simulation, http://opensees.berkeley.edu/

Open-source Framework for Experimental Setup and Control, http://openfresco.berkeley.edu/
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Databases:

https://nisee.berkeley.edu/spd/

https://peer.berkeley.edu/spo

http://peer.berkeley.edu/ngawest2/
http://peer.berkeley.edu/ngaeast/

Next Generation Attenuation (NGA) Projects:

http://opensees.berkeley.edu/
http://openfresco.berkeley.edu/
https://nisee.berkeley.edu/spd/
https://nisee.berkeley.edu/spd/


Fire Following Earthquakes:
PEER Reports

5

https://peer.berkeley.edu/node/59/

https://peer.berkeley.edu/node/59/


2011 PEER
Study
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A major earthquake in LA, SD or the SF Bay Area is expected
to result in numerous fires. A survey of fire & water agencies
(with responses from those serving ~1/3 of urbanized CA)
found poor understanding of the post-earthquake fire issue,
and poor communication between fire & water agencies. To
mitigate the problem, it is recommended that meetings should
be held within the CA fire service and the CA water
distribution community, to highlight this problem and enlist
both communities in an effort to develop state-wide
requirements for post-earthquake firefighting water supply
target goals, to be achieved by a given date. Possible ways to
assure satisfactory post-earthquake water supply may include
development of a standardized CA portable water supply
system (PWSS) for use in major urban areas, consideration
of a saltwater high pressure system for the LA Metropolitan
Area (LA & Orange counties), to be used in conjunction with
PWSS, and development and deployment of neighborhood
equipment container caches, for use by Neighborhood &
Community Emergency Response Team (NERT & CERT),
and other volunteers, to enhance their currently very limited
post-disaster firefighting capability.

https://peer.berkeley.edu/sites/default/files/w
ebpeer-2011-08-charles_scawthorn.pdf

https://peer.berkeley.edu/sites/default/files/webpeer-2011-08-charles_scawthorn.pdf


2011 PEER
Graphics
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https://peer.berkeley.edu/sites/default/files/fire_f
ollowing_earthquake-online-view-layout-sm.pdf

2010 San Bruno Gas Pipeline Explosion; Source: National Geographic Pictures

Fire following earthquake (FEE) is a significant problem in California. Fire services in 
California have not been tested by a major earthquake since 1906. This study shows  

that a major earthquake in major metropolitan cities in California will result in
simultaneous ignitions and water distribution breaks.

will water be there for firefighters?

https://peer.berkeley.edu/sites/default/files/fire_following_earthquake-online-view-layout-sm.pdf


2011 PEER
Graphics
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https://peer.berkeley.edu/sites/default/files/fire_f
ollowing_earthquake-online-view-layout-sm.pdf

https://peer.berkeley.edu/sites/default/files/fire_following_earthquake-online-view-layout-sm.pdf


2011 PEER
Graphics
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https://peer.berkeley.edu/sites/default/files/fire_f
ollowing_earthquake-online-view-layout-sm.pdf

https://peer.berkeley.edu/sites/default/files/fire_following_earthquake-online-view-layout-sm.pdf


2013 PEER
Study
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Activities of a project entitled “Coordinated Planning &
Preparedness for Fire Following Major Earthquakes” built on a
previous project entitled “Water Supply in regard to Fire
Following Earthquake”. Voluntary Performance Guidelines for
post-earthquake reliability of water supply for firefighting were
developed to focus the attention of high-risk urban regions on
this problem while placing little demand on fire or other
agencies. The Guidelines recommend that incorporated
jurisdictions of population exceeding 100,000 and having
significant seismic hazard to develop quantitative estimates of
the number and locations of fires that are likely to occur given
the same pattern of earthquake shaking hazard used in CA
Building Code. The Guidelines also recommend that
jurisdictions should also develop and maintain a written plan for
reducing, responding to and fighting such fires, with particular
attention to supply of water from normal & alternative sources
of firefighting water taking into account earthquake damage to
such supplies. Several interactions with the fire service were
undertaken to highlight and disseminate the Guidelines –
working with FIRESCOPE has proven most effective, and
FIRESCOPE has taken this issue on as a task, with this project
i di ti it di t t FIRESCOPE i

https://peer.berkeley.edu/sites/default/files/w
ebpeer-2013-23-charles_scawthorn.pdf

FIRESCOPE: FIrefighting
RESources of California 
Organized for Potential 
Emergencies) Program

https://peer.berkeley.edu/sites/default/files/webpeer-2013-23-charles_scawthorn.pdf
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Temperature–Dependent 
Construction Material Properties

High-Strength Steel

Concrete

• Thermal Expansion

• Stiffness and Strength
Degradation

• Time-Dependent (Creep/Strain 
Rate Sensitivity)

Dr. Martin Neuenschwander, PEER



Objectives of Fire Designs for 
Entire Structural Systems
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• Prevent Fire From Spreading

Fire Compartment  Design Principle

• Prevent Structural Collapse

Fire Protection  Design Principle

Dr. Martin Neuenschwander, PEER



Performance of Entire Structural System 
in Fire: Beneficial Interaction Mechanisms

13

Development of  
Alternate Load Paths

Change of  
Structural System

Configuration Before  
Fire Exposure

Dr. Martin Neuenschwander, PEER



Performance of Entire Structural 
System in Fire: Empirical Evidence
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• Real Fire Incidences (Broadgate Fire 1990)

• Full–Scale Fire Tests (D 1987, UK 1999)

• Fire Tests Structural Sub-Assemblies (AUS 1992)

• Isolated Structural Member Tests

Dr. Martin Neuenschwander, PEER



Hybrid Modeling—Best Way to Assess the Performance 
of Large Scale Engineering Structures in Fire
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Dr. Martin Neuenschwander, PEER



Performance of Entire Structural System in 
Fire: Unlock Potential with Hybrid Testing
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Dr. Martin Neuenschwander, PEER



Other PEER Projects

17

How the Water/Binder Ratio and Voids 
Affect the Performance of Hardened 
Concrete Subjected to Fire

PI: 
Kamran 
Nemati

Institute:
University of
Washington

https://peer.berkeley.edu/r
esearch/transportation-
systems/request-proposals

https://peer.berkeley.edu/research/transportation-systems/request-proposals
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Thank You!
Questions?


	Khalid M. Mosalam, PhD, PE�Taisei Prof. of Civil Eng. & PEER Director��Amarnath Kasalanati, PhD, PE�PEER Associate Director 
	PEER: University, Government, Professional & Industry Alliance
	PEER DNA: Integrated PBEE Methodology
	Enabling Technology Development
	Fire Following Earthquakes:�PEER Reports
	2011 PEER�Study
	2011 PEER�Graphics
	2011 PEER�Graphics
	2011 PEER�Graphics
	2013 PEER�Study
	Slide Number 11
	Objectives of Fire Designs for Entire Structural Systems
	Performance of Entire Structural System in Fire: Beneficial Interaction Mechanisms
	Performance of Entire Structural System in Fire: Empirical Evidence
	Hybrid Modeling—Best Way to Assess the Performance of Large Scale Engineering Structures in Fire
	Performance of Entire Structural System in Fire: Unlock Potential with Hybrid Testing
	Other PEER Projects
	Slide Number 18

