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• Resilience and Sustainability are linked
• Current state of the buildings market…

– Building damage from disasters continues to increase – Why?
• Spreading out more as a society
• Increasingly moving to more vulnerable areas
• Increasingly building with less robust materials

• Current building codes are perpetuating less resilient and 
sustainable construction solutions
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Presentation Outline



• Resilience Design Institute:
– Resilience is the capacity to adapt to changing conditions 

and to maintain or regain functionality and vitality in the 
face of stress or disturbance.

– It is the capacity to bounce back after a disturbance or 
interruption of some sort

– It is about maintaining long term viability of our 
communities
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Definition of Resilience



• Resilient Community = More Sustainable 
Community
– Resilience

• Not solely preparedness for disaster
• Desired characteristic of a sustainable society
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Resilience is the New  Sustainability
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• Katrina by the numbers 
– Debris Volumes

• Harrison County Mississippi 9 square mile area
– 4.5 million cubic yards vegetative
– 7.2 million cubic yards non-vegetative
– 11.7 million cubic yards total

• Volume of Louisiana Superdome
– 4.6 million cubic yards
– Filled over 2.5 times
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Hurricane Katrina – Environmental Impacts

Source: Science and Storms: the USGS Response to the Hurricanes of 2005



Cost of damage from disasters has increased 
dramatically since the 1970’s….

WHY?
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US Cost of Damage Continues to Rise…

Source:  Geoscience 499 Princeton University, Gregory E. van der Vink based on data sources FEMA  & Budget US Government
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Frequency/Strength of Storms has not increased…

• US Hurricanes

Source: NOAA Technical Memorandum NWS NHC-6, August 2011



• Ocean temperatures increasing since 1970
– World Wide:

• Higher precipitation events
• Perhaps stronger and more frequent 

hurricanes
–Number of Category 4 and 5 hurricanes has 

increased each decade during last 40 years
• Greater incidence of flooding
• Increased severity of tornados?

– It is estimated these trends will only continue
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Elsewhere…More frequent and stronger storms…

Source:  Union of Concerned Scientists, Global Warming Facts 2006



We are spreading out more…

13

1995 EF 5

2004 EF 4

2013 EF 5

OKC - 2013



We are spreading out more…

14

1995 EF 5

2004 EF 4

1995 EF 5

2013 EF 5

OKC - 1954



• Since 1970’s
– Major shift in population development patterns
– Out of northern Rust Belt states
– In to south and southwest

• 53% of US population now resides
– Coastal Counties
– Half of all residential units

Source: Crosset et al 2004 Population Trends along the Coastal United States 
NOAA:National Ocean Service
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We are moving to more vulnerable areas…
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We are moving to more vulnerable areas…

1950

2010

Source:  US Census Bureau



• National Trust for Historic Preservation Study
– 1/3 of all US buildings currently in existence 

(2008) will be demolished by 2030 
– Not designed to last any longer
– Majority built in last several decades
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The “thinning” of our building stock…

Source: Article, Richard Moe, National Trust for Historic Preservation 2008



• Emphasis of building codes has changed
– More about cheaper first cost 
– Less robust construction

• Life Safety rightfully remains a priority
• Protection of the property investment no 

longer valued  
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The “thinning” of our building stock…



• Example: Passive vs. Active fire protection
– Greater reliance on fire sprinklers
– Greater acceptance of less fire resistant materials
– Larger fire areas within buildings 
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Less resilient and sustainable construction…



San Francisco, CA

• March 11, 2014

• Under Construction, 5-stories wood frame over 1-story concrete

• 5 alarm fire, wood frame total loss

• Fortunately – no injuries, loss of life



Houston, TX

• March 25, 2014

• Under Construction, 5-stories wood frame over 1-story concrete

• Wood frame total loss

• Fortunately – no injuries, loss of life



Houston, TX

https://www.youtube.com/watch?v=9N-
eH4GbbJg



• Wood frame apartments under construction
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Los Angeles Fire



24

Los Angeles Fire

• December 8, 2014

• Under Construction, 5-stories wood frame over 1-story concrete

• Wood frame luxury apartments…total estimated loss $10 million 

• Close proximity to surrounding mid- and high- rise structures

• Fortunately – no injuries, loss of life
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Los Angeles Fire

• Melted glass and scorching of interiors 

• 100 yards away
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Los Angeles Fire

• Adjacent freeways CA-110 and CA-101 shut down during 
morning commute…
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New Jersey Fire

• January 21, 2015

• Wood frame luxury apartments

• Built 2002

• 5 alarm fire, wood frame total loss

• Several fire fighter injuries, fortunately no loss of life



• “If it was made out of concrete and cinder 
block, we wouldn’t have this sort of 
problem,” 

Edgewater (N.J.) Fire Chief Tom Jacobson
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New Jersey Fire
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Limits of Fire Sprinkler in Multi-Family Codes

• Attic fires…
• No sprinklers required…greater expense
• Fire in attic cause truss connections to fail
• Ceiling falls bringing fire into units
• More costly for

more effective system



Bottom line…

• The increase in amount of damage from disaster 
events to date:

• Not because of more storms to date

• Instead…

• There is more construction located in more 
vulnerable areas

• We are spreading across a wider and wider area

• Vulnerability and overall likelihood of  natural 
disaster damage increases



Bottom line…

• The increase in amount of damage from disaster 
events to date:

• Furthermore:

• Building codes no longer protect property

• More devastating/disruptive structure fire

• Construction is less robust 



• Both LA and NJ represent “luxury apartments”
• Developers making their money at expense of 

the community
– Fire fighter manpower and equipment mobilization 

and wear and tear
– Disruption to community
– Adjacent structures damaged
– Immediate release of the “sequestered carbon”
– Air pollution/water runoff
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Too expensive to build better?



• MIT Concrete Sustainability Hub
– Jointly sponsored by:

• PCA
• Ready Mixed Concrete 

Research & Education Foundation
• Quantifying life cycle costs of Resilience
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Economic Impacts of Resilience - MIT

Source: MIT CS Hub Research Brief August 2014

Relative expected life-cycle costs for a wood 
frame home in New Orleans over 50 years



• MIT CS Hub 
Research Brief 
August 2014

• For more information:

– https://cshub.mit.edu/
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Economic Impacts of Resilience - MIT
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Recommended Changes - Multi-Family Codes

• Reduce the fire area increases
• Residential sprinkler heads put off very 

little water
• Designed to absorb heat and stop 

flashover
• Sprinklers not designed to protect buildings

• Fire sprinklers are intended only to contain 
until occupants escape…

• Yet building codes give tradeoffs based on 
this premise
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Recommended Changes - Multi-Family Codes

• Non-combustible fire separation walls
• Require full NFPA 13 Sprinklers 

• Attic sprinklers
• Expensive
• More water requirements
• Eliminate plastic supply piping

• Require fully functioning sprinklers as each 
floor is constructed



• Damage from disasters continues to increase 
– Shortcomings of building codes
– “Thinner” less robust construction
– Vulnerability spread over larger areas

• Stronger building codes create more sustainable 
communities
– Reduce potential for destruction
– Reduce community impacts:

• People
• Planet
• Profits
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Today’s Take Aways…



Withstanding the Storm -
Codes, Costs, Designs and Safety

Donn C. Thompson, AIA, LEED AP BD+C
dthompson@cement.org 847.972.9166

13th Annual 
Joint Concrete Conference & PDH Workshop

February 10 – 11, 2015
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Sustainability: Research and Education

• Dr. Leidy Klotz
– Associate Professor of Civil Engineering
– Clemson University



You can't have sustainability without resilience (and 
vice versa)



Research and education is ongoing, and more is needed, at 
the intersection of sustainability and resilience for homes.

http://kresge.org/news/nonprofits-work-gulf-
coast-communities-respond-climate-change



at the molecular scale

Self-healing materials are a class of smart materials that have the structurally 
incorporated ability to repair damage caused by mechanical usage over time

Self-healing Polymers and Composites
Capsules, circulatory systems and chemistry allow materials to fix themselves
Scott R. White, Benjamin J. Blaiszik, Sharlotte L. B. Kramer, Solar C. Olugebefola, 
Jeffrey S. Moore and Nancy R. Sottos American Scientist  2011, 
http://sottosgroup.beckman.illinois.edu/nrs111.pdf



at the product scale

Table 1: Global warming potential – home with standard windows vs. home with impact resistant windows 
(kg CO2 eq, 50 year service life) 

 Standard Impact resistant Difference “Better” option
LCA (no hazard modeling) 757646 759662 +2016 Standard
Disaster related impacts 18120 14120
D-LCA result 775766 773782 -1984 Impact resistant

 



http://resilientatlanta.strikingly.com/



Definitions and theories are fun for academics like me. But, 
progress depends on leaders like you all pursuing these 
connections in your work.



Resilient Communities –
What do they look like?

Greenprints 2015

March 11, 2015

@FederalAlliance
@trsmail



Agenda

• Who is FLASH

• Why should communities think about resilience?

• When do communities think about resilience?

• Examples of Communities Working Towards Resilience

47



Mission: Strengthening Homes 
& Safeguarding Families

Legacy Partners



Extreme Weather 

• # of disasters reported is 
increasing

• Better reporting
• More people live in 

disaster-prone areas
• More development in 

disaster prone areas

This does not take into 
account climate change

Source: www.disaster-survivial-resources.com/us-disaster-statistics.html 



The Progression Claims Due to Natural Disasters



Zombie Apocalypse

Source: http://blog.estately.com/2014/03/u-s-states-ranked-from-most-to-least-prepared-for-the-zombie-apocalypse/



Challenge: Can’t Currently Quantify It

• National Institute of Standards and 
Technology (NIST)

• 3rd Disaster Resilience Workshop 
(10/14)

• U.S. Department of Housing and Urban 
Development (HUD)

• $1 Billion National Disaster Resilience 
Competition (9/14)

• National Institute of Building Sciences 
• Integrated Resilient Design Program 
• High Performance-Based Design for 

Buildings
• Resilience Centers of Excellence (2014)

• Department of Homeland Security
• NIST
• National Science Foundation



Benefits Measurement Will Bring

• Incentivize it

• Determine ROI

• Product ratings

• Incremental change 

• Base after disaster 
support on it



The Resilience Timeline

• When do most communities come to the realization that 
they need to do something to make themselves more 
resilient?

If at all, after a major disaster strikes



Miami-Dade/Broward County, FL

The Event – Hurricane Andrew
• The damage from Hurricane 

Andrew was staggering, with about 
$25-26.5billion in damages in 
Florida alone

• Hurricane Andrew destroyed 
25,524 homes and damaged 
another 101,241.

• 60,000 of Dade County residents 
became temporarily homeless



Miami-Dade/Broward County, FL

• The Changes
– March 1, 2002 the Florida Building Code went into effect

• High Velocity Hurricane Zone
• Product Approval (Miami-Dade, State)
• Jurisdictions can only strengthen the code

–The Results
• Residences designed to the Florida Building Code (FBC) 

and built since March 01, 2001, proved adequate. 300 Newly 
constructed homes often had only cosmetic damage (like to 
soffits) as opposed older homes with significant roof damage 
(failed shingles, doors and windows)



Moore, OK

The Event – 2013 Tornadoes
• Peak winds were estimated at 210 

mph, killing 24 people, injuring 377 
others

• Seven children died at Plaza 
Towers Elementary School

• The tornado had.a path length of 
approximately 14 miles and was on 
the ground for approximately 40 
minutes

• Estimated damage $2B



Moore, OK

• Adopted new building code to withstand up to 135 
mph
–Framing anchors
–Hurricane Clips
–Continuous plywood bracing
–Wind-resistant Garage Doors

• 2014 FLASH Annual Conference Video



Summary

• We sell energy efficiency, recycling, safer 
vehicles, why can’t we sell disaster resilient 
homes?

• Oh, and let’s do it when

Before a major disaster strikes



Now it’s Your Turn!

• Exercise
–We need you to break into 7 groups. There are college 

students here to help get organized.
–You are at the town hall meeting for Southface, Georgia, 

where adopting sustainability measures for your 
community are being discussed

–Each group will be a stakeholder in the process
–You will have 10 minutes to put your arguments together
–You will have 3 minutes to present your arguments to the 

town council
–Followed by a vote on the measures
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Timothy R. Smail
tim@flash.org
(877) 221-SAFE (7233)

www.flash.org
Facebook.com/federalalliance
Twitter - @FederalAlliance
YouTube – Stronghomes.com


